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Hewlett-Packard Software Product License Agreement and
Limited Warranty

Important Please carefully read this License Agreement before opening the media
envelope or operating the equipment. Rights in the software are offered only
on the condition that the Customer agrees to all terms and conditions of the
License Agreement. Opening the media envelope or operating the equipment
indicates your acceptance of these terms and conditions. If you do not agree
to the License Agreement, you may return the unopened package for a full
refund.

License Agreement
In return for payment of the applicable fee, Hewlett-Packard grants the Customer a license in
the software, until terminated, subject to the following:

Use
n Customer may use the software on one spectrum-analyzer instrument.

n Customer may not reverse assemble or decompile the software.

Copies and Adaptations
n Customer may make copies or adaptations of the software:

q For archival purposes, or

q When copying or adaptation is an essential step in the use of the software with a computer
so long as the copies and adaptations are used in no other manner.

n Customer has no other rights to copy unless they acquire an appropriate license to reproduce
which is available from Hewlett-Packard for some software.

n Customer agrees that no warranty, free installation, or free training is provided by
Hewlett-Packard for any copies or adaptations made by Customer.

n All copies and adaptations of the software must bear the copyright notices(s) contained in or
on the original.

Ownership
n Customer agrees that they do not have any title or ownership of the software, other than

ownership of the physical media.

n Customer acknowledges and agrees that the software is copyrighted and protected under the
copyright laws.

n Customer acknowledges and agrees that the software may have been developed by a third
party software supplier named in the copyright notice(s) included with the software, who
shall be authorized to hold the Customer responsible for any copyright infringement or
violation of this License Agreement.

. . .
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Transfer of Rights in Software
n Customer may transfer rights in the software to a third party only as part of the transfer

of all their rights and only if Customer obtains the prior agreement of the third party to be
bound by the terms of this License Agreement.

n Upon such a transfer, Customer agrees that their rights in the software are terminated and
that they will either destroy their copies and adaptations or deliver them to the third party.

w Transfer to a U.S. government department or agency or to a prime or lower tier contractor
in connection with a U.S. government contract shall be made only upon their prior written
agreement to terms required by Hewlett-Packard.

Sublicensing and Distribution
n Customer may not sublicense the software or distribute copies or adaptations of the software

to the public in physical media or by telecommunication without the prior written consent of
Hewlett-Packard.

Termination
n Hewlett-Packard may terminate this software license for failure to comply with any of these

terms provided Hewlett-Packard has requested Customer to cure the failure and Customer
has failed to do so within thirty (30) days of such notice.

Updates and Upgrades
n Customer agrees that the software does not include future updates and upgrades which may

be available for HP under a separate support agreement.

Export
n Customer agrees not to export or re-export the software or any copy or adaptation in

violation of the U.S. Export Administration regulations or other applicable regulations.

Limited Warranty

Software
Hewlett-Packard warrants for a period of 1 year from the date of purchase that the
software product will execute its programming instructions when properly installed on the
spectrum-analyzer instrument indicated on this package. Hewlett-Packard does not warrant
that the operation of the software will be uninterrupted or error free. In the event that this
software product fails to execute its programming instructions during the warranty period,
customer’s remedy shall be to return the measurement card (“media”) to Hewlett-Packard for
replacement. Should Hewlett-Packard be unable to replace the media within a reasonable
amount of time, Customer’s alternate remedy shall be a refund of the purchase price upon
return of the product and all copies.
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Media
Hewlett-Packard warrants the media upon which this product is recorded to be free from
defects in materials and workmanship under normal use for a period of 1 year from the
date of purchase. In the event any media prove to be defective during the warranty period,
Customer’s remedy shall be to return the media to Hewlett-Packard for replacement.
Should Hewlett-Packard be unable to replace the media within a reasonable amount of time,
Customer’s alternate remedy shall be a refund of the purchase price upon return of the
product and all copies.

Notice of Warranty Claims
Customer must notify Hewlett-Packard in writing of any warranty claim not later than thirty
(30) days after the expiration of the warranty period.

Limitation of Warranty
Hewlett-Packard makes no other express warranty, whether written or oral, with respect
to this product. Any implied warranty of merchantability or Atness is limited to the 1 year
duration of this written warranty.

This warranty gives specific legal rights, and Customer may also have other rights which vary
from state to state, or province to province.

Exclusive Remedies
The remedies provided above are Customer’s sole and exclusive remedies. In no event shall
Hewlett-Packard be liable for any direct, indirect, special, incidental, or consequential damages
(including lost profit) whether based on warranty, contract, tort, or any other legal theory.

Warranty Service
Warranty service may be obtained from the nearest Hewlett-Packard sales office or other
location indicated in the owner’s manual or service booklet.

Safety Symbols
The following safety symbols are used throughout this guide. Familiarize yourself with each of
the symbols and its meaning before operating this instrument.

Caution The caution sign denotes a hazard. It calls attention to a procedure which, if
not correctly performed or adhered to, could result in damage to or destruction
of the instrument. Do not proceed beyond a caution sign until the indicated
conditions are fully understood and met.

Warning The warning sign denotes a hazard. It calls attention to a procedure
which, if not correctly performed or adhered to, could result in injury
or loss of life. Do not proceed beyond a warning sign until the indicated
conditions are fully understood and met.

V



General Safety Considerations

Warning Before  the spectmm  axul~zer is switched on, make sure it has been properly
grounded through the protective conductor of the ac power cable to a
socket outlet provided with protective earth contact.

Any interruption of the protective (grounding) conductor, inside or
outside the instrument, or disconnection of the protective earth terminal
can result in personal injury.

Caution Before the spectrum anulgzer  is switched on, make sure its primary power
circuitry has been adapted to the voltage of the ac power source.

Failure to set the ac power input to the correct voltage could cause damage to
the instrument when the ac power cable is plugged in.
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What is the NADC Communication System?
North American Dual Mode Cellular (NADC) is a wireless cellular telephone communication
system. NADC is also called North American Digital Cellular, American Digital Cellular (ADC),
or United States Digital Cellular (USDC). Occasionally it is also referred to as Digital Advanced
Mobile Phone Service (D-AMPS) or NADC-TDMA.

The NADC communication system is defined in Electronics Industry Association (EIA) and
Telecommunications Industry Association (TIA) standard documents. All relevant and
applicable standard documents are listed in the specifications section of Chapter 9.

Each base station retains the analog control channels and analog traffic channels of the
advanced mobile phone service (AMPS) system. In addition, a base station can have digital
traffic channels. The mobile stations are dual mode and access the network via the analog
control channel. They are capable of using either analog or digital traffic channels. Digital
control channel and digital only mobile stations are also currently being produced.

The AMPS system and the analog part of the NADC IS-54 system employ frequency division
multiple access (FDMA). FDMA means that each traffic channel is assigned to a separate RF
frequency. A pair of frequencies 45 MHz apart (for 1900 MHz it is 80 MHz apart) is used to
provide full duplex operation of the NADC system. The RF channel spacing is 30 kHz. The
modulation for the analog portion is frequency modulation (FM).

The digital part of the NADC system employs a combination of FDMA and time division
multiple access (TDMA). The NADC time division multiple access structure allows up to six
users to share a single carrier frequency. The TDMA frame structure divides time on a carrier
into a stream of frames. Each frame is 40 ms long. and has six timeslots; thus, timeslots are
6.67 ms long. A digital traffic channel is defined by a carrier frequency (or channel number),
and a timeslot  number. Each user must transmit data only on his carrier frequency, at a time
defined by his timeslot  number. Currently, two timeslots per frame for each user are required
because more time is required to transmit voice using the full-rate speech codecs presently
available. When half-rate speech codecs are incorporated into the system, each traffic channel
will require just one timeslot  per frame.

NADC digital mobile stations transmit a burst of data when their assigned timeslot  occurs. This
means a mobile station transmission is burst amplitude modulated, ramping transmit power on
and off. An NADC digital base station transmits continuously, switching digital modulation on
at the appropriate timeslot.

The digital modulation format used in the NADC system is 7r/4 shifted differentially encoded
quadrature phase shift keying, or 7r/4  DQPSK. The r/4 DQPSK modulation causes both phase
and amplitude variations in the RF signal. The quadrature nature of this modulation permits
two bits to be transmitted at the same time on orthogonal carriers. Two bits make one NADC
symbol. The digital modulation operates at 162 symbols, or 324 bits in each timeslot. Since
there are 1944 bits for all 6 timeslots in the frame, the transmission bit rate is 48,600 bits per
second at 25 frames per second.
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What Does the HP 85718B NADC-TDMA Measurements
Personality Do?
The HP 85718B  NADC-TDMA measurements personality can help determine if an NADC-TDMA
transmitter is working correctly. The HP 85718B  adapts HP 8590E Series spectrum analyzer
hardware for the testing of an NADC-TDMA transmitter according to the Electronics Industry
Association (EIA) and Telecommunications Industry Association (TIA) standard documents.
Refer to the special section of Chapter 9 for the complete list of applicable documents. These
documents define complex, multi-part measurements used to maintain an interference-free
environment and ensure voice quality. For example, the documents include measuring the
power of a carrier. The HP 85718B  automatically makes these measurements using the
measurement methods and limits that are defined in the standards. The detailed results
displayed by the measurements allow you to analyze NADC-TDMA system performance. You
may alter the measurement parameters for specialized analysis.

The HP 85718B  was primarily developed for making measurements on digital transmitter
carriers. HP 85718B  is capable of making measurements on both the continuous carrier of
a base station transmitter, and the burst carrier of mobile station transmitter. Many of the
measurements may also be used on analog transmitter carriers.

The HP 85718B  operates with the Option 151 and 160 digital demodulator hardware to
make modulation accuracy measurements, and demodulate the transmitted bits of an NADC
digital base or mobile station transmission. These tests help you to assess the quality of
digital modulation to ensure transmitted voice quality. The digital demodulator based tests
include: RMS and peak error vector magnitude, RMS magnitude error, RMS phase error,
carrier frequency error, I-Q origin offset, and amplitude droop. The demodulated bits are also
available. Note that these bits are not decoded, or deinterleaved. In addition, a constellation
diagram of the phase and amplitude of baseband digital modulation is available.

The Option 151 and 160 digital demodulator also supplies a trigger with a period of 40 ms, the
NADC frame rate. This trigger is called the frame trigger. The frame trigger may be positioned
to select one timeslot  for measurement. Digital demodulator based tests are usually triggered
using the frame trigger. RF signal tests such as power vs time, and adjacent channel power may
also be triggered using the frame trigger via the rear panel FRAME TRIG OUTPUT signal. Note
that the NADC frame trigger frequency is locked to the spectrum analyzer reference, and may
drift slowly relative to the NADC timeslots. Re-positioning, or re-acquiring, the frame trigger is
automatic when using the 85718B  personality.

. . .
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The E-TDMA Mode capabilities
The HP 85718B  personality includes a mode for measuring the E-TDMA system. This system
uses all of the NADC-TDMA measurement methodologies, but is different in its slot structure.

w E-TDMA Mode:

q Under the m hardkey,  an additional softkey has been labeled Sm. This softkey
activates the HP 85718B  measurement personality to measure an E-TDMA transmission
signal. Measurements under the E-TDMA mode operate identically to that of the NADC
mode. Measurement algorithms and displayed results are identical to that of the NADC
mode. The differences between modes are based on system differences between NADC and
E-TDMA signals.

w E-TDMA system differences:

q The E-TDMA system physical layer is identical to the NADC-TDMA (IS-54,  IS-136)  system
in every way except:

1. The time slot burst is 12 bits (6 symbols) shorter in duration.

2. The base station transmission may optionally burst in the future.

3. The time slot bit format is as follows:

Slot format Subscriber to Infrastructure

Pretune Ramp Data Synch CFD Data Data Guard Freq Tune

6 6 16 28 12 122 122 6 6

Slot format Infrastructure to Subscriber

Pretune Ramp Data Synch CFD Data Data Guard Freq Tune

6 6 16 28 12 122 122 6 6

Synchronization word: Synchronization word is located in exactly the same location as
IS-54,-136.

Data bits: Data bits are located in different locations than that of IS-54.

CFD bits: Code Format Discriminator is same location and number of bits as the IS-54  CDVCC.

SACCH:  There is no SACCH in E-TDMA.

Accordingly, all measurements have been adjusted to compensate for the shorter burst of the
mobile - including carrier power, adjacent channel power, power versus time and all modulation
accuracy metrics and displays.
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In This Guide
This guide provides all the information needed to install and operate the NADC measurements
personality.

lb use this guide:

1. Perform the procedures in Chapter 1. These procedures explain how to prepare the
spectrum analyzer for making a NADC measurement.

2. Once you have completed Chapter 1, proceed to Chapter 2 if you are testing a base station,
or, if you are testing a mobile station, proceed to Chapter 3. Chapters 2 and 3 contain the
procedures for making measurements with the NADC measurements personality.

The rest of the guide has information that you may want to refer to.

n Chapter 4 contains test procedures that verify the electrical performance of the improved
amplitude accuracy for NADC option (Option 050),  the time-gated spectrum analysis card
(Option 105),  and the digital demodulator Option 151/160. The verification tests should be
performed at least once per year.

n Chapter 5 contains information about how to use a computer to operate the NADC
measurements personality.

n Chapter 6 contains information about what to do if you have a problem with the NADC
measurements personality.

n Chapter 7 contains reference information about the personality’s base station measurement
functions.

n Chapter 8 contains reference information about the personality’s mobile station measurement
functions.

n Chapter 9 contains general reference information about the NADC measurements personality,
and the specifications and characteristics for the HP 85718B.

n Chapter 10 contains reference information about the NADC measurements personality’s
programming commands.

Key Conventions
The following key conventions are used in this guide:

Front-panel key) Text shown like this represents a key physically located on the spectrum
analyzer.

Saftkq or
SOFTKEY

Text shown like this represents a softkey.  (The softkeys are located next to
the softkey labels, and the softkey labels are the annotation on the right
side of the spectrum analyzer display.) If the softkey label contains upper
and lowercase letters, pressing the softkey will access more softkeys. If the
softkey label contains all uppercase letters, pressing the softkey will perform
an immediate action.

Screen Text Text printed in this typeface indicates text displayed on the spectrum analyzer.



Spectrum Analyzer Operation
If you are not familiar with your spectrum analyzer, refer to the manuals for the spectrum
analyzer. These manuals describe spectrum analyzer preparation and verification, and tell you
what to do if something goes wrong. Also, they describe spectrum analyzer features and tell
you how to make spectrum analyzer measurements. Consult these manuals whenever you have
a question about standard spectrum analyzer use.
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1
Getting Started

This chapter helps acquaint you with the spectrum analyzer features that you will be
using, and also contains the procedures for preparing the spectrum analyzer to measure a
NADC-TDMA or E-TDMA transmission. This chapter contains the following information:

n Descriptions of the equipment that you will need.

w Descriptions of the HP 8590 Series spectrum analyzer features that you will be using.

I Procedures for accessing the NADC analyzer mode.

n Procedures for accessing the spectrum analyzer functions (performing the procedures in this
section is optional).

You should do all the procedures in “Preparing to Make a Measurement” (located in this
chapter) before proceeding to Chapter 2 or Chapter 3.
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The Equipment that You Will Need
To prepare the spectrum analyzer to measure a signal from a NADC transmitter, you need the
following equipment.

o-1

pb755b

An HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E spectrum analyzer. The
firmware in the spectrum analyzer must be dated 930506 or later. The options shown in
‘Iable  l-l should be installed in the spectrum analyzer.

The HP 85718B  NADC-TDMA measurements personality read-only memory (ROM) card. The
NADC measurement personality is a program that resides on this ROM card.

Four BNC-male to BNC-female right-angle adapters. The HP part number for the adapters is
1250-0076.

Two short BNC cables, HP part number 8120-2682.
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‘lhble  l-l. Required Options

Option Use Description

Option 004 Base and mobile The precision frequency reference provides increased
station frequency accuracy. If the spectrum analyzer does not have

Option 004 installed in it, you must use an external 10 MHz
precision frequency reference when performing a NADC
measurement.

Option 101 Mobile station The fast time-domain sweeps option card provides 20 ms to
20 ps sweep times in zero span. Option 101 is not required if
Options 151/160 are installed.

Option 105 Mobile station The time-gated spectrum analyzer option card provides the
trigger delay and time gating needed in the power versus
time and adjacent channel power measurements. (If you are
retrofitting an older spectrum analyzer, the Option 105 card
must have a serial number prefix of 3121K  or higher.)

Options
151/160

Base and mobile The combination of the digital demodulator RF card, the
station digital demodulator digital signal processor (DSP) card, and

the three digital signal processing (DSP) ROMs provided by
Options 151/160  give the capability of digital demodulation
measurements. Option 101 is not required if Options 151/160
are installed.

3ption  050 Base and mobile The improved amplitude accuracy for the NADC/PDC  option
station is recommended for use with the HP 85718B,  but not

required. Option 050 is a spectrum analyzer with improved
amplitude accuracy specifications over the NADC and PDC
frequency ranges.

Note: Earlier versions of Improved Amplitude Options 050
(NADC) and 053 (CDMA) provided improved amplitude
accuracy only in the 800 MHz cellular bands. In order to
meet the improved amplitude accuracy specifications in the
PCS bands, your HP 8590 E-Series spectrum analyzer must
have Option 050 or Option 053 installed or calibrated after
21 February, 1997. The analyzer will meet the improved
amplitude accuracy specifications if either:

1. These options were installed after 21 February, 1997 or

2. The analyzer was last calibrated after 21 February, 1997

If neither of these is true, then the verification procedure
must be performed. If the instrument does not validate, you
must have it serviced to guarantee the improved amplitude
performance in all applicable frequency ranges.
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The HP 8590 Series Spectrum Analyzer Front-Panel Features
To use the NADC measurements personality, you need to be familiar with the following
features of an HP 8590 Series spectrum analyzer.

4
P

b5
pb72o

The annotations on the right side of the spectrum analyzer display are the softkey labels.
The softkey labels display the functions that you can select. In this guide, the softkey labels
are shown as text within shaded boxes (for example, W&E ANALYZER ).

The dark gray keys next to the spectrum analyzer display are softkeys. To select a function,
press the softkey that is next to the softkey label.

m accesses the spectrum analyzer mode or the NADC analyzer mode. In this guide, the
front-panel keys are shown in text as boxes (for example, m).

LcoPv]  prints the screen display on a printer or plots the screen display on a plotter.

ljENTERj  is often used to terminate entries made with the data keys. [ml is used to
terminate unitless  entries, or entries that use the Hz, pV, and ~LS units. For entries that have
units other than Hz, PV or ps, you need to terminate the entry with one of the keys that
are directly above (ENTERJ

The data keys are used to enter numbers.

The INPUT 50 9 connector is where the signal to be measured is input.

The CAL OUT connector provides a 300 MHz, -20 dBm calibration signal. The calibration
signal is used by the spectrum analyzer to perform the spectrum analyzer amplitude and
frequency self-calibration routines.

The outer knob controls the volume of the speaker, and the inner knob controls intensity of
the spectrum analyzer display.

10 The memory card reader is where a random-access memory (RAM) or read-only memory
(ROM) card is inserted.

11 m turns the spectrum analyzer on or off.
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Preparing to Make a Measurement
This section explains the steps that are necessary to prepare the spectrum analyzer for making
NADC measurements. The steps are as follows:

1. Load the NADC measurements personality into the spectrum analyzer memory.

2. Perform the spectrum analyzer self-calibration routines.

3. Make the cable connections for triggering the spectrum analyzer.

4. Connect the external precision frequency reference.

5. Access the NADC analyzer mode.

Getting Started l-5



Step 1. Load the NADC measurements personality

1 Plug the spectrum analyzer into an ac
power supply.

2 Press the m key.

3 Locate the arrow printed on the NADC
measurement personality’s card label.

4 Insert the card into the spectrum
analyzer with the card’s arrow matching
the raised arrow on the bezel around the
card-insertion slot.

6 Press (-1.
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9 Ensure that dNADC is highlighted on the 10 Press L&W  Fw . It takes about four
spectrum analyzer display. If necessary, use minutes to load the NADC measurements

NADC 512
+ dBM?C  ” D L P

When  the spectrum analyzer has finished After completing this procedure, the NADC
oading the NADC measurements personality, measurements personality will remain in the
,he catalog entries will be blanked from the spectrum analyzer memory even if the line
spectrum  analyzer display. power is removed or the instrument is turned

off. It will remain in memory until deleted
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Step 2. Perform the spectrum analyzer self-calibration routines

Leave the spectrum analyzer turned on for at 1 Ensure that there is nothing connected to
least 30 minutes before performing this the GATE TRIGGER INPUT connector on
procedure. (‘lb meet specifications and the spectrum analyzer rear panel.
characteristics,  the spectrum analyzer must
oe allowed to warm up for 30 minutes before
performing  the self-calibration routines.)

pb752b

I Attach the calibration cable from the CAL 3 Press ICAL),  then C&I,, FREQ, t AMl?Tp .
OUT connector to the INPUT connector
with the appropriate adapters.

PZ215

“he frequency and amplitude self-calibration 4 Press CAL STClRE .
,outines  are completed in 3 to 9 minutes.
The time required for the self-calibration
,outines  depends on the options installed in
he spectrum analyzer, and the spectrum
nalyzer  model.) A message is displayed
vhen the self-calibration routines are
inished. If an error message is displayed,
efer to Chapter 6, “If You Have a Problem.”

‘or the spectrum analyzer to meet its specifications and characteristics, the self-calibration
outines should be performed periodically or whenever the ambient temperature changes.
‘or practical advice on when and how often the self-calibration routines should be
berformed,  see “Improving Accuracy with Self-Calibration Routines” and “When is
Ielf-Calibration  Needed?” in the spectrum analyzer documentation.
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Step 3. Make the cable connections for triggering

Perform this procedure if you have Options 101 (or Options 151/161)  and 105 installed in
your spectrum analyzer and you wish to trigger the spectrum analyzer as required by
power vs time and adjacent channel power testing of mobile stations. Otherwise, proceed
to the following procedure, “Step 5. Connect the external precision frequency reference. n

1 Attach two right-angle BNC adapters to the GATE OUTPUT and the EXT TRIG INPUT
connectors located on the rear panel of the spectrum analyzer.

pb753b

? Connect a short BNC cable between the two adapters.

pb754b
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It is not necessary to remove the BNC cable after you have connected it to the right-angle
adapters. This cable can remain attached to the spectrum analyzer for all the NADC
measurements, all the self-calibration routines, and all the conventional spectrum analyzer
functions. If you need to set the spectrum analyzer onto its rear feet, the right-angle
adapters protect the BNC cable from damage.

3 If you want to use an external trigger signal, continue with this procedure. If you have
Options 151/161  installed and you want to use frame triggering, proceed to the following
procedure “Step 4. Make the cable connections for frame triggering. n Frame triggering is
recommended if Options 151/161  are present.

Connect  a transistor-transistor logic (TTL) trigger signal to the GATE TRIGGER INPUT
sonnector  on the rear panel of the spectrum analyzer.

pb756b

This  TTL trigger signal provides an external trigger for the spectrum analyzer. The trigger
tignal  should be a TTL pulse at least 1 psec  wide that occurs once for each NADC burst.

rhe TTL trigger signal can be supplied directly by the unit under test or by an associated
niece  of test equipment, or indirectly, by converting the RF carrier into a TTL signal. A
)urst carrier trigger device such as the HP 85902A Burst Carrier Trigger can be used for
(his conversion.
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Some examples of using the HP 85902A Burst Carrier Trigger are shown below.

Mobile Station in Self-Test Mode, Using a Directional Coupler

Mobile Station in Self-Test Mode, Using a Power Splitter

Mobile Station with a Base Station
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Step 4. Make the cable connections for frame triggering

Perform this procedure if you have Options 151/161  and you wish to trigger the spectrum
analyzer using the frame trigger for mobile station power vs time and adjacent channel
power measurements.

1 Attach two right-angle BNC adapters to the FRAME TRIG OUTPUT and the GATE TRIG
INPUT connectors located on the rear panel of the spectrum analyzer.

pb747b

2 Connect a short BNC cable between the two adapters.

pb748b
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It is not necessary to remove the BNC cable after you have connected it to the right-angle
adapters except when executing self calibration (CAL AMPTD or CAL FREQ & AMPTD).
This cable can remain attached to the spectrum analyzer for all the NADC measurements
and all the conventional spectrum analyzer functions. When executing self calibration
routines, remove the frame trigger output from the GATE TRIGGER INPUT. Reconnect
them after the calibration is complete. If you need to set the spectrum analyzer onto its
rear feet, the right-angle adapters protect the BNC cable from damage.
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Step 5. Connect the external precision frequency reference

Perform this procedure if your spectrum analyzer does not have Option 004 installed in it.

1 Disconnect the connector from the 10 MHz REF OUTPUT and EXT REF IN connectors on
the rear panel.

2 Connect the 10 MHz signal  from a precision external frequency reference to the EXT REF
IN connector.

pb757b
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Step 6. Access the NADC analyzer or E-!I’DMA analyzer mode

1 Press m @UC ~,&kLy”ZE&  to access the NADC analyzer mode or press m
JPTIMA ~~~ to access the E-TDMA analyzer. You will see the copyright message for the
HP 85718B.  This  message is only displayed the first time you access the NADC analyzer mode.

NAOC-TOMA and E-TOMA ANALYZER B.02.00
Copyright Hewlett-Packard 1992 - 1996
fill Rights Reserved

The HP 857188 Personality has now been i n s t a l l e d
on HP 8591 Spectrum analyzer serial number 1064.

This software is licensed far use an ONE spectrum
analyzfkr  a t  a  t i m e .

See the HP 857188 User's Guide for the complete
License Agreement.

After reading this message, press the OISPLAY key
to continue.

RT

1 After reading the copyright message, press (j-j to erase the message.

Usually, you will press @SF) IUDG  INALX%&R  to access the NADC analyzer mode. You need to
xess I-) to access the NADC personality for the first time after you load the NADC
neasurements personality into spectrum analyzer memory.

Getting Started l-l 5



When the spectrum analyzer is using the NADC or E-TDMA analyzer mode, lZhI#  or Er;TIQ@$
will appear in the upper right corner of the spectrum analyzer display.

@(c)HP 1992 - 1996 NhOC-TOMA ANALYZER 8.02.00
REF 50.0 dBm AT 40 dB

CENTER 1.9300500 6Hz SPF1N 500.0 kHz
#RES EW 10 kHz W'JBW 10 kHz #SWP 300 msec RT

The NADC Measurements Personality Main Menu

‘f your spectrum analyzer does not have Option 004 installed in it, the message Ext precision
treq reference required will be displayed. This message is a reminder that you must use an
external  frequency reference when using the NADC measurements personality. See the
jrevious  procedure, “Step 5. Connect the external precision frequency reference” for
nformation about connecting an external frequency reference to the spectrum analyzer.

f any other messages are displayed, see Chapter 6, “If You Have a Problem.”

Note Text and graphics throughout this manual assumes the &I&De:  A?#k~ZEfi  button
has been pressed. All significant differences between NADC mode and E-TDMA
mode will be noted.
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Accessing the Spectrum Analyzer Functions
The menus of the NADC measurements personality provide the softkeys that are normally
needed for making NADC measurements. You may want to use some spectrum analyzer
functions without leaving the NADC analyzer mode, or you may want to exit the NADC
analyzer mode. This section contains the procedures for accessing the spectrum analyzer
functions. The section contains the following procedures:

n Access the spectrum analyzer functions while you are using the NADC analyzer mode.

n Access the spectrum analyzer mode.
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lb access the spectrum analyzer functions while using the NADC analyzer
mode

lb use a spectrum analyzer function without leaving the NADC analyzer mode, just press
the front-panel key, and then the softkey.  For example, to use the marker normal function,
press IMKR), then press R@RER  NOW&Z.  You can also use @7] to print or plot the
screen display (you need to connect a printer or plotter to the spectrum analyzer and
then configure the spectrum analyzer; see the spectrum analyzer documentation for more
information).

To return to a NADC analyzer menu, you can do either of the following:

n To return to the NADC measurements personality menu that was displayed before the
spectrum analyzer front-panel key was pressed, press the IMoDEJ  key twice.

w To return to the main menu of the NADC measurements personality, press m
f#@@, A#&&‘.

Some spectrum analyzer front-panel keys can provide useful, supplemental functions for NADC
measurements, and most spectrum analyzer functions can be used while using the NADC
analyzer mode. See “Changes to the Spectrum Analyzer Functions During NADC Operation” in
Chapter 9 for the list of the functions that cannot be used while in the NADC analyzer mode.

y

\ pb760b
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To access the spectrum analyzer mode
n The recommended method of accessing the spectrum analyzer mode is to press (MODEI),  then

SPEQJEB ,$l!#ALYZBE  . Unlike (jj], SP@ZT%?MA&AL does not change any of the
NADC measurements personality’s softkey settings.

or,

n Press (j%EE).  @EEJ changes all of the NADC measurements personality functions back
to their default values, except for the functions in the configuration menus and the channel
number. (The functions in the configuration menus and the channel number keep their
previous value.)

When you press WE ) AQIBiLY&$  or C-1, the spectrum analyzer will exit the NADC
measurements personality and use the spectrum analyzer mode instead. When the spectrum
analyzer is in the spectrum analyzer mode, NADC is no longer displayed in the upper right
corner of the spectrum analyzer display.

“,_
The NADC analyzer mode can be reaccessed by pressing m, then IG%K‘  ~~~~~~,.

S P E C T R U M
A N A L Y Z E R

I IMODE

\- J

P R E S E T

PZ248

Now that you have finished getting the spectrum analyzer ready to make a measurement, you
can proceed to Chapter 2 (if you are testing a base station), or Chapter 3 (if you are testing a
mobile station). As you perform the following measurements, keep in mind that, although the
measurements for a base or mobile station are similar, the way the spectrum analyzer performs
the measurements varies between a base and a mobile station.
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2
Making a Measurement on a Base Station

This chapter demonstrates how to make measurements on a base station with the NADC
measurements personality. This chapter contains procedures for performing the following
measurements:

n Configuring the personality for your test setup.

w Measuring the carrier power, the carrier off power, the power steps, the occupied bandwidth,
and monitoring the transmit channel.

w Measuring the adjacent channel power and channel power.

n Monitoring the NADC frequency bands and measuring the intermodulation spurious emission
products produced by multiple transmitters.

If you have Option 151 and 160 you can also:

w Configure the personality for measurements using the digital demodulation capability.

n Measure the RMS error vector magnitude (EVM), RMS magnitude error, RMS phase error,
peak EVM, carrier frequency error, amplitude droop, and I-Q origin offset.

w Display the transmitted I-Q pattern graph or 8 point constellation graph.

n Display the transmitted demodulated bit sequence and highlight a selected portion of that
sequence.

Note Before you begin any of the measurements in this chapter, you need to do the
following:

1. Load the HP 85718B  NADC measurements personality into the spectrum
analyzer and perform the spectrum analyzer self-calibration routines as
described in “Preparing to Make a Measurement” in Chapter 1.

2. Perform the procedures in the following section, “Configuring the
Personality for Your Test Setup.”

An external trigger signal is not required for any of the measurements in this chapter.
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Configuring the Personality for Your Test Setup
Before you can begin to make a measurement, you must configure the personality according
to the test setup that you are using. To configure the personality, you use the functions that
are in the Coafig and P&#i$,al  &mnneL  menus. This section contains information about
selecting the amount of external attenuation to use, and the procedures for configuring the
personality for your test setup.

lb select the optimum external attenuation value
The amount of external attenuation that you select affects the accuracy and dynamic range of
the test measurement.

Caution You must provide sufficient external attenuation so that the actual power at the
spectrum analyzer input is less than the spectrum analyzer absolute maximum
input power of + 30 dBm (1 watt). Hewlett-Packard recommends that you
use enough external attenuation so that there is a “margin” of at least 3 dB
attenuation, based on the highest possible input power.

For Option 050

n For specified amplitude accuracy with Option 050, use enough external attenuation so that
the spectrum analyzer input attenuation is within the 10 to 40 dB range.

n For best amplitude accuracy with Option 050, use enough external attenuation so that the
spectrum analyzer input attenuation is within the 10 to 30 dB range.

For the carrier off measurement or the spurious emissions measurement with no
carrier present

n For the best sensitivity, select the lowest possible value of external attenuation without
exceeding the spectrum analyzer maximum input power.

For spurious emissions measurements with a carrier present

For the best sensitivity for spurious emissions measurements with a carrier present, select the
external attenuation to minimize the total attenuation. The total attenuation is the sum of the
external attenuation and the spectrum analyzer input attenuation. The spectrum analyzer
input attenuation is set automatically, in 10 dB increments. By choosing the proper amount of
external attenuation, the input attenuation can be set one 10 dB step lower, thus reducing total
attenuation.

n For the best sensitivity for in-band and out-of-band spurious emissions, set the external
attenuation at or slightly greater than the value given by the following equation:

external attenuation (dB) = mean carrier power (dBm)  - input attenuation (dB) + 13 dB

Where the input attenuation is 10, 20, 30, or 40 dB.

n For the best sensitivity for intermodulation spurious emissions, set the external attenuation
at or slightly greater than the value given by the following equation:

external attenuation (dB) = mean carrier power (dBm)  - input attenuation (dB) + 25 dB

Where the input attenuation is 10, 20, 30, or 40 dB.
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‘RI configure the personality

l. If &&ig is not displayed, you need to access the main menu of the NADC measurements

personality by pressing (-1 ~~,::~~~~:.

2- Press Go@%&,.

3. If necessary, press ’
station as the device to be

:I&$$ I$$?  so that BS is underlined. Selecting BS selects a base
tested.

Caution You must provide sufficient external attenuation so that the actual power at the
spectrum analyzer input is less than the spectrum analyzer absolute maximum
input power of +30 dBm (1 watt). Hewlett-Packard recommends that you
use enough external attenuation so that there is a “margin” of at least 3 dB
attenuation, based on the highest possible input power.

4. Because you need to use an external piece of equipment (for example, an attenuator, test
fixture, or directional coupler) to connect the transmitter’s output to the spectrum analyzer
input, you need to enter the attenuation of that equipment into the EXT ATTEN function.
For overall optimum performance, use the following values for external attenuation:

Base Station External
Power Attenuation

+45 dBm (30 W) to + 53 dBm (200 W) 40 dB
+ 35 dBm (3 W) to +45 dBm (30 W) 30 dB
+30 dBm (1 W) to +35 dBm (3 W) 20 dB

Note For the best absolute amplitude accuracy, the entered value for the external
attenuation must be equal to the actual total external attenuation of the
attenuators, couplers, and cables that are connected between the transmitter
output and the spectrum analyzer input.

lb determine the overall system absolute amplitude accuracy, add the accuracy
of the total external attenuation to the accuracy for the measurement of the
personality. See “Specifications and Characteristics” in Chapter 9 for the
amplitude accuracy of each measurement.

To enter the attenuation, press EXT. ATTEI’,  use the data keys to enter the attenuation of
the external equipment, then press a or @?Z?j.

5. Press Horse i!,& ,,g .

6. Many of the NADC measurements display either “PASS” or “FAIL” to indicate if the
test passed the test limits. If you want a pass/fail message to be displayed, press
~~~~,~~,,‘~  Ot’fp so that ON is underlined. (The test limits can be changed; see “‘Ib
change the value of limit variables” in Chapter 5 for more information.)

7. If you are testing at a base station port that has a single carrier present, ensure that SGL is
underlined for the TOTL PWR SGL MULT function. If necessary, press T0TL  PVI8  SOL MULT
so that SGL is underlined. Multiple is only used for special cases when several carriers are
present at the spect.rum  analyzer input.
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If you are testing at a base station port that has multiple carriers present, press
XlTL  PWR ‘34% HI&T so that MULT is underlined, enter the total transmit power using the
data keys, and then press I+dBm).

8. Press I&W ‘2,oi.:S  M&n  &xr to return to the main menu.

Pressing &nf ig accesses the configuration softkeys. Because the NADC measurements
personality uses the setting of the configuration softkeys when performing the measurements,
you need to set the configuration softkeys whenever you initially test a transmitter or change
your test equipment. The settings for the configuration softkeys are retained until you change
them or press i&FAULT ‘~~@%$ twice. Pressing [PRESET) or turning the spectrum analyzer off
does not change the settings of the configuration softkeys. Figure 2-l shows the configuration
menu and annotation.

1

f@
_p

REF 50.0 dBm AT 60 d6 TRANSMIT
ks MS

EXT
ATTEN

CENTER 878.4508  MHZ SPAN 500.8 kHz
YRES BW 16 kHz #'JEW 18 kHz WSWP 388 lllC

Figure 2-1. The Configuration Menu

Main
Menu

RT

Item

1

2

3
4
5

Description

Indicates the spectrum analyzer is using the NADC measurements personality (also referred to as the
NADC mode).
If TOTL PI@%  ‘SK&  !lET’ is set to MULT, a number appears here. The number indicates the current value
for the total power.
The current value for external attenuation.
The current channel number.
The selected transmission source (base station or mobile station).
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‘b Select a Chard tuning pkn to test

l. If %kiF&~  is not displayed, you need to access the main menu of the NADC measurements

personality by pressing @ ?WG @?JkLYXER .

2. Press Goaf&..

3. SkWa&

4. Select the channel tuning plan to test
a* @$&&J  3::

; follows EIA/TIA IS-54  Standard in the 800 MHz band.

b. IS&%
800 $##z follows EIA/TIA IS-136  Standard in the 800 MHz band.

c* XS-Iati5
19;db  3j& foilows EIA/TIA IS-136  Standard in the 1900 MHz band.

5. Press &&n Wk&&.
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To select a channel to test

Caution Ensure that the signal that is input to the spectrum analyzer is less than
+30 dBm  (1 watt).

1. Connect the RF signal from the transmitter to the spectrum analyzer input.

3. If Physital’,ChannlaZ is not displayed, you need to access the main menu of the NADC

measurements personality by pressing (MODE) WADC  Al$ALYZER  .

3* Press Physical Channel . (You can also press (KKjKK7).  When the spectrum analyzer is

in the NADC mode, [%&MZ7)  accesses the Phyoiaal  Char&e1  softkeys.)

4. Select the channel to test.

n If you know the channel number, press CHAhlEJEL  lGMI3EIE,  enter the channel number using
the data keys, then press (KK?].

n If you want the spectrum analyzer to find and select the channel with the highest signal
level, press AUTO CHAME&,.

n If you know the frequency of the channel, or want to define a channel number for a
channel that has a unique frequency, press MA%  X CTR FREXj , enter the frequency, then
press m. The channel number will be set to “X” and the frequency will be set to the
entered value. CIIAN It CTR l%EQ  allows you to set the channel frequency anywhere
within the spectrum analyzer frequency range.

5. Press Pfain Menu.
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The functions accessed by ,~~~;~~~~l  allow you to select the channel that you want
tested. Notice that the channel number (CHAN 1) is displayed on the left side of the spectrum
analyzer display.

&
REF 10.0 dBm AT 20 dB

MONITOR TX CHAN: : : : : : : 1PEAK
LOG

ii/

ml
1E

EXTAl
0.E

CHANNEL NUMBER
15 CHhN X

CTR FREQ

WA SE
SC FS
CORE

CENTE
I

Main
Menu

870.4500 MHz SPAN 500.0 kHz
ES BW 10 kHz #UBW 10 kHz #SWP 300 msec RL

Figure 2-2. Selecting a Channel

AUTO
CHANNEL

CENTER
FREQ

TIMESLOT
NUMBER
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To configure a digital demodulator-based test
(For systems with option 151 and 160)
Before making a digital demodulator-based measurement (modulation accuracy, I-Q diagram,
or demodulated data bits), you must configure the digital demodulator according to the test
setup being used. After using the functions in the Config  and Physical Ch&el menus

to complete the main personality setup, use the Demod CorrSi&  menu functions to configure
the digital demodulator. This section contains the procedures for configuring the digital
demodulator.

Note Digital demodulator-based measurements are specified with only one carrier
incident to the analyzer.

The digital demodulator setup includes:

Defining the timeslot  to be measured.

Turning measurement error messages on or off.

Configuring digital demodulation resolution bandwidth.

Selecting frame, free run, or external triggering mode for the measurement,

Configuring the frame trigger.

1. If the digital demodulator main menu is not displayed, press @iGK] NAPC ANA&~$R

More 1. of 2 Digital Demod  .

2. Press Ilemod  Con$Sg  to access the digital demodulator configuration menu.

3* Press TXRESLDT  EgUMBER  , enter the correct timeslot  number using the data keys, then press
(jjj. This enters the timeslot  number of the timeslot  you want to measure. The default
value is timeslot  1. This function is identical to the TIMESLIJT  BUMBER  in the physical
channel menu. If the desired number was previously entered, it does not need to be entered
here.

Note TIMESLOT  BUMBER  is relevant for digital demodulator-based measurements
only when the frame trigger is selected (see step 7.b below). The value of
TlMESLOT  ,~RR is used by the frame trigger to automatically position the
measurement at the timeslot  of interest. Free run and external trigger do not
use TLMESLDT  W&lRER for digital demodulator-based measurements.

4. Press ERR NSG SW ,DFF until ON is underlined. The ERR MSG Dhl OFF softkey enables all
automatic error messages related to digital demodulator measurements, including triggering
errors. See Chapter 6, “If You Have a Problem” for an explanation of the error states. If you
want to make a measurement without being interrupted or stopped by error messages, press
ERR MSG, 01 0FF to suppress all error messages. Note that making a measurement with an
incorrect setup and with error messages off can yield incorrect measurement results. The
default for ERR MSG ON OFF is ON.

5. Press DEMOD RESBW to set resolution bandwidth used in digital demodulation. Three
available values are 300 kHz, 1 MHz, and 3 MHz. The default for DEMUR RESBW is 1 MHz.

6. Press DD Trigger to access the digital demodulator trigger menu.
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+p+$X6 &,$Jg Or ~~;~r~~ to select the digital
demodulator tri you w RAME trigger is t trigger mode.

The digital demodulator trigger should be configured according to the characteristics
of the NADC signal. If the signal contains any of the six possible 2%bit  NADC timeslot
synchronization words, the frame trigger is the best choice.

For a continuous signal without a sync word, any of the triggers can be selected; however,
free run trigger and external trigger will permit the measurement to run more quickly than
frame trigger. Frame trigger will  cause the digital demodulator to search for a sync word
that is missing, forcing the measurement to halt. Free run trigger, or external trigger do not
search for the sync word.

External trigger requires you to supply a trigger signal to the rear panel EXT TRIG INPUT
positioned such that the digital demodulator measurement interval is set to the desired time.

If free run or external trigger has been selected, skip the following step.

8. If I)D ‘I%33  PR&f@’  is selected, press Fthigl~r  Config to configure the frame trigger.

a. Press WI& $pN4?  @I$ OFF until ON is underlined. The WI&)$,‘@@  @I4 OF#’  softkey
enables and disables the frame trigger sync word search. Selecting
automatically sets the & ‘SYW? BE’WF softkey to ON. Selecting free run or external
trigger will set I%&$$ ,j),rS OFF to OFF. If you want to use the frame trigger without

including automatic synchronization to a sync word, press %lW s-9 .I# QIF until OFF
is underlined.

The default for I#& &‘% 434 &FF is ON.

b. Press TfBl$&9T  SRCK ;: until NUM is underlined. If NUM is underlined, frame trigger
digital demodulator to synchronize only with the timeslot  defined

The input signal must contain the 28 bit NADC synchronization
y one of the six possible sync sequences is correlated with the

demodulated bits. An exact bit match terminates the acquisition. If an exact bit match
with the timeslot  sync sequence defined by TIZESLW  lWB!lJIB  is not found, the best bit
match is used to synchronize the frame trigger. Frame trigger acquisition is successful if
the best sync word match can be properly positioned in the data record. The default for
TIMIBLOT  SlKI$ BTW is NUM.

If SRCH is underlined, frame trigger acquisition causes the digital demodulator to search
for an exact bit match with each of the six possible 28 bit NADC sync words, starting
with sync word 1. The search successively correlates each of the six possible sync
words with the demodulated bits. The first exact match found terminates the search,
synchronizing the frame trigger to the first exact match. If no exact match is found for
any of the six possible sync words, the sync word yielding the smallest number of bit
errors is used to synchronize the frame trigger. Frame trigger acquisition is successful if
the best sync word match can be properly positioned in the data record.

The sync word number that the frame trigger is synchronized to is reported on each
measurement screen, and on the status screen. The number of bit errors for this sync
word is shown on the status screen.

c. Press FT ERR DI$ OFF until ON is underlined to enable the frame trigger error messages.

The FT ERR Oti OF$ softkey enables the error messages associated with the process of
acquiring the frame trigger. See Chapter 6, “If You Have a Problem” for a description
of the frame trigger error states. If you want to make a measurement without being
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interrupted or stopped by frame trigger acquisition errors, press
OFF is underlined. The default for FT E&R OW OFF is ON.

UI$F until

Note Frame trigger error messages will not be displayed unless the J”@&,~,: 01 #I@
softkey in the D&ad Config menu is also set to ON.

9. Press 12&n&  Mafn to return to the digital demodulator main menu.

2-10 Making a Measurement on a Base Station



Measuring Power

lb make a power measurement, you use the functions that are accessed by pressing I%#&:.
This section contains the procedures for performing the following measurements:

Measure the carrier power.

Measure the carrier off power.

View the “power steps” of a carrier.

Measure the occupied bandwidth.

Monitor the transmit channel.

The power measurements make measurements for both digital and analog carriers according to
the EIALI’IA  IS-56 standards. The power measurements routines were specifically designed for
measurements on 7r/4 DQPSK digital carriers, but these measurements are also applicable to FM
analog carriers. Note that test equipment designed for analog carriers may not give correct
results for digital carriers.

Once a power measurement has been completed, the softkeys change to the
“post-measurement” softkeys. The post-measurement softkeys allow you to repeat the
previous measurement or change various testing parameters. For more information about the
post-measurement softkeys, see “The Post-Measurement Menu” in Chapter 7.
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To measure the carrier power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” in this chapter for more information.

2. If CAlU%S&k  PWER is not displayed, press Power . (If Pow& is not displayed, press (MODE)

NAM: ANALYZER  to access Power .)

3. Press CAIWER  POWER . The personality will measure the mean carrier power during the
timeslot  and then display the results.

4. Press Pressvim Menu if you are done with the carrier power measurement, or use one of
the post-measurement functions.

,_
CARRIER PWElk automatically sets the reference level and input attenuation based upon the

measured power level of the carrier. ~~~ PIJWEX then measures the true mean carrier
power over several sweeps, and displays the results. To measure the true mean carrier power,
the personality measures the time waveform of the RF envelope, converts the trace data from
dB to power units, and then averages the power trace data. The results of the mean carrier
power are shown in dBm and in watts. Because the power levels of stations vary, a pass/fail
message is not displayed for the carrier power measurement, even if PASSFAIL CH$ ‘OPP is
set to ON, unless you specify the upper and lower limits for the carrier power. The limits
can be entered remotely; see “To change the value of limit variables” in Chapter 5 for more
information. See Figure 2-3 for an example of the carrier power measurement.
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Figure 2-3. Carrier Power Measurement

2-12 Making a Measurement on a Base Station



lb measure the carrier off power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” in earlier in this chapter for more information.

s not displayed, press Power . (If P#MW  is not displayed, press
,R to access I%?- .)

3. Turn off the transmitter’s RF output power.

4. Press
results.

$$I&. The personality will make  the measurement and display the

5. Press Prev&~#&  Nq%. if you are done with the carrier off power measurement, or use one
of the post-measurement functions.
:,. ;,

~~~~,~,~~~~~,,~~,  measures the mean and peak carrier power when the carrier is off.
~~~~‘~~~  I?@$  sets the reference level to -30 dBm and the input attenuation to 10 dB.
The mean and pee carrier off power is measured over several sweeps, and then the results
are displayed. If PiirsS$k~,&  OIQ”  OFF is set to ON, a message is displayed that indicates if the
measurement passed (PASS) or failed (FAIL) the test limits. See Figure 2-4 for an example of a
carrier off power measurement.

47
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Figure 2-4. Carrier Off Power Measurement

For a base station, the carrier off measurement is useful for measuring the residual carrier
power level when a transmitter is turned off.
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RB measure the power steps of a carrier
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “‘lb

select a channel to test” in this chapter for more information.

2. Perform the carrier power measurement with the transmitter set to the highest power
level to be measured. See “To measure the carrier power” for more information about the
carrier power measurement. You need to perform the carrier power measurement before
the power step measurement because the power step measurement adjusts the reference
level and input attenuator according to the mean power that was measured by the carrier
power measurement. The power step measurement adjusts the reference level and
attenuation so the mean power of the carrier is positioned 5 dB below the reference level.

3. Turn off the transmitter.

4. If Pt#E&.~TEP  is not displayed, press Power  . (If Power is not displayed, press IMoDEJ

NADC  ~NAkEIk to access Pow&“.)

5. Press I%WE& STEP . A message will appear; this message is a reminder that the power step
measurement is triggered by turning on the transmitter after it has been turned off.

6. Turn on the transmitter.

7. When the spectrum analyzer begins to sweep, you can increase or decrease the output
power of the carrier.

8. If a different sweep time is desired, you can change the sweep time by pressing Cm),
entering in the sweep time with the data keys, and then pressing Isec]  (for seconds), or a
(for milliseconds). Then press C_MODE]  twice to return to the previous NADC menu, turn off
the transmitter, press REPEAT I4l%S  , and then turn on the transmitter.

9. You may want to use the spectrum analyzer marker functions to determine the amplitude
of each step. To place a marker on the highest level, press @EAK SEARCH]. If you want to
find the difference between the highest level and a lower level, press ~~~~~~T~  and
then use the large knob on the spectrum analyzer front panel to move the marker. Press
(j] (jj) to return to the post-measurement menu.

19. Press Previous Menu if you are done with the power step measurement, or use one of the
post-measurement functions.

The POI&R &‘EP measurement takes one measurement sweep that lasts 8 seconds. During that
time, you can increase or decrease the output power of the carrier and view the results. See
Figure 2-5 for an example of the power step measurement.
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Figure 2-5. Power Step Measurement
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‘lb measure the occupied bandwidth
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” earlier in this chapter for more information.

2. If D~~~~D BANDY is not displayed, press Power. (If Pow& is not displayed, press
m NADC ANALYZER to access Pawer  .)

3. Press WCDPIED 3A~~~~  . The NADC measurements personality automatically sets the
reference level and input attenuation based upon the measured carrier, measures the
99 percent occupied power bandwidth and the approximate center frequency error of the
transmitted signal, and then displays the results. ( f%.XDPIED  BANDWDTEI  only approximates
the center frequency error; it does not provide an accurate measurement.)

4. Press P~etfo& &enu if you are done with the occupied bandwidth measurement, or use
one of the post-measurement functions.

OCWXED  I3ANRWDTII  measures the bandwidth that contains 99 percent of the total transmitted
power. Markers are placed on the signal; 0.5 percent of the total power is below the lower
marker and 0.5 percent of the total power is above the upper marker. D~~~~  BANDWDTE
also indicates the approximate center frequency error by finding the difference between the
mid point between the upper and lower limit frequency values for the occupied bandwidth
and the center frequency of the spectrum analyzer (the assigned frequency for the channel
under test). If PASSFAIL  OBI OFF is set to ON, a message is displayed that indicates if the
measurement passed (PASS) or failed (FAIL) the test limits. See Figure 2-6 for an example of an
occupied bandwidth measurement.

EXThT : :3e .B J i...

SWEEP
5 ‘.

E SF
CORR

Ad

TRACE
ACTIVE

Figure 2-6. Occupied Bandwidth Measurement

Item Description

1 Indicates whether the occupied bandwidth measurement passed or failed the test limit.
2 The bandwidth that 99 percent of the total transmitted power occupies.
3 The approximate center frequency error.
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‘b monitor the transmit channel
1.

2.

3.

4.

Ensure that the channel number selection agrees with the transmitter’s RF output. See “lb
select a channel to test” earlier in this chapter for more information.

,_
If ~~~~T~,,~  “@k&e  is not displayed, press Pcaer . (If POWW  is not displayed, press
[MODE_)  IsiUJZ ,&WYZE&  to access Fsloez  .)

X3’e ‘a- &I#$. The personality will change the center frequency and span of the
alyzer  so that the selected channel is displayed.

: when you are done.

displays the RF spectrum of the transmit channel that you select. See
Figure 2-7 for an example of viewing channel 1.
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Figure 2-7. Viewing Channel 1
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Measuring Adjacent Channel Power
‘Ib make an adjacent channel power (ACP) measurement, use the functions that are accessed by
pressing Adj Chw POPWY.  This section contains the procedures for performing the following
measurements:

n Adjacent channel power.

n Channel power.

Both the ACP and channel power measurements use the “spectrum analyzer integration”
method for measuring the power. The ACP measurement makes the measurement for digital
carriers according to the EIA/TIA standard. The ACP measurement routines were specifically
designed for measurements on 9r/4 DQPSK digital carriers. The ACP measurements may also be
used for FM analog carriers.

Once an ACP measurement has been completed, the softkeys change to the
“post-measurement” softkeys. The post-measurement softkeys allow you to repeat the
previous measurement or change various testing parameters. For more information about the
post-measurement softkeys, see “The Post-Measurement Menu” in Chapter 7.
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‘lb measure the adjacent channel power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “lb

select a channel to test” earlier in this chapter for more information.

2. Press &&~:#&& I%&&, . (If A&J COW paare;ls?\ is not displayed, press (MODE)

S&IX!  A#ALYZEi$  to access ridj ‘@no  Power  .)

3. Make the ACP measurement with either &@r or BI;p cff[SWP  .

For a fast measurement, press RW . The personality measures the total transmitted power,
as well as the power in the upper and lower adjacent, first alternate, and second alternate
channels. The numerical results are displayed.

If you want to view the spectrum (trace) results of the ACP measurement, press
VIEW TBZ TRCE,  so that TRCE is underlined. Notice that the scale per division is 13 dB/div
instead of the usual 10 dB/div. The personality is able to provide a real-time display of
the spectrum and a display range of 100 dB instead of the normal 70 dB by shifting the
reference level during the sweep; a lower reference level is used for measuring the adjacent
channels, and a higher reference level is used for measuring the carrier channel.

or,

For a slower but more accurate (and more repeatable) measurement, press &CP f%/SWP .
ACP C@%#&  performs one measurement sweep for every channel, using a 1 kHz resolution
bandwidth and 32.8 kHz span.

4. Press Pr@,xriou@  $&&z&  if you are done with the ACP measurement, or use one of the
post-measurement functions.

An ACP measurement measures the power that “leaks” from the transmit channel into adjacent
and alternate channels. Because the signal from a base station is continuous and not burst,
the results from the ACP measurement are from modulation and noise effects. The personality
uses the spectrum analyzer sample detector and a 32.8 kHz integration bandwidth to measure
the power in the adjacent channels. The spectrum is filtered with a square root raised cosine
filter before integration, providing a channel bandwidth of approximately 24 kHz at -3 dB.
If P&$SI!‘AXL  WIQFI$;  is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits.
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See Figure 2-8 for an example of the numerical results of an ACP measurement. See Figure 2-9
for an-example of the trace results of an ACP measurement.

CHANNEI.
NUHSER

Figure 2-8. ‘Ihble Results for the ACP Measurement

1I t e m Description

The power leakage (relative to the carrier power) into the upper and lower channels that are adjacent to
the carrier.
The power leakage (relative to the carrier power) into the upper and lower first alternate channels. The
first alternate channels spaced two channels from the carrier.
The power leakage (relative to the carrier power) into the upper and lower second alternate channels. The
second alternate channels are spaced three channels from the carrier.
The absolute power leakage into the upper and lower second alternate channels.

1 An F next to any of the measured values indicates that the measured value failed the measurement limits.

Figure 2-9 shows the trace results of an ACP measurement.
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Figure 2-9. Spectrum Results of the ACP Measurement

Item Description

1 Indicates the 3 dB bandwidth of the second alternate channel.
2 Indicates the 3 dB bandwidth of the first alternate channel.
3 Indicates the 3 dB bandwidth of the adjacent channel.
4 Indicates the 3 dB bandwidth of the carrier channel.
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You can use either ~~~~~~~  or dC@  ,’ to perform an adjacent channel measurement, but
there are some differences between the two functions. The following table compares the two
functions.

Differences kkF f&p ~, @#$f@

Number of sweeps Performs two measurement sweeps. Performs a measurement sweep for each
channel.

Measurement time Faster Slower

Measurement accuracy Not as accurate as km C~~~ More accurate than &&

Allows you to view table and trace Yes No (table only)
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!b measure the channel power
1.

2.

3.

4.

5.

6.

Set the channel number to the desired channel.

flu carrier is not present: The spectrum analyzer reference level should be adjusted so that
the noise is positioned above the second graticule from the bottom graticule on the spectrum
analyzer display. To adjust the reference level, press Cm), and then use the large
knob on the spectrum analyzer front panel to adjust the noise level so that it is above the
second graticule from the bottom graticule. (If the post-measurement menu is displayed, you‘,*
must first press TRACE  ACTXm. before you press (AMPLITUDE).) Press (~hnoDE]  [MODE) after the
reference level has be adjusted.

.If a carrier is present: To avoid signal compression, you should perform the carrier power
measurement on the carrier channel before the channel power measurement. You need to
perform the carrier power measurement because the channel power measurement does not
adjust the reference level and input attenuator. See “To measure the carrier power” for
information about performing the carrier power measurement.

If CHAN POWER is not displayed, press A&j Ghan  Power. (If Adj  C&n Power is not

displayed, press IhnoDEJ  NADC ANALYZER to access Adj Ghan Power .)

Press CEAN POWER. The personality will measure the total power in any channel. The
absolute channel power will be displayed.

Press Previous Menu if you are done with the channel power measurement, or use one of
the post-measurement functions.

CEAN POWER is a rms-like power responding measurement, meaning that the measurement
gives correct results for both noise and tonal signals for the selected channel. The channel
power measurement uses the spectrum analyzer sample detector and an 32.8 kHz integration
bandwidth to measure the power in the channel. The signal is filtered with a square root raised
cosine filter before integration, providing a channel bandwidth of approximately 24 kHz at
-3 dB.

Generally, the channel power measurement is used to determine the absolute leakage power or
noise power in an arbitrary channel (a channel other than the carrier channel). If the channel
power measurement is used to measure the power of the carrier channel, the channel power
results will be slightly lower than the power measured by the carrier power measurement.
Both the carrier power and channel power measurements measure the total carrier power, but
the channel power measurement determines the power with the square root raised cosine filter
bandwidth.

See Figure 2-10 for an example of a channel power measurement on an unoccupied channel.
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Figure 2-10. The Channel Power Measurement
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Measuring Modulation Accuracy
lb make modulation accuracy measurements, you use the functions that are accessed by
pressing the Modzl’la%~  softkey in the digital demodulator main menu. You must have Options
151 and 160 to perform these measurements.

This section contains the following procedures:

l Measure the modulation accuracy of an NADC digital base station. A complete accuracy
measurement includes the RMS error vector magnitude (EVM), RMS magnitude error, RMS
phase error, peak EVM, I-Q origin offset, carrier frequency error, and amplitude droop of an
NADC digital base station.

I Make a fast modulation accuracy measurement by choosing a partial modulation accuracy
measurement.

n Average a set of modulation accuracy measurements. Obtain information based on a set of
modulation accuracy measurements. This includes the mean, standard deviation, maximum
and minimum EVM for the sample set. Display the range of RMS EVM uncertainty for the
measured signal.

I Save the measurement data so that I-Q graphs and demodulated data bits for the same
timeslot  can be displayed.

u Calibrate the modulation accuracy measurement to correct for the inaccuracies of the
spectrum analyzer hardware.
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To perform a full modulation accuracy measurement
1. Ensure that the channel number selection and timeslot  number agree with the

transmitter’s RF output.

2. If the digital demodulator main menu is not displayed, press @5iX)  B&I?&  A#I@ZBj%~

MOtoE  i OF ,,2 D%&wa lzi&a  .
,

3. Press B&$X@%.  This accesses the modulation accuracy measurements menus.

4. Press 8$3@%‘.  @JKI’  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the softkey is pressed, or an error state stops the

measurement. The default for is SINGLE.

5. Press I$%&& PA&I& until FULL is underlined to select a full set of modulation accuracy
measurements. A full modulation accuracy measurement includes the RMS error vector
magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, I-Q origin offset,
carrier frequency error, and amplitude droop. The default for i%@ I%BZB#&  is FULL.,, ,,, :,/, x_

& Press l!@$x~,  t 6% 2.

7* Disable averaging by pressing &@%A@$  I&JbFB until OFF is underlined. See “To  find the
average error vector magnitude” for details on making an averaged measurement. The
default setting is OFF.

8. If the SHI BB&#“6&-  OFF softkey is present, press SAV BB&&  ,#I BFP until OFF is,,
underlined. See “‘lb hold measurement data for viewing” for details on how to use
C&&-w  fjj# &@

Note that after a successful modulation accuracy measurement, results for I-Q graphs and:- ‘,* / ‘.
demodulated data bits are also available. Using SAU #B&S  @N @BP permits I-Q graphs and
data bits to be viewed without making a separate I-Q graph or data bits measurement.

9. Press Bore 2 of 2 to return to the previous menu.

lo* Press ~~~~~  AtXU!tAk to start the modulation accuracy measurement. The
modulation metrics screen will appear with values for RMS error vector magnitude (EVM),
RMS magnitude error, RMS phase error, peak EVM, I-Q origin offset, carrier frequency error,
and amplitude droop.

lb stop a measurement in progress, press STUB  Hi&@. To repeat the measurement, press

MO~~4~  ~+%.MW?l.

lb change the measurement to a different channel or frequency, you can use the
WBBBI&$  or ~B&$$TB FBBq  keys available by pressing Derrm&~+@&

O~~,'~~ig or (jj).

To change the measurement to a different demodulation resolution bandwidth, you can use
DE%OD  BBSBW  key available by pressing DBBOD BAfN DBWOD  CONFIG  WORE  1 of 2 .

Press (m) twice to return to the previous menu if using the (KKjZKZ7)  key. Press
CODAS ACWa to repeat the measurement.

A modulation accuracy measurement provides a summary of the metrics that describe the
quality of digital modulation. The modulation accuracy measurement complies with the
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procedures outlined in the EIAiTIA standards. EVM is calculated after I-Q origin offset, carrier
frequency error, and amplitude droop have been extracted from the measured data. For a base
station, the measurement interval includes the full 162 transmitted symbols of a base station
timeslot. Modulation metrics are calculated using measured data only at decision points.

Note that the analyzer will adjust reference level and attenuation to optimize measurement
dynamic range automatically. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing Hodula%n,.  lb shorten
measurement time, successive SINGLE or CONT repetitions do not repeat the level setting
algorithm. It is also done automatically if the signal amplitude is detected outside the optimal
range for the measurement.

The spectrum analyzer is retuned, or “relocked”, each time the measurement is repeated.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the base station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurements will continue
after a successful reacquisition of the frame trigger.

See Figure 2-11 for an example of the full modulation accuracy measurement screen.

MODULATN
ACCURACYMOOULATION ACCURACY: [single timcslatl

Measurement complete

RMS EVM: 3 . 0  %
RMS MAG ERR: 1.8 %
RMS PHASE ERR: 1 . 4 0

PEAK EVM: 6.9 %
ORIGIN OFFSET: - 5 0 . 2  dE
FREQUENCY ERR: -12.7 Hz
DROOP CdB,'symC -0.0015
ZHF1NNEL 1 FREQ 870.03 MHz SYNC WORD 2
3ASE TRIG FRAME

SINGLE
CONT

u
PARTIAL

Demod
Main

More
1 Qf 2

RL

Figure 2-11. Full Modulation Accuracy Measurement
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To make a partial modulation accuracy measurement
1. Ensure that the channel number selection and timeslot  number agree with the

transmitter’s RF output.

2. If the digital demodulator main menu is not displayed, press (MODE) l&RC: ~~,~~~

@BEi  >*1, o&ii  H&#&”  &irtmd  .

3. Press ,J!,&$@$&.  This accesses the modulation accuracy measurements menus.

4* Press ~I~~~E”~~  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the 2lTFI-p l@A$$:  softkey is pressed, or an error state stops the

measurement. The default setting for %3$6&&  ‘CUE is SINGLE.

5. Press ‘$&l$ $%BT%L,  until PARTIAL is underlined to select a partial set of modulation
accuracy measurements. A partial modulation accuracy measurement includes the RMS
error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, and I-Q
origin offset. Underlining PARTIAL excludes the carrier frequency error and amplitude
droop from the modulation accuracy tests performed. Carrier frequency error requires
the spectrum analyzer center frequency to be tuned using 1 Hz resolution to optimize
frequency accuracy of the measurement. Fine tuning the center frequency requires about
one second, causing carrier frequency error measurement to slow the modulation accuracy
measurement. A partial measurement of EVM is faster than a full measurement.

The default for puE;x BlBTfAL  is FULL.

7. Disable averaging by pressing AYlWlCS?: l% OFF until OFF is underlined. See “lb find the
average error vector magnitude” for details on making an averaged measurement. The
default setting is OFF.

43% DFr, softkey is present, press SAY BEAS fl~“~~~’  until OFF is
“To hold measurement data for viewing” for details on how to use

SAVE $iltA$ Ul#  &E.

Note that after a successful modulation accuracy measurement, results for I-Q graphs, and
demodulated data bits are also available. Using SAV l4l3AS  ,W fl@lr,  permits I-Q graphs and
data bits to be viewed without making a separate I-Q graph or data bits measurement.

9. Press l%&. 5 sf 2~~  to return to the previous menu.

lo. Press EIQDfifErdlTlll  &W&ACT  to start the modulation accuracy measurement. The
modulation metrics screen will appear with values for error vector magnitude (EVM), RMS
magnitude error, RMS phase error, peak EVM, and I-Q origin offset.

To stop a measurement in progress, press STOP :. ‘lb repeat the measurement, press

M~~~~~  ~~~~.  To change the measurement to a different channel or frequency,

you can use the CHAWjlEL  ?WiBER or CRAhf  X CTR PREQ keys available by pressing
Dsamod  M&Y Baanod  Goaffg  or (.FREQUENCY].  Press (m) twice to return to the previous
menu if using the @iKKiKZ] key. Press ~a~~A~  ACCURACY  to repeat the measurement.

A modulation accuracy measurement provides a summary of the metrics that describe the
quality of digital modulation. The modulation accuracy measurement complies with the

Making a Measurement on a Base Station 2-27



procedures outlined in the EIA/TIA standards. EVM is calculated after I-Q origin offset, carrier
frequency error, and amplitude droop have been extracted from the measured data. For a base
station, the measurement interval includes the full 162 transmitted symbols of a base station
timeslot. Modulation metrics are calculated using measured data only at decision points.

Note that the analyzer will adjust reference level and attenuation to optimize measurement
dynamic range automatically. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing Mod=Utn  . To shorten
measurement time, successive SINGLE or CONT repetitions do not repeat the level setting
algorithm. It is also done automatically if the signal amplitude is detected outside the optimal
range for the measurement.

For continuous measurements in partial mode, the spectrum analyzer center frequency is tuned
once for the first measurement made, and is not relocked unless the MflBI@T!I  &%X&K!Y
softkey is pressed again.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the base station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurements will continue
after a successful reacquisition of the frame trigger.

See Figure 2-12 for an example of the partial modulation accuracy measurement screen.

MODULATION ACCURACY: [single t i m c s l o t l

Measurement complete

RMS EVtl: 315 %
RMS MAG ERR: 2.2 %
RMS PH ERR: i.6 0

PEAK EVM: 6,0 %
ORIljIN OFFSET: -46,2 dB
CHANNEL 1 FREQ 870.03 MHz SYNC WORO 2
8ASE TRIG FRAME

MODULATN
ACCURACY

SINGLE
CON1

FULL
PARTIAL

Oemod
Main

More
1 LaQ 2

RL

Figure 2-12. Partial Modulation Accuracy Measurement
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‘Ib And the average error vector magnitude
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.,

2. If the digital demodulator main menu is not displayed, press (MODE) l#A,I&Z  ~~~~
MORE  14H.; 2%;  Dfg$hI

3.

4.

Press B&&&&Z&,  to access the modulation accuracy measurements menus.

Press ~,,“~~~~  until FULL or PARTIAL is underlined to select either a full or a partial
set of modulation accuracy measurements. A full accuracy measurement includes the RMS
error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, I-Q origin
offset, carrier frequency error, and amplitude droop.

Underlining PARTIAL excludes the carrier frequency error and amplitude droop from
the modulation accuracy tests performed. Carrier frequency error requires the spectrum
analyzer center frequency to be tuned using 1 Hz resolution to optimize frequency accuracy
of the measurement. Fine tuning the center frequency requires about one second, causing
carrier frequency error measurement to slow the modulation accuracy measurement. A
partial measurement of EVM is faster than a full measurement.

The default for F&I,, ,PA&T@Z  is FULL.

5.

6.

7.

Enable averaging by pressing AlfERll~  Q# OFF until ON is underlined. When averaging is
turned ON, the number of time slots to average becomes an active function displayed on
screen. Enter the number of timeslots to include in the average by using the data key pad,
then press (ENTER). You may enter any integer value from 1 to 999. The default setting 10.

If the 3AY ~,,~:~N QFF’  softkey is present, press SAV l@lS 0L:‘OFP’ until OFF is
underlined. See “lb hold measurement data for viewing” for details on how to use
SAY MlSiE, ON OFF?

8. Press &@a,,3  of ‘2 to return to the previous menu.

9. Press ~~~~~;:,AC~~  to start the averaged modulation accuracy measurement. The
modulation metrics screen will appear with values for error vector magnitude (EVM), RMS
magnitude error, RMS phase error, peak EVM, and I-Q origin offset. Carrier frequency error
and amplitude droop will appear if a full measurement was selected.

To stop a measurement in progress, press 3”I’IJP  RIBS. ‘lb repeat the measurement, press

~a~~~~~~~~~;.
The modulation metrics of a base station may fluctuate during transmission. The automatic
averaging function of the personality allows you to find the mean and standard deviation of
key modulation metrics, such as EVM, quickly and easily.

As the averaged modulation accuracy measurement progresses, results for each individual
measurement will be displayed on an update of the modulation accuracy screen, until the
selected number of timeslots to average is reached. The display will then change to a screen
with a summary of statistical information calculated from the set of timeslots measured. This
includes the mean, standard deviation, and minimum and maximum values for RMS EVM, RMS
magnitude error, and RMS phase error. Mean carrier frequency error, amplitude droop, and I-Q
origin offset are also displayed. The accuracy of the statistical values depends on the number
of timeslots included in the calculations.
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Uncertainty ranges for RMS EVM for room and full temperature measurement conditions are
also displayed. The true RMS EVM of the measured signal will lie between these limits. The
uncertainty ranges for an averaged measurement include the measured standard deviation
of the signal. The accuracy of the uncertainty range will depend on the number of timeslots
averaged. If the number of timeslots to average is set to 1, no standard deviation information
is available. In this case, spectrum analyzer specified limits for measurement repeatability are
used to calculate uncertainty ranges for room and full temperature measurement conditions.
If the number of timeslots to average is greater than 1, uncertainty ranges are calculated from
the measured standard deviation, which includes the variation of the measured source.

Note that the SAV @Y&S Dk’ dk#  function is not available after executing an averaged
measurement. Also, SZNCLE  CDEZT  will be set to SINGLE after executing an averaged
measurement.

See “To make a full modulation accuracy measurement” for details on the automatic
measurement process.

See Figure 2-13 for an example of the full statistics screen. See Figure 2-14 for an example of
the partial statistics screen.

STATISTICS for sample of 10 timeslots:

Mean Std deu Max Win
RNS EUM (2): 0.87
RMS MA8 ERR (%>: i:: 0.61 i:: 14
RMS PHASE ERR to): 1.2 0.37 1.7 0:7

RMS EUM Uncertainty

Temp. Range 20-30 QC: 2.1 % > RMS EUM > 0.0 %
Temp. Range 0-55 OC: 2.1 % > RMS E'JM > 0.0 i!

Mean

ORIGIN OFFSET (d8): -45.0
FREQUENCY ERROR (Hz): -11.5
DROOP (d8/symbol): -0.0016

ZHF1NNEL 1 FREQ 870.03 MHz SYNC WORD 2
3ASE TRIG FRAME

MOOULATN
ACCURACY
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Figure 2-13. Averaged Full Modulation Accuracy Measurement
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STATISTICS far sample af 18 timeslots: r

Mean Std dev Max Nit7

RMS E'JM (%I: 0.69
RMS MAG ERR (.?I: i:; 0.56 Pi t':
RMS PHASE ERR (0): 1.2 0.26 I:6 019

RMS EUM Uncertainty

Temp. Range 20-30 QC: 2.4 % > RMS E'JM > 0.0 %
Temp. Range 0-55 OC: 2.4 % > RMS EUM > 0.0 %

I'lODULATN
ACCURACY

SINGLE
CClNT

FULL
PARTIAL&

Mean

-45.3

More
CHANNEL 1 FRER 870.03 MHz SYNC WORD 2 1 of 2
GUISE TRIG FRElME RL

Figure 2-14. Averaged Partial Modulation Accuracy Measurement
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To hold measurement data for viewing graphs and demodulated data bits
1.

2.

3.

4.

Perform a complete X&&m measurement. See “To perform a full modulation accuracy
measurement” and “To perform a partial modulation accuracy measurement” sections for
the procedure. Average modulation accuracy results or halted measurements cannot be
held.

Press SAW MAS JJH QFF in the taodulatn  menu until ON is underlined. When
SAV MEAS Girl OFF? is set to ON, the current measurement data is held in memory. New

measurement data cannot be obtained until Z$A!f. MEXS  @I ,I@F is set to off.

To view the I-Q pattern or the 8 point constellation for the current measurement, press
Demod  Mati Gzwapb  and either I-9 PATTERN or 8 POPHT COISTLBl  . The I-Q diagram
chosen will be plotted on screen.

Press Dernod Hai& ba%ti and DATA BITS to view the demodulated data for the current
measurement. The demodulated data bits will be displayed on screen.

The Wodulatn  Graphs and Data’ screens may be viewed in any order, and as many times

as you want. Press SAVl&H&AS  QI OFF until OFF is underlined to enable making a new

measurement. The SA% #$EAS  OI OFF softkey also appears in the C&a@@ and Wta menus.
SAVE leas,, OF DPF will be set to OFF if you return to the personality main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurements results will be lost.
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To calibrate and correct for spectrum analyzer EVM inaccuracies due to
uncertainty in the phase error measurement

l. If the digital demodulator main menu is not displayed, press [MODE)  l&&f ~’’
: :gbg&g .@&&&.

Note The calibration requires complete modulation accuracy measurements to be
made on the calibration signal. See “To configure a digital demodulator-based
test” for details on how to configure the personality to measure your
calibration signal.

2. Press H&Ll,&#~  to access the modulation accuracy measurements menus.

4. Press $W&~‘cal to access the EVM calibration menu. A screen containing instructions is also
displayed. See’Figure  2-15 for the EVM calibration instructions screen.

E'JM C~ILIBRRTION:

NOTE: The analyzer must have at least 30 minutes
of warmup aperatibn  at the ambient temperature
before starting the calibration.

1, Connect an NAOC modulated calibration signal
with known RMS Phase error. A precision, low
RMS EUM source is recommended.

2. Configure the personality for an EUM measurement
on the calibration signal. See “Configuring the
Personality far Your Test Setup".

3. Enter the RMS Phase error of the calibration
source in milli-degrees using the PHASE ERROR
key (example: 1.29 degrees = 1298 milli-degrees).

4, Press the CAL EUM key when ready.

CHANNEL 1 FREQ 870.03 MHz
BASE TRIG FREE RUN

Figure 2-15. EVM Caiibration Instructions

CAL EUH

PHASE
ERROR

Previous
Menu

RL

5. Press PHASE ERUB . The source phase error becomes an active function displayed on
screen. Enter the phase error of the precision source (in milli-degrees) using the data key
pad, then press (@%IJ You may enter any integer value from 0 to 9999. The default
setting for PWlE’  EJW&? is 0.

Note The accuracy of this calibration depends on the accuracy and stability of the
phase error of the calibration signal.

6. Press CAL EW to execute the calibration by measuring the precision source.
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Displaying I-Q Diagrams
lb display the I-Q pattern, or constellation diagrams, you use the functions that are accessed by
pressing , in the digital demodulator main menu. You must have Options 151 and 160
to perform this measurement.

This section contains the procedures for the following measurements:

n Plot the transmitted I-Q trajectory pattern of one timeslot.

n Plot the transmitted I-Q constellation of one timeslot.

w Save the measurement data so that modulation accuracy and demodulated data bits for the
same timeslot  can be displayed.
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To display the I-Q pattern graph
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.

2. If the digital demodulator main menu is not displayed, press (hnoDE]  NADC  ‘AI&WZER

%OI%lZ  1 OF 2 Digital Deraod  .

3. Press Graphs to access the functions that produce a graph of measurement results.

4* Press ~I~~~~,‘~~  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the STOP MEW softkey is pressed, or an error state stops the

measurement. The default for SII%%&  Cohm: is SINGLE.

5. If the SAV EfEAS DI$ IIFF softkey is present, press SAV REAS ON OFF until OFF is
underlined. See “To hold measurement data for viewing” for details on how to use
SAVE MEAS ON OFF.

Note that after a successful I-Q pattern measurement, data for modulation accuracy and
demodulated data bits are also available. Using SAV MEAS  ON OFF permits modulation
metrics and data bits to be viewed without making a separate modulation accuracy or data
bits measurement.

6. Press I-8 PATTI&I  to start the measurement and graph plotting. The I-Q pattern screen
will appear with the trajectory of the digital modulation plotted on I-Q axes.

To stop a measurement in progress, press STOP WAS . To repeat the measurement, press

1-Q PATTERD  .

An I-Q pattern measurement displays the phase and amplitude trajectory of the baseband
digital modulation. The I-Q pattern graph is a qualitative tool for quick diagnosis of modulator
problems. I-Q modulator imbalance will appear as an un-circular pattern. Large amplitude
errors at single decision points will appear as aberrations in the trajectory.

The I-Q graphs are plotted at five samples per symbol resolution. The I-Q graphs are plotted
after correction for droop, I-Q origin offset, and carrier frequency error. A full 162 symbol
timeslot  is plotted on the I-Q graphs.

An I-Q graph measurement optimizes the spectrum analyzer for maximum measurement
accuracy. Note that the analyzer will adjust reference level and attenuation to optimize
measurement dynamic range automatically. This level setting is done at the first repetition
of the measurement after entering the modulation accuracy menu by pressing Graphs . To
shorten measurement time, successive SINGLE or CONT repetitions do not repeat the level
setting algorithm. It is also done automatically if the signal amplitude is detected outside the
optimal range for the measurement. The center frequency will be tuned using 1 Hz resolution
to optimize the accuracy of the measurement. The center frequency will be re-tuned at each
graph measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the base station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger.
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See Figure 2-17 for an example of the I-Q Pattern Graph Screen.

I-Q PATTERN:- _. .- .

870.03 MHz

Measurement complete

Figure 2-17. I-Q Pattern Graph Screen
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To display the 8 point constellation graph
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.

2. If the digital demodulator main menu is not displayed, press (%iZj NAlX?  ANA~~~~

#ORE  1 QF 2 l’&%$al  Daod.

3. Press Graiha to access the functions that produce a graph of measurement results,

4* Press SINGE  $$I#%  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the @JlP  REAS softkey is pressed, or an error state stops the

*; .4.,*,r
measurement. The default for SINeI&  COHT is SINGLE.

5. If the SAV REAS ‘& ‘OFI! softkey is present, press SAV MEAS ON’ OFF until OFF is
underlined. See “To  hold measurement data for viewing” for details on how to use
SAVE MEAS ON OFF.

Note that after a successful 8 point constellation measurement, results for modulation
accuracy and demodulated data bits are also available. Using S&V REAS ON OFF permits
modulation metrics and data bits to be viewed without making a’separate modulation
accuracy or data bits measurement.

6. Press 8 POINT CONSTIB”  to start the measurement and graph plotting. The 8 decision states
of the 7r/4 DQPSK modulation will be indicated by the “ + ” symbol. The magnitude and
phase of each of the 162 decision points in a timeslot  is plotted on the I-Q axes as pixel
points. To stop a measurement in progress, press STOP MEAS . lb repeat the measurement,

press 8 POXHT  C0ESTI.N  ‘.

An 8 point constellation measurement displays the phase and amplitude of the baseband digital
modulation only at the decision points of the timeslot. The 8 point constellation graph is a
qualitative tool for quick diagnosis of modulator problems. I-Q modulator imbalance will appear
as an un-circular pattern of points. Large amplitude errors or phase errors at single decision
points will appear as pixels far from the target constellation points (+). The clustering of the
pixels about the target constellation points provides a qualitative view of the quality of digital
modulation. The corresponding EVM is also displayed on screen.

The 8 point constellation is plotted after correction for droop, I-Q origin offset, and carrier
frequency error. A full 162 symbol timeslot  is plotted on the 8 point constellation.

An 8 point constellation measurement optimizes the spectrum analyzer for maximum
measurement accuracy. Note that the analyzer will adjust reference level and attenuation
to optimize measurement dynamic range automatically. This level setting is done at the first
repetition of the measurement after entering the modulation accuracy menu by pressing
Graphs . To shorten measurement time, successive SINGLE or CONT repetitions do not repeat
the level setting algorithm. It is also done automatically if the signal amplitude is detected
outside the optimal range for the measurement.

The center frequency will be re-tuned at each graph measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the base station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
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trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger.

See Figure 2-18 for an example of the 8 Point Constellation Screen.

I-Q CONSTELLATION:
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TRIG
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Figure 2-18. 8 Point Constellation Graph Screen
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‘lb hold measurement data for viewing modulation accuracy and
demodulated data bits

l. Perform a complete Graphs measurement. Refer to “To display the I-Q pattern” and
the “To display the 8 point constellation” sections for the procedure. Note that a halted
measurement cannot be held.

2. Press SAV ME%S 01 MI?, in the Graph&  menu until ON is underlined. When

SAV ~~,~~ OFF is set to ON, the current measurement data is held in memory. New

measurement data cannot be obtained until SAV @AS ON OFF is set to OFF.

3. Press Demod  Xati Hodulatn  and ~DD~AT~,  ACCURACY to view the modulation accuracy
results for the current measurement. The modulation metrics of the current measurement
will be displayed.

4. Press De&d  Main Data. and DATA BITS to view the demodulated data for the current
measurement, The demodulated data bits will be displayed on screen.

The l&~&X&l&  Graphs and Da%a screens may be viewed in any order, and as many times

as you want. Press SAl&:MEEIS. ON OFF until OFF is underlined to enable making a new

measurement. The SAW MEAS DN DFF softkey also appears in the Modulatxk.  and Graphs
menus. SAV& MEU%  BN OFF will be set to OFF if you return to the personality main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurements results will be lost.
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Displaying the Demodulated Data Bits

‘lb display the demodulated data bits, you use the functions that are accessed by pressing !&I&
from the digital demodulator main menu. You must have Options 151 and 160 to perform this
measurement.

This section contains the following procedures:

n View the demodulated bits from the timeslot  measured. Highlight the sync word, data, color
code, and control channel bits in the measured timeslot.

n Save the measurement data so that modulation accuracy and graphs for the same timeslot
can be displayed.
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lb display the demodulated data bits
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.

2. If the digital demodulator main menu is not displayed, press (MODE) l&We ~~~~~R

HORE 1 OF 2 Dig&a1 Darned .

3* Press Da%a* to access the functions that display the demodulated data.

4* Press SlWGLE  CO!@ until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the STOP MEAS softkey is pressed, or an error state stops the

,,;
measurement. The default for SJXGLE COW is SINGLE.

5. If SAV EEAS  ON OFF is present, press S&V REAS OEl  DFF until OFF is underlined. See “To
hold measurement data for viewing modulation accuracy and graphs” for details on how to
use SAVE REAS OI llFF .

Note that after a successful demodulated data measurement, data for modulation accuracy,
and I-Q graphs are also available. Using SAV MEAS  Dhl OFF permits modulation metrics
and graphs to be viewed without making a separate modulation accuracy or graphs
measurement.

6. Choose a portion of the demodulated data to highlight. Press High&i%@ to access the
highlighting choices. Highlighting a part of the data in a timeslot  makes it easy to read the
bits of interest.

7. Press the appropriate softkey for the portion of the data bits you wish to highlight. If a
data bits measurement has already been made, the screen will be redrawn with the newly
selected portion highlighted.

n Pressing NIGHLXTE  DATA will cause the data portion of the bit sequence to be
highlighted. For NADC base stations this is the 41st  through the 170th bits, and the 183rd
through the 312th  bits. Each of these two blocks is 130 bits long.

n Pressing liIGWLI’I%  SYWC  will cause the sync word to be highlighted. For NADC base

stations this is the 1st through the 28th  bits. This block is 28 bits long. KWLXTE SYNC is
the default setting.

n Pressing WTGHLITE  W&X will cause the Coded Digital Verification Color Code (CDVCC)
portion of the bit sequence to be highlighted. For NADC base stations, these are the 171st
through the 182nd bits. This block is 12 bits long.

n Pressing BTGHLITE  SACCH  will cause the Slow Associated Control Channel (SACCH)
portion of the bit sequence to be highlighted. For NADC base stations these are the 29th
through the 40th bits. This block is 12 bits long.

n Pressing HLGRLITE  mL will cause the Coded Digital Control Channel Locator (CDL)
portion of the bit sequence to be highlighted. For NADC base stations, these are the 314th
through the 324th  bits. This block is 11 bits long. NOTE: HIGNLITE  CDL is only available
when IS-136  800 MHz or IS-136  1900 MHz is selected.

8. Press Previuua,  Mezm to return to the D&a menu.

9. Press DATA BITS to start the measurement and data bit display. Data bits will be displayed
on screen with a bit number shown above every 10 bits.
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To stop a measurement in progress, press SY$P

~~~~~,.~~~~~.

. ‘lb repeat the measurement, press

The data bits display shows the data bits demodulated from the timeslot  measured,
after correction for I-Q offset, carrier frequency error, and I-Q origin offset. The 28 bit
synchronization word can be read to confirm that the correct timeslot  has been measured. The
CDVCC and SACCH can also be read. The 324 bits for a full timeslot  are displayed.

A data demodulation measurement optimizes the spectrum analyzer for maximum
measurement accuracy.

Note that the analyzer will adjust reference level and attenuation to optimize measurement
dynamic range automatically. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing Data. ‘Ib shorten
measurement time, successive SINGLE or CONT repetitions do not repeat the level setting
algorithm. It is also done automatically if the signal amplitude is detected outside the optimal
range for the measurement.

The center frequency will be re-tuned at each data demodulation measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which may not be locked to the base station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger. See Figure 2-19 for an example of the Data Bits
Screen.

IEMOOULATED  OATA: [s ingle  t imesla t ,  1 = SYNC bits1

121 131 141 151
01000000li 0i000i0000 1110010000 1111100001
161 171 131 131
1010001110 0100001010 0000010110 1010100011
201 211 221 231
0001110111 1110011100 0101011100 0010011101
241 251 261 271
1001110000 0000i0i000 010i00i010 0001011101
231 291 301 311 321
1011101111 0110010010 1011110100 0000000000 0000

;HflNNEL  1 FREQ 870.03 MHz SYNC WORD 2
1ASE TRIG FRAME

OhTA
BIT3

SINGLE
COElt

SAU MEAS
ON m

Highli te

Derod
Main

RL

Figure 2-19. Data Bits Screen
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‘I% hold measurement data for viewing modulation accuracy and graphs
1. Perform a complete demodulated data bits measurement. See “To display the demodulated

data bits” section for the procedure. Note that a halted measurement cannot be held.

2. Press SAV,4$I&3 $& &F. in the Dinta  menu until ON is underlined. When‘;
SAV MEAS dN, OFF is set to ON, the current measurement data is held in memory. New

measurement data cannot be obtained until SAV MEAS~@N  lJBF is set to off.,, ,_-*

3. Press D~cH#  l4ain Modul’r&~  and MO~~ATN  ACCURACY to view the modulation accuracy
results for the current measurement. The modulation metrics of the current measurement
will be displayed.

4. Press Demod  lula% &q&s and either I-4# ‘PATTERM  or 6. &U$T  CONS’@#.&$  to view the I-Q
pattern or the 8 point constellation for the current measurement. The I-Q diagram chosen
will be plotted on screen.

The Madulath &q&s and Da%a screens may be viewed in any order, and as many times

as you want. Press SAq,~MEAS DN OFF until OFF is underlined to enable making a new
measurement. The SAV ME& 88 OFF softkey also appears in the Modulti<  and Data’ menus.

SAV#  MEZS ON OFF will be set to OFF if you return to the personality main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurements results will be lost.
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Performing the System Measurements and Measuring the
Intermodulation Spurious Emissions
This section demonstrates how you can use the

accesses the functions that allow you to view the spectrum of the transmit or receive
bands, and adjust each transmitter for the optimum power level output.

q$&&& accesses the function that allows you to measure the intermodulation spurious
emissions of two or more transmitters. Intermodulation spurious emissions are caused by the
interaction of carriers in the nonlinear elements of the transmitters.

This section contains the following procedures:

w View the transmit band or bands spectrum.

n View the receive band or bands spectrum.

n Use the combiner tuning function to adjust  the outputs of a group of transmitters.

n Measure the intermodulation spurious emissions.
,_, ,^__  ,*

These measurements are applicable for both analog and digital carriers. 10 ,~,m ‘&&‘+
a ,/!

and ,~~~~ ti, 13 are useful for measuring the in-band spurious emissions. Even,,,/ .
though ~~~~~:~~~~‘ __,_ ,_ and ~~~~T~,  Stx; E&ID do not measure the spurious emissions
automatically, they provide an excellent starting point for making spurious emission
measurements because most of the spectrum analyzer settings are set automatically.
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‘lb view the transmit band spectrum

1* If Systk is not displayed, press (MODE_)  #klk!  AN&L%ZNI%’  ‘Mo&$:  b.,,of I .

2. Press SJi&k .

3* Press M9NITf.k’  TX &AND .

4. Select the band that you want to view:

a. For the 800 MHz tuning plan press l&IDS ,R ’ ’ + A (selects bands A” and A), &k#%‘,&?,,

BAND El, or BAND W .

b. For the 1900 MHz tuning plan press BAND* ,b , ,&&#I% ‘$6, BAND C, I#N,D D , 3AI$ E , or

BAND F.

Refer to the description of MaNITOR  TX BAND, in Chapter 7 for a list of band frequencies.

Select all the bands by pressing FDLLB~ND,.

The personality will change the start and stop frequency of the spectrum analyzer so that
the selected transmit band is displayed. The reference level is set to the total power value
of TDTL  PNN SGL l&&J’,,  regardless of whether TOT1: P!& $3, NIEF is set to single (SGL)
or multiple (MULT) carriers.

5. Press Previous I&+% when you are done.

WNITCIN TX BAND displays the transmit band or bands that you select. Your band selection
is not changed by turning off the spectrum analyzer or pressing fJPRESETL).  If you change the
spectrum analyzer start and stop frequencies, the start and stop frequencies will be changed by
pressing (EIEE).  See Figure 2-20 for an example of viewing the A” and A bands.

4-
R E F  5 0 . 0  dBm #ATTEN 3 0  dE FULLBANO
P E A K
L O G

MONITOR TX BAND: ; : : : : :

%
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._._......_......................___..............................

I B A N D S
A” + A

. . . . . . . . . . . . . . . . . . . . . . . . . . .._..........................__.__............................

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B A N D  A ’

EXTfiT i.
3 0 . 0

. . . . . . f . . . . . . . . . . . . . . . . ...! .___.....  i . . . . . . ...! . . . . . . ...! . . . . . . ...! .._....  i . . . .._...
B A N D  B

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__...........................__......._..................
W A  SB
SC FC . . . . . . . . . . . . . . . . ...! . . . . . . . . . . . . . . . . . . . . f . . . . . . . i i . . . . . . ...! . . . i . . . . . . . . .

C O R R
BAND 6’

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

P r e v i o u s
M e n u

S T A R T  8 6 8 . 8 0  M H z S T O P  8 8 0 . 2 0  M H z
#RES  BW 3 0  kHz tUBW 3 0  kHz #SWP 3 0 0  msec R T

Figure 2-20. Viewing Bands A” and A of the 800 MHz tuning plan
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REF 50.0 dBm #AT 40 dB
PEAK - MONITOR TX BAND:  : : : : : :
LOG

;;/
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

; ; ; i ; ; f [ ;

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Bf+NO  C

System
Menu

More
1 oc 2

START 1.935995 GHz STOP 1.939106 GHz
WRES BW 300 kHz t'JBW 300 kHz lSWP 300 P~BC RT

Figure 2-21. Viewing Bands A” and A of the 1900 MHz tuning plan

FULLBAND

BAND A

BhND B
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To view the receive band spectrum
1.

2 .

3 .

4 .

If N~N~T~~  NN BAN@ is not displayed, press m NANC  4NAL~ Nore  -E, of 2;*

Press HDNITOR RX BAND.

*Select the band that you want to view:

a. For the 800 MHz tuning plan press NAND5 A8 ’ + fb (selects bands A” and A), NANI3  @,,
BAND  B , or BAN&  a,$‘.

b* For the 1900 MHz tuning plan press BAND A, BAND N , BAND  C , BAND D , BANI$"E,  or

BAND F.

Refer to the description of MClN~ToR  TX BAND in Chapter 7 for a list of band frequencies.

Select all the bands by pressing FULLBAND.

The personality will change the start and stop frequency of the spectrum analyzer so that
the selected receive band is displayed.

Press Prcavlousr  Menu when you are done.

MfiNXTOR  Rx BAND displays the receive band or bands that you select. Your band selection
is not changed by turning off the spectrum analyzer or pressing @ZZQ. If you change the
spectrum analyzer start and stop frequencies, the start and stop frequencies will be changed by
pressing @KEEJ.  Because NONTTOR RX .BAI#D assumes that there are no active carriers that

are incident to the spectrum analyzer input, NDNITOR  Rx BAND sets the reference level to
-20 dBm, and the input attenuation to 10 dB. See Figure 2-22 for an example of viewing the
A” and A bands.

R E F  - 2 0 . 0  dBm #ATTEN 1 0  dB
P E A K
L O B

MONITOR RX BAND: : : : : : :

ii/
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..__._.................................

FULLBAND

B A N D S
A” + A

. . .._._.._......................................................................................... B A N D  A ’

EXTfiT : : : : : :

3 0  .efB A N D  B
. . . . . . . . . . .._..._..................................................................................

W*SB ; ; f ; f ! ; f f
S C  F CCORR  . . . . . .._.j  . . . . . . . . . . . . . . . . . . . . __.......  j . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..i B A N D 8’

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

S T A R T  8 2 3 . 8 0  M H z
#RES  BW 3 0  kHz

Previous
M e n u

S T O P  8 3 5 . 2 0  M H z
#‘JBW 3 0  kHz #SWP 1 . 0 0 set R T

Figure 2-22. Viewing Bands A” and A of the 800 MHz tuning plan
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. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

BAND iI

BAND B

BAND C

System
Menu

STFlRT 1.84971 bHz STOP 1.86531 GHz
WRES BW 300 kHz #'JBW 300 kHr #SWP 1.00 set

Figure 2-23. Viewing Band A of the 1900 MHZ tuning plan
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To use combiner tuning

l- If Bar& is not displayed, press C-1 NADC ‘ANALyzEIl  Noye ~1, of 2 S$&q:.

2- Press Sand.

3. Select the transmit band that you want to view:

a. For the 800 MHz tuning plan press BANDS A f * + 4% (selects bands A” and A), BAND-  A’ ,_ ^‘i :;
BAND B , or &AND@&~,,~.

be For the 1900 MHz tuning plan press BAND A , BAND:‘&, BAND C , BAND d, BANWE , or

BAND F.

4.

5.

6.

Press PleviourP ,Elrenu  .

For best accuracy on digital transmitters, turn off the transmitter modulation.

Press ~~~~~R  TUNING.  The personality will change the start and stop frequency of the
spectrum analyzer so that the selected transmit band is displayed. A horizontal marker line
will be placed on the peak of the carrier with the highest amplitude, and another horizontal
marker line will be placed on the peak of the carrier with the lowest amplitude. The
numerical values of the maximum marker line and the difference between the two marker
lines are also displayed.

7. If necessary, you can adjust the spectrum analyzer settings. You can adjust the reference
level with REF LVL , the amplitude scale with SCALE LOG , the start frequency with

START FREQ , and the stop frequency with STOP FREQ . lb use one of these functions, press
the softkey for the function, then use the step keys or knob to adjust the setting of the
selected function.

8. Adjust the output from the transmitters. As you adjust the output from the transmitters
so that the amplitude of the signals are equal, the distance between the upper and lower
marker lines will decrease. The number representing the difference between the maximum
and minimum marker lines (A Pwr) will also decrease.

9. Press Pf&&ous Menu when you are done.

CQNBINER  TUNPN@  allows you to view the combined output spectrum of a group of base
station transmitters and adjust the output power of each transmitter. Your band selection is not
changed by turning off the spectrum analyzer or pressing (pm). If you change the spectrum
analyzer start and stop frequencies, the start and stop frequencies will be changed by pressing
pEE?-).
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‘-’ --.--2 . 0 4  de :.........:
: : : : ::

STflRT 864.33 llnz
#RES SU 100 kHr 30 kUz

PP.“~~~:.; . . . . . . . . . . . . . . . . . . . . ]

STOP  876.73  nn*
#SUP  308 m*.o RT

Figure 2-24. Combiner Tuning Results

Item Description

1 Graphically indicates the carrier with the highest amplitude.
2 Graphically indicates the carrier with the lowest amplitude.
3 The difference between the highest and lowest amplitude carriers.
4 The carrier with the highest amplitude.
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To measure the intermodulation spurious emissions
1. Intermodulation spurious emissions measurement is meant to measure the intermodulation

products caused by two carriers. You should ensure that there are two carriers of equal
amplitude, spaced at least 600 kHz apart. Connect the equipment as shown in Figure 2-25.
(See Figure 2-26 for an example of the spectrum analyzer display of two carriers.)

T R A N S M I T T E R S SPECTRUM ANALYZER

OUTPUT
I

PZ215A

Figure 2-25.
Equipment Setup for the Intermodulation Spurious Emissions Measurement

&
R E F  5 0 . 0  dBm #FITTEN  3 0  dB
P E A K MONITOR TX BAND: : : : :
L O G

ii/ :, , :

S T A R T  8 6 8 . 8 0  M H z S T O P  8 8 0 . 2 0  M H z
#RES  B W  3 0  kHz #UBW 3 0  kHz tSWP  3 0 0  msec

INTERMOD
S P U R I O U S

M a i n
M e n u

R T

Figure 2-26. Screen Display of the Two Carriers

2. If Spurious* is not displayed, press m ~~:,~4L~~ More  i of 2.

3. Press S,usiu~ ~~~U~  SP%lRIOUS  . The personality will measure the intermodulation
products, and then display the result. The final trace display will be of the carriers and their
intermodulation products. The delta marker will be placed on the intermodulation product
with the highest amplitude.

4. If you want to repeat the measurement, press REPEAT FaEAS .

5. If you want the analyzer to sweep, press TRACE ACT YEW so that ACT is underlined. If you
want to view the trace, press TRACE ACT VU% so that VIEW is underlined. In the view
mode, the trace data is not updated, and a delta marker is placed on the carrier with the
highest amplitude.
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6. If you want to change the position of the marker, press and use the large
knob on the spectrum analyzer front panel to move the If you want the marker to
be placed on the highest displayed signal peak, press 8WEER  $%AI .

7. Press
measurement.

when you are done with the intermodulation spurious emissions

fmtlD 3P?BXQus  searches for carriers, determines their spacing, and then adjusts the
reference level and input attenuation based on the highest measured carrier level and the
number of carriers. Once the carriers have been located, the personality measures the
amplitude levels of the third-order intermodulation products, places the delta marker on the
product with  the highest amplitude, and then displays the result.

See Figure 2-27 for an example of measuring intermodulation spurious emissions.

& NKP.  a 617 k”7. -
REF 3 3 . 7  dam NATTEH a0 da 0 - 6 7 . 6 5  da REPEhT

*HTERllOO”LAT~Ot4  :
SPURIOUSIPnsS .n I A

: : : : IIEAS

High.st  produo
.-- - -..

B

: : Pt-.“iO”S
ll.nu

STIIR,  8 6 7 . 8 4 7  PiHI STOP 872.991 llnz
URES  BW 80 kHz avaw a kHz ISWP 6 . 0 8  S.C RT

Figure 2-27. Measuring Intermodulation Spurious emissions

Item Description

1 The power level of the intermodulation product with the highest amplitude level.
2 The specified test limit for the intermodulation spurious emissions.
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3
Making a Measurement on a Mobile Station

This chapter demonstrates how to make measurements on a mobile station with the NADC
measurements personality. This chapter contains procedures for performing the following
measurements:

w Configuring the personality for your test setup.

w Measuring the carrier power, the carrier off power, the power steps, the occupied bandwidth,
and monitoring the transmit channel.

w Measuring the time domain characteristics of a TDMA burst.

w Measuring the adjacent channel power and channel power.

n Monitoring the NADC frequency bands

If you have Option 151 and 160 you can also:

w Configure the personality for measurements using the digital demodulation capability.

n Measure the RMS error vector magnitude (EVM), RMS magnitude error, RMS phase error,
peak EVM, carrier frequency error, amplitude droop, and I-Q origin offset.

w Display the transmitted I-Q pattern graph or 8 point constellation graph.

n Display the transmitted demodulated bit sequence and highlight a selected portion of that
sequence.

Note Before you begin any of the measurements in this chapter, you need to do the
following:

1. Load the HP 85718B  NADC measurements personality into the spectrum
analyzer and perform the spectrum analyzer self-calibration routines as
described in “Preparing to Make a Measurement” in Chapter 1.

2. Perform the procedures in the following section, “Configuring  the
Personality for Your Test Setup.”

A trigger signal is required for the adjacent channel power measurements and the power versus
time measurements. See “Step 3. Make the cable connections for triggering” in Chapter 1 for
more information.
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Configuring the Personality for Your ‘I&t Setup
Before you can begin to make a measurement, you must configure the personality according
to the test setup that you are using. To configure the personality, you use the functions that
are in the &cm-fig and PI&&CL  Ch&rmel.  menus. This section contains information about
selecting the amount of external attenuation to use, and the procedures for configuring the
personality for your test setup.

‘lb select the optimum external attenuation value
The amount of external attenuation that you select affects the accuracy and dynamic range of
the test measurement.

Caution You must provide sufficient external attenuation so that the actual power at the
spectrum analyzer input is less than the spectrum analyzer absolute maximum
input power of + 30 dBm (1 watt). Hewlett-Packard recommends that you
use enough external attenuation so that there is a “margin” of at least 3 dB
attenuation, based on the highest possible input power.

For Option 050
n For specified amplitude accuracy with Option 050, use enough external attenuation so that

the spectrum analyzer input attenuation is within the 10 to 40 dB range.

n For best amplitude accuracy with Option 050, use enough external attenuation so that the
spectrum analyzer input attenuation is within the 10 to 30 dB range.

For the carrier off measurement, power versus time measurements, or spurious
emissions measurement with no carrier present
n For the best sensitivity, select the lowest possible value of external attenuation without

exceeding the spectrum analyzer maximum input power.

For spurious emissions measurements with a carrier present
For the best sensitivity for spurious emissions measurements with a carrier present, select the
external attenuation to minimize the total attenuation. The total attenuation is the sum of the
external attenuation and the spectrum analyzer input attenuation. The spectrum analyzer
input attenuation is set automatically, in 10 dB increments. By choosing the proper amount of
external attenuation, the input attenuation can be set one 10 dB step lower, thus reducing total
attenuation.

n For the best sensitivity for in-band and out-of-band spurious emissions, set the external
attenuation at or slightly greater than the value given by the following equation:

external attenuation (dB) = mean carrier power (dBm)  - input attenuation (dJ3)  + 13 dB

Where the input attenuation is 10, 20, 30, or 40 dB.
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To confIgure  the personality

l. If &&& is not displayed, you need to access the main menu of the NADC measurements

personality by pressing m &!&& A~~~,.

3- If necessary, press ’ $‘:I& ?%l so that MS is underlined. Selecting MS selects a
mobile station as the device to be tested.

Caution You must provide sufficient external attenuation so that the actual power at the
spectrum analyzer input is less than the spectrum analyzer absolute maximum
input power of +30 dBm (1 watt). Hewlett-Packard recommends that you
use enough external attenuation so that there is a “margin” of at least 3 dB
attenuation, based on the highest possible input power.

4. Because you need to use an external piece of equipment (for example, an attenuator, test
fixture, or directional coupler) to connect the transmitter’s output to the spectrum analyzer
input, you need to enter the attenuation of that equipment into the EXT ATTEN function.
For overall optimum performance, use the following values for external attenuation:

Mobile Station External
Power Attenuation

+30 dBm (1 W) to +38 dBm (6 W) 13 dB
Up to +30dBm(l  W) 15 dB

Note For the best absolute amplitude accuracy, the entered value for the external
attenuation must be equal to the actual total external attenuation of the
attenuators, couplers, and cables that are connected between the transmitter
output and the spectrum analyzer input.

‘RI determine the overall system absolute amplitude accuracy, add the accuracy
of the total external attenuation to the accuracy for the measurement of the
personality. See “Specifications and Characteristics” in Chapter 9 for the
amplitude accuracy of each measurement.

To enter the attenuation, press EJtT  ATT@ , use the data keys to enter the attenuation of
the external equipment, then press (ZJ or Cm].

5. The mobile station is normally tested in a burst mode, so you should ensure that BURST is
underlined in ,~~,~,~.  If necessary, press RUI&T  CC&l’ so that BURST is underlined.

If you want to test the mobile station in a continuous carrier mode, press ,~~~,‘~~’ so
that CONT is underlined.

6. Press T~~~~~‘,~~~~~  to configure the measurement trigger.

7. Select a measurement trigger source. Press TFKIG SlK%$~’ to underline DD to trigger
Power vs Time, and ACP measurements using the Option 151/160  digital demodulator
frame trigger. If your input signal has transmitted synchronization words, the digital
demodulator frame trigger will autom align the measurement interval with the
timeslot  designated by the TIMESLOT softkey in the physical channel menu.
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Note To use the Option 1511160 frame trigger as a trigger source for Power vs Time
and ACP measurements, you must connect a cable from the rear panel FRAME
TRIG OUTPUT connector to the GATE TRIGGER INPUT connector.

Set Tl$J&%%C  &$,I$XT to EXT to trigger Power vs Time and ACP measurements using an
external trigger to the GATE TRIGGER INPUT connector. An external trigger signal can be
a TTL signal from a mobile station. If a TTL trigger signal is not available from the mobile
station, a convenient way to obtain one is to use the HP 85902A Burst Carrier Trigger.

See “Step 3. Make the cable connections for external triggering” in Chapter 1 for more
information.

8. If the frame structure for the transmission is for a full-rate codec, you should ensure
%%ti is set to 20 ms. If necessary, press PERIOD 4~s201ms  so that
. If the frame structure is for a half-rate codec, you should press

PERIOD 4Omns2oSns  so that 40 ms is underlined.

Note The above settings assume that the trigger period is the same as the RF burst
period. If the external trigger period is 40ms,  but the RF burst period is 20ms,
set @#. 4Qr&%r& so that 40ms  is underlined. In this case you must

temporarily set PEI#~UD to 20ms for correct carrier off power
measurements.

9. Select the trigger polarity for the trigger signal (the trigger signal is the TTL trigger
signal that is connected to the GATE TRIGGER INPUT connector on the rear panel of the
spectrum analyzer). If you want the spectrum analyzer to trigger on the positive edge
of the trigger signal, ensure that POS is underlined in TRIO.  POL NE0 I?@§;. If necessary,
press T&X$  pl& #I@’ %%” so that POS is underlined. If you want the spectrum analyzer to

trigger on the negative edge of the trigger signal, press TfUG :P$JL  ~~~~~~~  so that NEG is
underlined.

When TRZG”S&Z’  I%B %XT is set to DD, %‘RJ.G POL PUS’ l&$6  is automatically set to POS.

10. Enter the trigger delay time value. If you selected positive edge triggering, this is the
time from the positive edge of the trigger pulse to the start of point 0 (see Figure 3-2).
If you selected negative edge triggering, this is the time from the negative edge of the
trigger pulse to the start of point 0 (see Figure 3-2). To enter the trigger delay time,
press TRIG DELAY , enter the trigger delay time by using the data keys, then press a
units key (@, @, or @). When TRIG  SRC DD EZT  is set to DD, use a value of 0. If

TRIG SAC I3R EXT is set to EXT, a positive value of trigger delay is usually required.

If you do not know the trigger delay time of your test setup, you can use P qs ‘T, ‘BURST
to adjust the trigger delay time. You should complete the rest of the procedures in this
section and then see “To measure the burst” (located later in this chapter).

11. Select a trigger for power measurements (carrier power, carrier off power, carrier
power steps). If you want to trigger power measurements on the video envelope, set
Pl#R TRIG EXT VID to VID. If triggering power measurements from a trigger signal, set
BWR  TRIG EIIT~~%I@;  to EXT. VID is the default setting.

12* Press Previous Menu.

13- Press More  i of 2‘.
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14. Many of the NADC measurements display either “PASS” or “FAIL” to indicate if the
test passed the test limits. If you want a pass/fail message to be displayed, press,~,, f
PASSFAIL  -qE Q!!? so that ON is underlined. (The test limits can be changed; see “‘Ib
change the value of limit variables” in Chapter 5 for more information.)

15. Because a mobile station has only a single carrier present, ensure that SGL is underlined
for the TOTL PWR SGL MULT function. If necessary, press TtlT$,  -.;a #l%&T  so that
SGL is underlined. Multiple is used only for special cases when several carriers are present
at the spectrum analyzer input.

to return to the main menu.

Pressing Co&ig accesses the configuration softkeys. Because the NADC measurements
personality uses the setting of the configuration softkeys when performing the measurements,
you need to set the configuration softkeys whenever you initially test a transmitter or change
your test equipment. The settings for the configuration softkeys are retained until you change
them or press DvAllLT  ‘C@@X& twice. Pressing @KEY) or turning the spectrum analyzer off
does not change the settings of the configuration softkeys. Figure 3-l shows the configuration
menu and annotation.

1P

Figure 3-1. The Configuration Menu

Item Description

1 Indicates the spectrum analyzer is using the NADC measurements personality (also referred to as the
NADC mode).

2 The trigger delay time.
3 The current value for external attenuation.
4 The timeslot  number.
5 The current channel number.
6 The selected transmission source (base station or mobile station).
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Figure 3-2 shows the relationship between the trigger signal and the trigger delay time when
TRIG SRC DD EXT is set to EXT.

Figure 3-2. Timing Diagram

Db737a

Item Description

1 Indicates point 0 (the start of symbol 1).

2 The external trigger signal.
3 The trigger delay time if ‘fIkIG PGL  PDS k#EG is set to NEG.

4 The trigger delay time if TRIG POT. POS BlEcI  is set to POS.
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lb select a channel tuning plan to test

l. If &W&g  is not displayed, you need to access the main menu of the NADC measurements

personality by pressing lmodeJ  $&C ~~~~~~.

2- Press Coafig.

4. Select the channel tuning plan to test
a, ~p&$$p~

#L&0 Ml&’ follows EIA/TIA  IS-54  Standard in the 800 MHz band._e,__L

b. isq#s
808 follows EIA/TIA IS-136  Standard in the 800 MHz band.

c. @j&g*  i -
-tq,, k& follows EIA/TIA  IS-136  Standard in the 1900 MHz band.

5- Press
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‘lb select a channel to test

Caution Ensure that the signal that is input to the spectrum analyzer is less than
+ 30 dBm  (1 watt).

1. Connect the RF signal from the transmitter to the spectrum analyzer input

2. If Physical channel 4 is not displayed, you need to access the main menu of the NADC
measurements personality by pressing (Gi5Zj ~~~~;,~~ALY~~~.

3* Press Physic& “&&r&l . (You can also press (GKjKKZ].  When the spectrum analyzer is

in the NADC mode, C-J accesses the Physica&,,  $$a&&%  softkeys.)

4. Select the channel to test.

n If you know the channel number, press CHANNEL HWHRER  , enter the channel number using
the data keys, then press @Ki?J

n If you want the, spectrum analyzer to find and select the channel with the highest signal
level, press &%l ClIANljl%,  .

n If you know the frequency of the channel, or want to define a channel number for a
channel that has a unique frequency, press CHAN X 6Z”R PllEQ  , enter the frequency, then
press LMHz_).  The channel number will be set to “X” and the frequency will be set to the
entered value. MAN X’CTR  FREQ allows you to set the channel frequency anywhere
within the spectrum analyzer frequency range.

5. If the trigger signal is from a TTL signal from a mobile station or a burst carrier
trigger connected to a mobile station RF output: Set the timeslot  number to 1 by pressing
TLMESLQT  .JIl.@B,m,  entering in a “ 1” using the data keys, and then pressing [ENTER).

fl the trigger signal is from the base station, base station simulatol; or 0ption  151/160
digital demodulatorframe  trigger output: Enter the number of the timeslot  that you want
to examine by pressing TINESLOT  HlJMBER , entering the number of the timeslot  with the
data keys, and then pressing CENTER].  If you do not enter a timeslot  number, the timeslot
number defaults to 1.

6. Press Rain Menu.
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The functions accessed by ~~~~~~~~~~~’  allow you to select the channel that you want
tested. Notice that the channel number (CHAN 1) and timeslot  number (TN 1) are displayed on
the left side of the spectrum analyzer display.

J-P
R E F  1 0 . 0  dBm AT 20 d9
PEAK
LOG

iit

1
TN 1
EXTAT

0.0

WA SE
SC FC

CORR

DELAY
0

CENTE
I

MONITOR TX CHhN: :

CHhNNEL NUMBER

825.0300 MHz SPAN 500.0 kHz
ES BW 10 kHz I'JBW 10 kHz #SWP 1.00 set

Figure 3-3. Selecting a Channel

AUTO
CHANNEL

CHAN X
CTR FREQ

CENTER
FREQ

TIMESLOT
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Main
Menu
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To conflgure a digital demodulator-based test
(For systems with Option 151 and 160)
Before making a digital demodulator-based measurement (modulation accuracy, I-Q diagram,
or demodulated data bits), you must configure the digital demodulator according to the test
setup being used. After using the functions in the Config and Ptiyr%ical  ChanrW menus
to complete the main personality setup, use the l&a@&  &x&$ig’  menu functions to configure
the digital demodulator. This section contains the procedures for configuring the digital
demodulator.

Note Digital demodulator measurements are specified with only one carrier incident
to the analyzer.

The digital demodulator setup includes:

n Turning measurement error messages on or off.

n Configuring digital demodulation resolution bandwidth.

n Defining the timeslot  to be measured.

n Selecting frame, free run, or external triggering mode for the

measurement.

n Configuring the frame trigger.

1. If the digital demodulator main menu is not displayed, press (j? NALK  ‘&%LYEEE

lime .1 c$ 2 @@ial.  &mod.

2. Press Der&od  ConSi@  to access the demodulation configuration menu.

3* Press TTMESLDT  EUi4EEE  , enter the correct timeslot  number using the data keys, then press
(ENTER).  This enters the time slot number of the timeslot  you want to measure. The default
value is timeslot  1. This function is identical to the TLMEZXOT  ~~~ in the physical
channel menu. If the desired number was previously entered, it does not need to be entered
here.

Note TdLOT EUEEEE  is relevant for digital demodulator-based measurements
only when the frame trigger is selected (see step 7.b below). The value of
TXi&&,l$T WuEfBER  is used by the frame trigger to automatically position the
measurement at the timeslot  of interest. Free run and external trigger do not
use TIMESLO”T  EWMEER  for digital demodulator-based measurements.

4. Press El& l4SG ON OFF until ON is underlined. The EF@ Kj# W’bFF’  softkey enables all
automatic error messages related to digital demodulator measurements, including triggering
errors. See Chapter 6, “If You Have a Problem” for an explanation of the error states. If you
want to make a measurement without being interrupted or stopped by error messages, press
EEE MS0 OE OFF to suppress all error messages. Note that making a measurement with an
incorrect setup and with error messages off can yield incorrect measurement results. The
default for ERR MSG ON OFF is ON.

5* Press DEt(lf?D RESEW to set resolution bandwidth used in digital demodulation. Three
available values are 300 kHz, 1 MHz, and 3 MHz. The default for ~~ :EESBE  is 1 MHz.
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6. Press &
to access the digital demodulator trigger menu,

7. Press &$, mIo &, oo,~.& F q&g or ~~,~fo I?,>,’ ‘: ”
~ to select the digital

demodulator trigger mode you want. FRAME trigger is the default trigger mode.

The digital demodulator trigger should be configured according to the characteristics
of the NADC signal. If the signal contains any of the six possible 2%bit  NADC timeslot
synchronization words, the frame trigger is the best choice.

For a continuous signal without a sync word, any of the triggers can be selected; however,
free run trigger and external trigger will permit the measurement to run more quickly than
frame trigger. Frame trigger will cause the digital demodulator to search for a sync word
that is missing, forcing the measurement to halt. Free run trigger, or external trigger do not
search for the sync word.

External trigger requires you to supply a trigger signal to the rear panel EXT TRIG INPUT,
positioned such that the digital demodulator measurement interval is set to the desired time.

If free run or external trigger has been selected, skip the following step.

8. If ~~~,~~~‘~~’  is selected, press Frtlls@r  Conffg  to configure the frame trigger.

a. Press WRp  $Y?#C  ON f&R until ON is underlined. The WII$ $#I&?  t% We softkey enables

and disables the frame trigger sync word search. Selecting DD TRIG F&i?# automatically

sets the WI& SYIK WI& Q#‘F  softkey to ON. Selecting free run or external trigger will set
WRD SY$@ @N, QFF to the OFF position. If you want to use the frame trigger without

including automatic synchronization to a sync word, press WRQ  SYIK ,WN ,QI”H  until OFF

is underlined. The default for WRI3 SYlK ON OFF is ON.

b* Press TB#ESL~  SIKH I$I$$ until NUM is underlined. If NUM is underlined, frame trigger
acquisition causes the digital demodulator to synchronize only with the timeslot  defined

The input signal must contain the 28 bit NADC synchronization
word for that timeslot. Only one of the six possible sync sequences is correlated with the
demodulated bits. An exact bit match terminates the acquisition. If an exact bit match
with the timeslot  sync sequence defined by TlMESLDT  WWi4BKR  is not found, the best bit
match is used to synchronize the frame trigger. Frame trigger acquisition is successful if
the best sync word match can be properly positioned in the data record. The default for
dE&klT  SRCN NSM  is NUM.

If SRCH is underlined, frame trigger acquisition causes the digital demodulator to search
for an exact bit match with each of the six possible 28 bit NADC sync words, starting
with sync word 1. The search successively correlates each of the six possible sync
words with the demodulated bits. The first exact match found terminates the search,
synchronizing the frame trigger to the first exact match. If no exact match is found for
any of the six possible sync words, the sync word yielding the smallest number of bit
errors is used to synchronize the frame trigger. Frame trigger acquisition is successful if
the best sync word match can be properly positioned in the data record.

The sync word number that the frame trigger is synchronized to is reported on each
measurement screen, and on the status screen. The number of bit errors for this sync
word is shown on the status screen.

c. Press FT KBR ON OFF until ON is underlined to enable the frame trigger error messages.

The FT EBB I&& OFF softkey enables the error messages associated with the process of
acquiring the frame trigger. See Chapter 6, “If You Have a Problem” for a description
of the frame trigger error states. If you want to make a measurement without being
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, ,,
interrupted or stopped by frame trigger acquisition errors, press FT jJ@ 08: I#?#,, until

_,
OFF is underlined. The default for ~$J@.R  024 al@‘<;  is ON.

Note Frame trigger error messages will not be displayed unless the I&B ‘%&$  OR!’ DFr
softkey in the lBw&““&afig menu is also set to ON.

9. Press Dcwaod  ai& to return to the digital demodulator main menu.
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Measuring Power
lb make a power measurement, you use the functions that are accessed by pressing Pod;&;.
This section contains the procedures for performing the following measurements:

w Measure the carrier power.

n Measure the carrier off power.

n View the “power steps” of a carrier.

n Measure the occupied bandwidth.

n Monitor the transmit channel.

The power measurements make measurements for both digital and analog carriers according
to the EIA/TIA standards documents The power measurements routines were specifically
designed for measurements on n/4 DQPSK burst carriers, but these measurements are also
applicable to FM analog carriers by selecting continuous carrier (CONT) with iYJf&%  %lti.
Note that test equipment designed for analog carriers would not give correct results for burst
digital carriers.

Once a power measurement has been completed, the softkeys change to the
“post-measurement” softkeys.  The post-measurement softkeys allow you to repeat the
previous measurement or change various testing parameters. For more information about the
post-measurement softkeys, see “The Post-Measurement Menu” in Chapter 8.
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‘lb measure the carrier power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” in this chapter for more information.

2. If external triggering is used (PUR TRIG l?kkiV%7 is set to EXT) and the mobile station
is being tested in burst mode, ensure that the timeslot  number (TIRESLOT RtJMRER  )
corresponds to the timeslot  number of the burst signal. (See the description for
PWR TRIG  EXT VID in Chapter 8 for more information about external triggering.) Video
triggering is normally used for this measurement, and the timeslot  number selection has no
effect.

3. If CARRIER POWER is not displayed, press Power . (If Po~or  is not displayed, press m

4. Press CARRfER  POWER. The personality will measure the mean carrier power during the
burst and then display the results.

5. Press PreavioW Renu if you are done with the carrier power measurement, or use one of
the post-measurement functions.

CARRTRR  POIER automatically sets the reference level and input attenuation based upon

the measured power level of the carrier. CARMJ&  PfHRR then measures the true mean
carrier power over several sweeps, and displays the results. To measure the true mean carrier
power for a burst carrier, the personality measures the mean power of the transmitter carrier
envelope during a burst transmission (when the carrier is “on”). To measure the true mean
carrier power, the personality measures the time waveform of the envelope, converts the
trace data from dB to power units, and then averages the power trace data. The results
of the mean carrier power are shown in dBm and in watts. Because the power levels of
stations vary, a pass/fail message is not displayed for the carrier power measurement, even if
PASSFAIL  ON OFF is set to ON, unless you specify the upper and lower limits for the carrier
power. The limits can be entered remotely; see “To change the value of limit variables”
in Chapter 5 for more information. See Figure 3-4 for an example of the carrier power
measurement.

47
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Figure 3-4. Carrier Power Measurement
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lb measure the carrier off power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” in earlier in this chapter for more information.

2. If external triggering is used (Pl& ~~~,~~  VZl$  is set to EXT) and the mobile station
is being tested in burst mode, ensure that the timeslot  number (~I@$$,,0T &lHBl@)
corresponds to the timeslot  number of the burst signal. (See the description’ for
@I$ YTIkW:  f&T,.VX& in Chapter 8 for more information about external triggering.) Normally,
video triggering is used for this measurement, and the timeslot  number selection has no
effect.

is not displayed, press Pow~‘.  (If PO@= is not displayed, press

to access I%wq .)

results.
PWR . The personality will make the measurement and display the

5. Press PkqrSl;ras  !I&&, if you are done with the carrier off power measurement, or use one
of the post-measurement functions.

QUWi@ WV ,pW, measures the mean and peak carrier power when the carrier is off. (The

carrier is off between burst transmissions.) GAlWE%,~FP .J%R sets the reference level to
-30 dBm and the input attenuation to 10 dB. (This causes the peak of the carrier waveform
to go above the reference level, so that the carrier off level can be measured.) The mean
power is measured by determining the mean power in the region between the points that
are + 10 dBc above the minimum carrier level. The peak power is measured by making the
measurement in the region that is 25 ps inside the + 10 dB points of the burst. The mean and
peak carrier off power is measured over several sweeps, and then the results are displayed.
If PASSVAIL  :@&WV is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits. See Figure 3-5 for an example of a carrier off
power measurement.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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Figure 3-5. Carrier Off Power Measurement
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To measure the power steps of a carrier
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” in this chapter for more information.

2. Perform the carrier power measurement with the transmitter set to the highest power
level to be measured. See “To measure the carrier power” for more information about the
carrier power measurement. You need to perform the carrier power measurement before
the power step measurement because the power step measurement adjusts the reference
level and input attenuator according to the mean power that was measured by the carrier
power measurement. The power step measurement adjusts the reference level and
attenuation so the mean power of the carrier is positioned 5 dB below the reference level.

3. If external triggering is used (PUR TM@ l$XT V1ir is set to EXT) and the mobile station

is being tested in burst mode, ensure that the timeslot  number (Tel
/,j&&$&)

corresponds to the timeslot  number of the burst signal. (See the description for
PW%  ‘fltlcZ  EXT VT& in Chapter 8 for more information about external triggering.) Video
triggering is normally used for this measurement, and the timeslot  number selection has no
effect. If Pa TRIQ, Exx, YqZ;  is set for external triggering, skip steps 4 and 7.

4. Turn off the transmitter.

5. If POm &l”&  is not displayed, press Povsr . (If Po&! is not displayed, press [MODE_)

WADC ’ A~~~~~  to access ‘y@w&  .)

6. Press Pl$?ER ‘STEP  . A message will appear; this message is a reminder that the power step
measurement is normally triggered by turning on the transmitter after it has been turned
Off.

7. Turn on the transmitter.

8. When the spectrum analyzer begins to sweep, you can increase or decrease the output
power of the carrier.

9. If a different sweep time is desired, you can change the sweep time by pressing (m),
entering in the sweep time with the data keys, and then pressing Isec]  (for seconds), or @
(for milliseconds). Then press (a] twice to return to the previous NADC menu, turn off
the transmitter, press REPEAT  MEAS  , and then turn on the transmitter.

10. You may want to use the spectrum analyzer marker functions to determine the amplitude
of each step. To place a marker on the highest level, press (PEAK SEARCH). If you want to_,
find the difference between the highest level and a lower level, press MAWEi% %$LTA  and
then use the large knob on the spectrum analyzer front panel to move the marker. Press
c-j (jj) to return to the post-measurement menu.

11. Press Previourrr  Menu  if you are done with the power step measurement, or use one of the
post-measurement functions.

The POWER STEP measurement takes one measurement sweep that lasts 8 seconds. During that
time, you can increase or decrease the output power of the carrier and view the results. See
Figure 3-6 for an example of the power step measurement.
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Figure 3-6. Power Step Measurement
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‘III measure the occupied bandwidth
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” earlier in this chapter for more information.

2. If OCmXED ~A~~ is not displayed, press Powecrr  . (If PO& is not displayed, press

m B@C ABALYEER  to access Paver .)

3. Press ~~~~~D  BAlW&d’.  The NADC measurements personality automatically sets the
reference level and input attenuation based upon the measured carrier, measures the
99 percent occupied power bandwidth and the approximate center frequency error of the
transmitted signal, and then displays the results. ( DCClIPIED BAB only approximates
the center frequency error; it does not provide an accurate measurement.)

4. Press Prantf&h Merm if you are done with the occupied bandwidth measurement, or use
one of the post-measurement functions.

WCVPIED BAWD , measures the bandwidth that contains 99 percent of the total transmitted
power. Markers are placed on the signal; 0.5 percent of the total power is below the lower
marker and 0.5 percent of the total power is above the upper marker. DC~~~B~~~
also indicates the approximate center frequency error by finding the difference between the
mid point between the upper and lower limit frequency values for the occupied bandwidth
and the center frequency of the spectrum analyzer (the assigned frequency for the channel
under test). If PASSFA?L  #I4 DFF  is set to ON, a message is displayed that indicates if the
measurement passed (PASS) or failed (FAIL) the test limits. See Figure 3-7 for an example of an
occupied bandwidth measurement.

AUTO
CHANNEL

CENTER 825.83888 !+“I
O R E S  BY 1.B If”1 #“BW 18 kHz

sPyu*p~  iL3BQ  LHZ
. O@C L

Figure 3-7. Occupied Bandwidth Measurement

Item Description

1 Indicates whether the occupied bandwidth measurement passed or failed the test limit.
2 The bandwidth that 99 percent of the total transmitted power occupies.
3 The approximate center frequency error.
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To monitor the transmit channel
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” earlier in this chapter for more information.

not displayed, press POWW  . (If poae~ is not displayed, press
to access J%rer .)

3- Press ~~~~~~~T~  CII&B:.  The personality will change the center frequency and span of the
spectrum analyzer so that the selected channel is displayed.

4. Press HMn.  l&u. when you are done.

isplays the RF spectrum of the transmit channel that you select. See
ample of viewing channel 1. For burst carriers, the sweep time is faster

than 1 trace element per burst period, which causes “gaps” in the spectrum.
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Figure 3-8. Viewing Channel 1
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Measuring the Time Domain Characteristics of a TDMA Burst
The power versus time measurements analyze the amplitude profile and timing of the burst
of a mobile station transmission. The personality uses the setting of TZ j to
determine which burst period to examine. This section contains the following procedures:

n Set up a power versus time measurement.

n View a frame.

n Measure the burst.

w Measure the rising or falling edge of a burst.

Note A trigger signal is required for all the power versus time measurements. If you
have trouble performing any of the power versus time ,measur~“~,~,~ts,~,.yqu,
should ensure that the selection for TRIG  SIJC DD ‘&Xl?’
TRIG ,PDL BE@ PBS and TIW DEL&y are correct and that a TTL trigger signal
is connected to the GATE TRIGGER INPUT on the analyzer rear-panel. For
more information, see Step 3 in Chapter 1, and “To configure the personality”
earlier in this chapter.
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To set up a power versus time measurement
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “lb

configure the personality” earlier in this chapter for more information.

1s not displayed, press Cm) I&$Y

to access the power versus time setup functions.

4. If you want to select the number of sweeps the spectrum analyzer measures, press
%UHBIi#%  %lEEFS  , enter the number of measurement sweeps (each sweep measures a burst)
to be measured with the data keys, and then press [ENTER).  (If you do not specify the
number of sweeps, a default of five sweeps is used.) Increasing the number of sweeps will,. \
result in better averaging if ASP ~~~‘&%YS is set to AVG (average), and measures more
bursts if ‘~~~ A~~~~~~;~  is set to PKS (peaks).

5. If you want to obtain a trace that is an average of the trace data over the number of
sweeps, press l#EMW ‘&& #I&: until AVG is underlined. If you want to obtain a trace
containing the maximum trace peaks and a trace containing the minimum trace peaks
(over the number of sweeps), press #@H$%E  AVG PKS’ until PKS is underlined. Averaging

( ~S~“,,A~~, #Ifs is set to AVG) applies only if the number of sweeps is set to more than
1. The default for this function is average (AVG).

110 dB.

he power versus time measurements to display an amplitude range of 110 dB,
%iQ so that 110 is underlined. Or, if you want an amplitude range of

:,$!I$ 79 110 so that 70 is underlined. The default for this function is

7. A burst usually contains 162 symbols, but may contain 140. If the burst contains 162
symbols, press SYHEWES  $$&J,‘.,i$2  so that 162 is underlined. If the burst contains 140

symbols, press ~~~~~,;,~~  ,162 symbols so that 140 is underlined. The default for this
function is 162.

8. If using the digital demodulator frame trigger as the gate trigger source (TIW e’ E)D I%#’

set to DD), set ,j!‘T, AC@  DH. OFF‘ to ON. Setting ET ACQ OH’  OFF  to ON will force the
measurement to acquire the digital demodulator frame trigger before every Power vs Time
measurement. This positions the frame trigger 3 ms before the first symbol of the selected3 ,,
timeslot. Setting FT ,#CQ W!J OFF to OFF will allow a Power vs Time measurement without
a frame trigger acquisition. This will decrease measurement time, but may allow the frame
trigger to drift away from the desired timeslot, requiring compensation using %%X@” &L&F.

g- Press &e,@ou&r l&r&$  if you are done with the P vs T Setup functions.

$ $t@ T S&p. allows you to choose how the power versus time measurements will be
measured and displayed. F/ vi T Setup allows you to select the following:

n Either maximum and minimum peaks or averaged trace data.
n The number of sweeps.
w Either a 70 or a 110 dB amplitude range. If you select the 110 dB amplitude range, the

personality obtains a display range of 110 dB by combining measurements made at two
different reference level settings, and sets the amplitude scale to 15 dB/div.

n The number of symbols.
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n Frame trigger acquisition prior to measurements.

See Figure 3-9 for an example of the trace results of averaging 20 bursts. See Figure 3-10
for an example of the trace results of the maximum and minimum peaks of 20 bursts. After
the measurement has been completed, the number of sweeps used for the measurement is
displayed on the left side of the spectrum analyzer display.

EIA/TIA reference The Dower versus time measurements are based on IS-55 3.1.2.3, “Carrier
Switching Time. ”
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Figure 3-9. Measuring the Average of 20 Bursts
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Figure 3-10. Measuring the Maximum and Minimum Peaks of 20 Bursts
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To view the frame
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” earlier in this chapter for more information.

2. If F vla~  T - is not displayed, press &we=  vs
displayed, press m I4nM: WlI%IZR  to access Pow@ ,& T&W,.)

3. press p $*~~;*~z ‘;. If a trace is not displayed on the screen, the spectrum analyzer may
not be triggering correctly. See “lb configure the personality” in this chapter for more
information about setting the trigger time delay and trigger polarity.

4. If using an external trigger source (?7%: SRC DD 8&T’  set to EXT in Trigger Config
he edges of the bursts are not aligned with the lines for the timeslots, press

Use the large knob on the spectrum analyzer front panel to adjust the trigger
bursts are centered between the timeslot  lines. You need to adjust the trigger

delay because the actual trigger can occur at a different point in time than the point 0
reference point. (The point 0 reference point is the start of symbol 1 of the timeslot.)

If using the digital demodulator frame trigger as the gate trigger source (~~~:~~~~~~‘“~~

set to DD in Trigger Config  menu) and &T ,$~@Z~:014 ;QFP set to ON (in P vs T Setup menu),
trigger delay should be set to zero. The frame trigger accurately positions the burst with
respect to the limit lines by demodulated bit position, making trigger delay adjustment
unnecessary. If the mobile station is in test mode (not locked to the base station), the burst
may drift away from the limit line faster than the 1 bit/l5  minutes specified. In this case,
trigger delay may be adjusted to keep the burst within the limit lines.

5. Press Ptiaious  Menu’ if you are done with the P vs T FRAME measurement, or use one of
the post-measurement functions.

P vs ‘I” ~~ displays one time division multiple access (TDMA) frame. Because one TDMA

frame contains six timeslots, P- VB T FI&l@ is a convenient way to determine which timeslots
;̂

are off, and in which timeslots the bursts occur. The results from PI vet, T’ m can also help
you to check your test setup for problems. For more accurate measurements you should use
P vs ,T BW$T  , P v$ .T RlXt!R , or P 88 T FAI&Il!lC$  . See Figure 3-l 1 for an example of
viewing a frame.
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Figure 3-11. Viewing a Frame

HZI.C
Item Description

1 The burst signal.
2 Indicates the starting and ending points for timeslot  number 1.
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To measure the burst
1. Ensure that the timeslot  number corresponds to the timeslot  number of the burst signal. See

“To select a channel to test” earlier in this chapter for more information about selecting the
timeslot.

2. If P vs T %&ST, is not displayed, press P~w&~,w 3%~.  (If Pclr& v@ Tiarla  is not/* I ,
displayed, press [““ODE]  BtA#$  ‘~,~~~~~  to access &?e~,: ~7 ,T,im .)

3. Press d’&#T’ ‘@l$$ to display the transmission burst.

4. If using an external trigger source (T&K SW Etk) @ITi  set to EXT in Trigger Config  menu),

and the burst is not symmetrical with respect to the limit lines, press TlW6  O&&Y . Use the
large knob on the spectrum analyzer front panel to adjust the trigger delay until the burst
is symmetrical with respect to the limit lines. Or, if you know the actual trigger time delay,
you can enter the time delay by pressing T&G bELAP*,  entering the number with the data
keys, and then pressing the appropriate units key (@, ImJ, or ($J).

If using the digital demodulator frame trigger as the gate trigger source (%7&Z@.  SRC.,~ll,.l9I+‘J

set to DD in Trigger Conlig  menu) and FT.‘A&j  ‘@I@ Cl@, set to ON (in P vs T Setup menu),
trigger delay should be set to zero. The frame”trigger  accurately positions the burst with
respect to the limit lines by demodulated bit position, making trigger delay ac@stment
unnecessary. If the mobile station is in test mode (not locked to the base station), the burst
may drift away from the limit line faster than the 1 bit/l5  minutes specified. In this case,
trigger delay may be adjusted to keep the burst within the limit lines.

if you are done with the P vs T BURST measurement, or use one of
the post-measurement functions.

P”&“: l&%&W’  measures the burst width at -20 dB from the mean carrier power, and
checks that the burst is between the upper and lower limit lines. The primary purpose for,,
J$,w T BURST, is to help you to examine the modulation during the “on” part of a burst. If

P~FAIJ,,  ,lM fR?F, is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits.
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The results from P wb T &W&p  can help you check your test setup, but for more accurate

measurements of the burst transitions, you should use P v@~~;T  ~~SIWO or P ‘Vs; T F&,LLIW  .
See Figure 3-12 for an example of measuring a burst.

__, ,‘,

Item

1
2
3
4

Figure 3-12. Measure a BurstFigure 3-12. Measure a Burst

TRACE
ACTIVE

The mean value of the burst.
The burst signal.

Description

The selected display range (either 70 dB or 110 dB).
The width of the burst waveform. The burst width is measured -20 dB from the peak of the burst. The
pass/fail message indicates whether the burst width was within the burst width limits.
[ndicates whether the burst was below the upper limit lime.
[ndicates  whether the burst was above the lower limit line.
The lower limit line.
The position of point 0. Point 0 is the start of symbol 1.
The upper limit line. Because a portion of the upper limit line is specified at an absolute (dBm) level, the
lower horizontal edge of the upper limit line can vary depending on the reference level.
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Tb measure the rising or falling edge of a burst
1. Ensure that the timeslot  number corresponds to the timeslot  number of the burst signal. See

“To select a channel to test” earlier in this chapter for more information about selecting the
timeslot.

2. Press I%&& PS ‘%&B~J  . (If $%wez,  OS Time  is not displayed, press Cm) l&W ‘Al4ALYZER

to access P@*F +q T&m .)

3. Measure the rising or falling edge of a burst. lb measure the rising edge, press
P%&$l?,&Ll!l@.  ‘lb measure the falling edge, press P ~&~~~‘F&&fr/tO  . The personality
will measure the attack or release time, and then display the results. The waveform is also
compared against an upper and a lower limit line.

4. If using an external trigger source (T&4$ QRC l3r)“l!Z$’ set to EXT in Trigger Config  menu),

and the edge of the burst is not within the displayed limit lines, press ~~~~~~‘.  Use
the large knob on the spectrum analyzer front panel to adjust the trigger delay until the
waveform edge is centered between the lines.

If using the digital demodulator frame trigger as the gate trigger source (%%I@’ ~~,~~,~,~T~
set to DD in Trigger Config  menu) and FT A& $lY~~‘oP$  set to ON (in P vs T Setup menu),
trigger delay should be set to zero. The frame trigger accurately positions the burst with
respect to the limit lines by demodulated bit position, making trigger delay adjustment
unnecessary. If the mobile station is in test mode (not locked to the base station), the burst
may drift away from the limit line faster than the 1 bit/l5  minutes specified. In this case,
trigger delay may be adjusted to keep the burst within the limit lines.

5. Press F&risru~ J%nu  if you are done with the measurement, or use one of the
post-measurement functions.

If PA!&FAJk  @&#rlr,  is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits.
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P’& ‘T I&@&% measures the attack time and allows you view the rising edge of a burst. The
attack time is the time difference between the point 20 dB below the mean carrier level and
the closest -60 dBm point (the markers are positioned at the -20 dBc and -60 dBm points).
See Figure 3-13 for an example of measuring the rising edge of a burst.

l sNP 648 vrrc

Figure 3-13. Measuring the Rising Edge of a Burst

Item Description

1 The position of the mean power level for the burst.
2 The upper limit line. (The upper limit line indicates the boundary for the maximum rising edge for the

burst.)
3 The selected display range (either 70 dB or 110 dB).
4 The attack time. The attack time is the time it takes the rising edge of the burst to transition from

-60 dBm  to -20 dBc.
5 Indicates whether the burst was below the upper limit line. If the burst was below the upper limit line,

PASS ls displayed; otherwise, FAIL is displayed.
6 Indicates whether the burst was above the lower limit line. If the burst was above the lower limit line,

PASS is displayed; otherwise, FAIL is displayed.
7 The lower limit line. (The lower limit line indicates the boundary for the minimum rising edge for the

burst .)
8 The position of point  0. Point 0 is the start of symbol 1 for the burst.
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measures the release time and allows you view the falling edge of a burst.
The release time is the time difference between the point 20 dB below the mean carrier level
and the closest -60 dBm point (the markers are positioned at the -20 dBc and -60 dBm
points). See Figure 3-14 for an example of measuring the falling edge of a burst.

TRRCE
lCTI”C

PV.“iO”,
N.“”

RRES  BY 188 knz #SYP  618 ps.0  R

Figure 3-14. Measuring the Falling Edge of a Burst

Item Description

1 The position of the mean power level for the burst.
2 The upper limit line. (The upper limit line indicates the boundary for the maximum falling edge for the

burst.)
3 The selected display range (either 70 dB or 110 dB).
4 The release time. The release time is the time it takes the falling edge of the burst to transition from

-20 dBc  to -60 dBm.
6 Indicates whether the burst was above the lower limit  line. If the burst was above the lower limit  line,

PASS is displayed; otherwise, FAIL is displayed.
6 Indicates whether the burst was below the upper limit line. If the burst was below the upper limit line,

PASS is displayed; otherwise, FAIL is displayed.
7 The lower limit line. (The lower limit line indicates the boundary for the minimum rising  edge for the

burst .)

Making a Measurement on a Mobile Station 3-29



Measuring Adjacent Channel Power
To make an adjacent channel power (ACP) measurement, use the functions that are accessed by
pressing &%~ ~‘Ch&,n  Po&. This section contains the procedures for performing the following
measurements:

n Adjacent channel power.

n Channel power.

The ACP measurement uses the “time-gated spectrum analyzer integration” method for
measuring the power. The ACP measurement makes the measurement for digital carriers
according to the EIA/TIA IS-55 standards documents. The ACP measurement routines were
specifically designed for measurements on n/4 DQPSK digital carriers. The ACP measurements
may also be used for FM analog carriers by selecting continuous carrier (CONT) with
BlJRST  COBlT . While the results for analog carriers and digital carriers are equally valid, the
method for testing the analog carriers differs from the method specified in IS-55. For analog
carriers, IS-55 specifies a spectrum measurement instead of an ACP measurement.

Once an ACP measurement has been completed, the softkeys change to the
“post-measurement” softkeys. The post-measurement softkeys allow you to repeat the
previous measurement or change various testing parameters. For more information about the
post-measurement softkeys, see “The Post-Measurement Menu” in Chapter 8.

Note A trigger signal is required for adjacent channel power measurements. If
you have trouble performing the adjacent channel power measurement, you
should ensure that the selection for TRIG SB~‘:l@ EXT Peril!@
TRIG  ‘&H, BlEG  PflS..  and TRIG l3ELAY  are correct and that a ‘ITL  trigger signal
is connected to the GATE TRIGGER INPUT on the analyzer rear-panel. For
more information, see Step 3 in Chapter 1, and “To configure the personality”
earlier in this chapter.
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‘lb measure the adjacent channel power
1. Ensure that the channel number selection agrees with the transmitter’s RF output. See “To

select a channel to test” earlier in this chapter for more information.

3. Press ;#S Sr%&&  to access the ACP setup menu.A

4. If using the digital demodulator frame trigger as the gate trigger source (,

set to DD), set ~~~~~~~~~  to ON. Setting FT ‘AC&+  &I. O#$ to ON will cause the
measurement to ac’quire’the  digital demodulator frame trigger’ before every adjacent channel
power measurement. Setting %V$ ‘%I$‘& WF to OFF will permit an adjacent channel
power measurement without a frame trigger acquisition. This will decrease measurement
time, but may allow the frame trigger to drift out of position.

5. Press F&r&@uF  &&xx.

6. Make the ACP measurement with either &W GTEl  or ~~~‘,~~,~~~

a. For a fast measurement, press &P a (GTD means time-gated). The personality
measures the total transmitted power, as well as the power in the upper and lower
adjacent, first alternate, and second alternate channels. The personality uses two
measurement sweeps to do this: the first sweep uses time-gating to measure the
ACP without transients, the second measurement sweep measures the ACP including
transients. Transient results are actually the total leakage due to both modulation and
transients. The numerical results are displayed.

b. If you want to view the spectrum (trace) results of the ACP measurement, press
WXW~  ?‘I$& ‘IWE so that TRCE is underlined. Notice that the scale per division is
13 dB/div instead of the usual 10 dB/div. The personality is able to provide a real-time
display of the spectrum and a display range of 100 dB instead of the normal 70 dB
by shifting the reference level during the sweep; a lower reference level is used for
measuring the adjacent channels, and a higher reference level is used for measuring the
carrier channel.

a. For a slower but more accurate (and more repeatable) measurement, press,,,
~~~,~/S~~.  46 GTE2 &jsw performs one measurement sweep for every
channel, using a 1 kHz resolution bandwidth and 32.8 kHz span.

b. If desired, fewer data points can be specified for &@ @I@, (. lb select the number

of data points, press P~~~~~S~  in the ACP Setup menu, enter a number from 21
to 401 (the lower the number the faster the measurement) with the data keys, press
C-1, and then press ACP &I’I% CR&W%  . Decreasing the number of data points makes
ACP GTI3  CH/SWP  faster, but less accurate. Decreasing the number of data points also
truncates the displayed trace during the measurement. The default number of data
points is 401.

7. Press pti~ious  M#xxu  if you are done with the ACP measurement, or use one of the
post-measurement functions.

Making a Measurement on a Mobile Station 3-31



An ACP measurement measures the power that “leaks” from the transmit channel into adjacent
and alternate channels. /Q%GTD  and ACP @IQ Cff/S*,, use time-gated spectrum analysis
to separate the spectrum due to modulation and ramping (switching transients) from the full
spectrum. Numeric ACP results are displayed for leakage ratio due to modulation and due
to “transients.” (“Transient” results are actually the total leakage due to both modulation
and transients.) The personality uses the spectrum analyzer peak detector and a 32.8 kHz
integration bandwidth to measure the power in the adjacent channels. The spectrum is filtered
with a square root raised cosine filter before integration, providing a channel bandwidth of
approximately 24 kHz at -3 dB. If P&WY&XL  01 OFF. is set to ON, a message is displayed that
indicates if the measurement passed (PASS) or failed (FAIL) the test limits.

See Figure 3-15 for an example of the numerical results of an ACP measurement. See
Figure 3-16 for an example of the trace results of an ACP measurement.

Figure 3-15. lhble Results for the ACP Measurement

Item Description

1 The power leakage (relative to the carrier power) into the upper and lower channels that are adjacent to
the carrier.

2 The power leakage (relative to the carrier power) into the upper and lower first alternate channels. The
first alternate channels spaced two channels from the carrier.

3 The power leakage (relative to the carrier power) into the upper and lower second alternate channels. The
second alternate channels are spaced three channels from the carrier.

4 The absolute power leakage into the upper and lower second alternate channels.
5 The ACP leakage due to modulation.
6 The ACP leakage due to transients and modulation (total).

7 and 8 An F next to any of the measured values indicates that the measured value failed the measurement limits.
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Figure 3-16 shows the trace results of an ACP measurement.
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Figure 3-16. Spectrum Results of the ACP Measurement

Item Description

1 Indicates the 3 dB bandwidth of the second alternate channel.
2 Indicates the 3 dB bandwidth of the first alternate channel.
3 Indicates the 3 dB bandwidth of the adjacent channel.
4 Indicates the 3 dB bandwidth of the carrier channel.

You can use either A@ QZB GE/SW,  or A& @II3 to perform an adjacent channel
measurement, but there are some differences between the two functions. The following table
compares the two functions.

DifFerences

Number of sweeps

,_ I
MT @Ia

Performs two measurement sweeps.

am om csh%IP

Performs a measurement sweep for each
channel.

Measurement time Faster Slower*

Measurement accuracy Not as accurate as &cl’ m f%$%%Ip More accurate* than &@p @TD

Allows you to view table and trace Yes No (table only)

* You can use ~E~~~ to decrease the amount of time for an ACP GTD CH/SWP  measurement, but the
” : r

accuracy is decreased also. I%%II%I/S&  allows you to specify the number of data points used for the ACP GTD
CH/SWP measurement.
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‘lb measure the channel power
1. Set the channel number to the desired channel.

2. ra carrier is not present: The spectrum analyzer reference level should be adjusted so that
the noise is positioned above the second graticule from the bottom graticule on the spectrum
analyzer display. To adjust the reference level, press [J), and then use the large
knob on the spectrum analyzer front panel to adjust the noise level so that it is above the
second graticule from the bottom graticule. (If the post-measurement menu is displayed, you
must first press TRACE ACTIVE before you press (KQKKiiZ).)  Press @K5Q @ZiZ)  after the
reference level has be adjusted.

3. r a carrier is present: To avoid signal compression, you should perform the carrier power
measurement on the carrier channel before the channel power measurement. You need to
perform the carrier power measurement because the channel power measurement does not
adjust the reference level and input attenuator. See “To measure the carrier power” for
information about performing the carrier power measurement.

4. If CHAB PUWEE is not displayed, press Adj C&a Eorer . (If A&j Ghan  Pawer is not

displayed, press m W&C A~~~~~,  to access Ad j @an Power .)

5* If desired, fewer data points can be specified by pressing POXETS/SWEEP  , entering a number
from 21 to 401 (the lower the number the faster the measurement) with the data keys, and
then pressing cm). POIETS/SWEEP  allows you to specify the number of data points
used for the channel power measurement. If you specify fewer than 401 data points, the
displayed trace will be truncated.

6. Press CEAE  FfR&E  . The personality will measure the total power in any channel. The
absolute channel power will be displayed.

7. Press Previmk M&u  if you are done with the channel power measurement, or use one of
the post-measurement functions.

CEAE POWER uses the spectrum analyzer peak detector, so this measurement does not give a
true power responding result. This measurement does not use time-gating, and the signal is
measured as if the signal is all due to modulation and noise. The channel power measurement
uses an 32.8 kHz integration bandwidth to measure the power in the channel. The signal
is filtered with a square root raised cosine filter before integration, providing a channel
bandwidth of approximately 24 kHz at -3 dB.

Generally, the channel power measurement is used to determine the absolute leakage power or
noise power in an arbitrary channel (a channel other than the carrier channel). See Figure 3-17
for an example of a channel power measurement on an unoccupied channel.
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Figure 3-17. The Channel Power Measurement
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Measuring Modulation Accuracy
To make modulation accuracy measurements, you use the functions that are accessed by
pressing the l&dul&%2~  softkey in the digital demodulator main menu. You must have Options
151 and 160 to perform these measurements.

This section contains the following procedures:

n Measure the modulation accuracy of an NADC digital mobile station. A complete accuracy
measurement includes the RMS error vector magnitude (EVM), RMS magnitude error, RMS
phase error, peak EVM, I-Q origin offset, carrier frequency error, and amplitude droop of an
NADC digital mobile station.

n Make a fast modulation accuracy measurement by choosing a partial modulation accuracy
measurement.

n Make a modulation accuracy measurement on the first ten symbols of ten bursts within one
minute.

l Average a set of modulation accuracy measurements. Obtain information based on a set of
modulation accuracy measurements. This includes the mean, standard deviation, maximum
and minimum EVM for the sample set. Display the range of RMS EVM uncertainty for the
measured signal.

n Save the measurement data so that I-Q graphs and demodulated data bits for the same burst
can be displayed.

n Calibrate the modulation accuracy measurement to correct for the inaccuracies of the
spectrum analyzer hardware.
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To perform a full modulation accuracy measurement
1. Ensure that the channel number selection and timeslot  number agree with the

transmitter’s RF output.

2. If the digital demodulator main menu is not displayed, press (MODE).

lfuRIE  3. I% 2 n$g~~lrz, 8,$%md.

3. Press ~~~~. This accesses the modulation accuracy measurements menus.

‘i until SINGLE is underlined to select single measurements. Underlining
CONT &ill select continuous measurements. Continuous measurements measure and update
the screen continuously until the STOP  #EAS softkey is pressed, or an error state stops the

measurement. The default for ~~~~~~~~’  is SINGLE.

5. Press ‘1 &$&F  ‘^@ ~& until 1 BURST is underlined to select measurements of the
entire burst (all 157 symbols for 1 burst).

6. Press 3$&b ,,~#@X&  until FULL is underlined to select a full set of modulation accuracy
measurements. A full modulation accuracy measurement includes the RMS error vector
magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, I-Q origin offset,
carrier frequency error, and amplitude droop.

,a *, i. , I ,..
The default for l3I& ~~T~~  is FULL.

& Disable averaging by pressing A%$R&CIl$  @zlr  OFF until OFF is underlined. See “To find the
average error vector magnitude” for details on making an averaged measurement. The
default setting is OFF.

9. If the $A9 ‘&XS.‘lll$  @@$!i  softkey is present, press SAY l4EZS’  ldlrl  ’ #W’ until OFF is
underlined. See “To hold measurement data for viewing” for details-on how to use
gA@ #j$&&k3K  DFl! . Note that after a successful modulation accuracy measurement,
measured.data  for I-Q graphs and demodulated data bits are also available. Using
!$A* l@%S  ‘+l3%4.WF”  permits I-Q graphs and data bits to be viewed without making a
separate I-Q graph or data bits measurement.

10. Press ti% I’ &f ,$ to return to the previous menu.

ll. Press ~~~~ A$%Z@$%AC-&I’  to start the modulation accuracy measurement. The
modulation metrics screen ‘&ill  appear with values for RMS error vector magnitude (EVM),
RMS magnitude error, RMS phase error, peak EVM, I-Q origin offset, carrier frequency error,
and amplitude droop.

To stop a measurement in progress, press STOP !4I%W . ‘lb repeat the measurement, press

‘lb change the measurement to a different channel or frequency, you can use the
CffAH?EL  8U’HBER’  or CHAH.X  CTR FREQ keys available by pressing Dd~pod  Main
Dmod  GoaSk& or (FREQUENCY) To change the measurement to a different demodulation

resolution bandwidth, you can use DlWlD &%3l&  key available by pressing l%i#lD~  ECAf#

DIWlD GD1$%‘Ic1  #K&+$.4  of 3 . Press @ZZZ]  twice to return to the previous menu if using
the (m) key. Press ~~~A~ ‘ACCURACY to repeat the measurement.
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A modulation accuracy measurement provides a summary of the metrics that describe the
quality of digital modulation. The modulation accuracy measurement complies with the
procedures outlined in EIAPTIA standards documents. EVM is calculated after I-Q origin offset,
carrier frequency error, and amplitude droop have been extracted from the measured data. For
a mobile station, the measurement interval includes the 157 transmitted symbols of a mobile
station burst. Modulation metrics are calculated using measured data only at decision points.

Note that the analyzer will adjust reference level and attenuation to automatically optimize
measurement dynamic range. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing B&W&~~.  It is also
done automatically if the signal amplitude is detected to be outside of the optimal range for the
measurement.

The spectrum analyzer center frequency is retuned, or “relocked”, each time the measurement
is repeated.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the llrst  CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the mobile station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurements will continue
after a successful reacquisition of the frame trigger.

See Figure 3-18 for an example of the full modulation accuracy measurement screen.

MOOULATION FICCURACY: [s ingle  burst1

Measurement complete

RMS EVM: 5.6 %
RMS MAG ERR: 3.3 %
RMS PHASE ERR: 2.6 Q
PEAK EVM: 28.6 %
ORIHt4 OFFSET: - 3 2 . 3  dE
FREQUENCY ERR: 737.0 Hz
DROOP CdBhym): -0.0017
;HF1NNEL 1 FREQ 825.03 MHz SYNC WORO 1
IOBILE TRIG FRAME

MOOULhTN
ACCURACY

SINGLE
CONT

u
PARTIAL

1 BURST
10 BURST

Demod
Main

More
i Qf 2

RL

Figure 3-18. Full Modulation Accuracy Measurement
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To make a partial modulation accuracy measurement
1. Ensure that the channel number selection and timeslot  number agree with the

transmitter’s RF output.

2. If the digital demodulator main menu is not displayed, press cm] ~~~,~~~~~~~~

Ibq ;i”,oEp q, a$&ga , @kq$ .

3* Press ~~~~.  This accesses the modulation accuracy measurements menus._.

4- press &&& until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the STW +&lS softkey is pressed, or an error state stops the

measurement. The default for ‘&$$3!$4X%T  is SINGLE.

5. Press i, ~~“~~~~~~~  until 1 BURST is underlined to select measurements on the
entire burst (all 157 symbols for 1 burst).

6. Press ~~?~~~~T~’  until PARTIAL is underlined to select a partial set of modulation_a u
accuracy measurements. A partial modulation accuracy measurement includes the RMS
error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, and I-Q
origin offset.

Underlining PARTIAL excludes the carrier frequency error and amplitude droop from
the modulation accuracy tests performed. Carrier frequency error requires the spectrum
analyzer center frequency to be tuned using 1 Hz resolution to optimize frequency
accuracy of the measurement. Fine tuning the center frequency requires about one
second, causing carrier frequency error measurement to slow the modulation accuracy
measurement. A partial measurement of EVM is faster than a full measurement.

,,
The default for ~~~~~~~  is FULL.

8. Disable averaging by pressing 1I;vERBOE  l% &?F until OFF is underlined. See “lb find the
average error vector magnitude” for details on making an averaged measurement. The
default setting is OFF

9. If the ~~~,~ .a# W#+2s  softkey is present, press SAV MEAS,  03&@F$ until OFF is
underlined. See “To hold measurement data for viewing” for details on how to use
SA?m 44EAS  :ati@*,.

Note that after a successful modulation accuracy measurement, results for I-Q graphs, and
demodulated data bits are also available.

Using %A,?, re4AS fX8 @Fh” permits I-Q graphs and data bits to be viewed without making a
separate I-Q graph or data bits measurement.

lo. Press ##ore,  2 a#! ‘2 to return to the previous menu.,,

ll. Press ~~~~ AC- to start the modulation accuracy measurement. The
modulation metrics screen will appear with values for RMS error vector magnitude (EVM),
RMS magnitude error, RMS phase error, peak EVM, and I-Q origin offset.

To stop a measurement in progress, press ST0P B-IEAS .

i4TRwLATM  *‘+3TultA@j,.

lb repeat the measurement, press
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To change the measurement to a different channel or frequency, you can use the,
$XfU@I%L  ~~ or &&I X .CTR PI@&,’  keys available by pressing R&o~  M&z
&&l” &$g& or FREQ”ENCY  .) Press (j) twice to return to the previous menu if using

the (jJ key. Press M@XI&ATRI  KCURACY to repeat the measurement.

A modulation accuracy measurement provides a summary of the metrics that describe the
quality of digital modulation. The modulation accuracy measurement complies with the
procedures outlined in EIAPTIA standards documents. EVM is calculated after I-Q origin offset,
carrier frequency error, and amplitude droop have been extracted from the measured data.
For a mobile station, the measurement interval includes the full 157 transmitted symbols of a
mobile station burst. Modulation metrics are calculated using measured data only at decision
points.

Note that the analyzer will adjust reference level and attenuation to automatically optimize
measurement dynamic range. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing ~B&&%latn  . It is also
done automatically if the signal amplitude is detected to be outside of the optimal range for the
measurement.

For continuous measurements in partial mode, the spectrum analyzer center frequency is tuned" ,, ,
once at the first measurement made, and is not relocked unless the M~~~A~~A~~~A~
softkey is pressed again.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the mobile station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurements will continue
after a successful reacquisition of the frame trigger.

See Figure 3-19 for an example of the partial modulation accuracy measurement screen.

MOOULATN
MOOULATION ACCURACY: [s ingle  burst1 ACCURACY

Measurement complete

RMS EVM:

RMS MAIj ERR:
RMS PH ERR:

PEAK EVM:

SINGLE
6,2 % CONT

3,3 % FULL
PARTIAL

3.0 0 1 BURST
10 BURST

27,7x 1
ORIGIN OFFSET: -30,4 dB
CHANNEL 1 FREQ 825.03 MHz SYNC WORO 1
MOBILE TRIG FRAME

Figure 3-19. Partial Modulation Accuracy Measurement
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To make a 10 symbol/l0  burst modulation accuracy measurement
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.

2. If the digital demodulator main menu is not displayed, press (%??@ @DC #4&&l3&

MC@?,&  OF 2 B@@tpl  Da+, .

3. Press MO&&&&  to access the modulation accuracy measurements menus.

4* Press ,SrM~~~T until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the ST0P #&X3;  softkey is pressed, or an error state stops the
measurement. The default setting for SJctpGLE  CQl$‘I!  is SINGLE.

5. Press JBZIlWl’  Id a31)RST  until 10 BURST is underlined. A 10 symbol/l0  burst modulation
accuracy measurement includes the RMS error vector magnitude (EVM), RMS magnitude
error, RMS phase error, I-Q origin offset, carrier frequency error, and amplitude droop.
Selecting 10 BURST causes the modulation accuracy tests to be performed on the first 10
symbols of 10 bursts. For RMS EVM, RMS MAG ERR, and RMS PHASE ERR, the results for
each of the 10 bursts are averaged and the average is the displayed value. Note that if 10
BURST is selected, partial measurements, averaging, and the ability to save measurement
results are not available.

The default setting is 1 BURST.

6. Press HU& i oP 2,

7. If the SAV !!I%& fJ#’ OPB softkey is present and set to ON, press SAV MEA% 0lrr ‘B_F’F  until
OFF is underlined.

8. Press i#lX+tR 2 of 2 to return to the previous menu.

9. Press ~Q~~~’ ACCUIWX  to start the 10 symbol, 10 burst modulation accuracy
measurement. The modulation metrics screen will appear with values for RMS error vector
magnitude (EVM), and RMS magnitude error, RMS phase error. I-Q origin offset, frequency
error, and amplitude droop for a single full burst are also displayed.

To stop a measurement in progress, press STOP  MEAS . To repeat the measurement, press

MflDU%AT2? AW3RACY .

A modulation accuracy measurement provides a summary of the metrics that describe the
quality of digital modulation. The modulation accuracy measurement complies with the
procedures outlined in EIA/TIA standards documents. EVM is calculated after I-Q origin offset,
carrier frequency error, and amplitude droop have been extracted from the measured data.
For a mobile station with 10 BURST selected, the measurement interval includes the first
10 transmitted symbols of a mobile station burst for 10 bursts. Modulation metrics for RMS
EVM, RMS magnitude error, and RMS phase error are calculated using measured data only at
decision points for each burst. The results for each burst are averaged, and the average value
is displayed.

Note that the analyzer will adjust reference level and attenuation to automatically optimize
measurement dynamic range. This level setting is done at the first repetition of the
measurement after entering the modulation accuracy menu by pressing ModulWn’.  It is also
done automatically if the signal amplitude is detected to be outside of the optimal range for
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the measurement. The center frequency will be tuned using 1 Hz resolution to optimize the
accuracy of the carrier frequency error measurement.

If the digital demodulation trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the mobile station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger.

See Figure 3-20 for an example of the 10 symbol/l0  burst modulation accuracy measurement
screen.

MOOULATION ACCURACY: Cl0 symbol, 10 burst average1

Measurement complete

RMS EVM: 1 5 . 1  %
RMS MAG ERR: 10.1 %
RMS PHASE ERR: 6,5 0

MOOULATN
ACCURACY

SINGLE
CQNT

[single  (full) burst measuredl:

ORIGIN OFFSET: - 3 1 . 8  dE
FREQUENCY ERR: 742.3 Hz
DROOP tdWsym>: -0.0013

1 BURST
10 BURST

Oemod
Main

CHANNEL 1 FREQ 825.03 MHz SYNC WORO 1
MOBILE TRIG FRAME

Figure 3-20. 10 Symbol/l0 Burst Modulation Accuracy Measurement
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lb And the average error vector magnitude
1. Ensure that the channel number selection and timeslot  number agree with  the

transmitter’s RF output.

2. If the digital demodulator main menu is not displayed, press (77J ~~~~~~~~

MORE z oq*.g, bf&&x &iuRd.

3. Press ,~~~~~~’ to access the modulation accuracy measurements menus.

4. Press t I&%$? %$~I$&&  until 1 BURST is underlined. The average error vector
magnitude measurement is not available with  the 10 BURST selection.

5. Press ~~“~~~~~,  until FULL or PARTIAL is underlined to select either a full or aI ,,d,
partial set of modulation accuracy measurements. A full accuracy measurement includes
the RMS error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM,
I-Q origin offset, carrier frequency error, and amplitude droop.

Selecting PARTIAL excludes carrier frequency error and amplitude droop from the
modulation accuracy tests performed. Carrier frequency error requires the spectrum
analyzer center frequency to be tuned using 1 Hz resolution to optimize frequency
accuracy of the measurement. Fine tuning the center frequency requires about one
second, causing carrier frequency error measurement to slow the modulation accuracy
measurement. A partial measurement of EVM is faster than a full measurement.

The default for FUI&’

6- Press Mc3re. 2 of 2.

7. Enable averaging by pressing &ER&CE~,  OW ,OFl?  until ON is underlined. When averaging
is turned ON, the number of bursts measured becomes an active function displayed on
screen. Enter the number of bursts to include in the average by using the data key pad,
then press (ENTER_].  You may enter any integer value from 1 to 999. The default setting is
10.

8. If the Sk0 Rl%8:#2  DFF  softkey is present, press S&V #I&XI  m UFF:  until OFF is
underlined.

9. Press R+~~Z++$  2 to return to the previous menu.

lo. Press #&LATII  A433IRA~  to start the averaged modulation accuracy measurement. The
modulation metrics screen will appear with  values for RMS error vector magnitude (EVM),
RMS magnitude error, RMS phase error, peak EVM, and I-Q origin offset. Carrier frequency
error and amplitude droop will appear if a full measurement was selected.

To stop a measurement in progress, press S-T@  RE&3 . lb repeat the measurement, press

MU~&~ A~~,~,.

The modulation metrics of a mobile station may fluctuate during transmission. The automatic
averaging function of the personality allows you to find the mean level and standard deviation
of key modulation metrics, such as EVM, quickly and easily. As the averaged modulation
accuracy measurement progresses, results for each individual measurement will be displayed on
an update of the modulation accuracy screen, until the selected number of bursts to average
is reached. The display will then change to a screen with a summary of statistical information
calculated from the set of bursts measured. This includes the mean, standard deviation,
minimum and maximum values for RMS EVM, RMS magnitude error, and RMS phase error.
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Mean carrier frequency error, amplitude droop, and I-Q origin offset are also displayed. The
accuracy of the statistical values depends on the number of bursts included in the calculations.

Uncertainty ranges for RMS EVM for room and full temperature measurement conditions are
also displayed. The true RMS EVM of the measured signal will lie between these limits. The
uncertainty ranges for an averaged measurement include the measured standard deviation
of the signal. The accuracy of the uncertainty range will depend on the number of bursts
averaged. If the number of bursts to average is set to 1, no standard deviation information is
available. In this case, spectrum analyzer specified limits for measurement repeatability are
used to calculate uncertainty ranges. If the number of bursts to average is greater than 1,
uncertainty ranges are calculated from the measured standard deviation, which includes the
variation of the measured source.

” ”
Note that the SAY’ RI%JIS  DM ,?FF function is not available after executing an averaged

measurement. Also, ~1~~~~~~~~~  will be set to SINGLE after executing an averaged
measurement.

See “To make a full modulation accuracy measurement” for details on the automatic
measurement process.

See Figure 3-21 for an example of the statistics screen for a full measurement.

See Figure 3-22 for an example of the statistics screen for a partial measurement.

STATISTICS for sample of 10 bursts:

Mean Std dev Max Min
RMS E'JM (%I: 0.26
RMS MAG ERR (2): !:i 0.04 E kl
RMS PHASE ERR (0): 2.8 0.18 3.0 2.5

RMS EUM Uncertainty

Temp. Range 20-30 QC: 5.9 % > RMS EUM > 3.2 %
Temp. Range 0-55 OC: 5.9 % > RMS EVM > 2.9 %

Mean

ORIGIN OFFSET (dB>: -31.5
FREQUENCY ERROR {Hz): 724.7
DROOP IdB/symbal): -0.0015

CHFlNNEL 1 FREG 825.03 MHz SYNC WORD 1
MOBILE TRIG FRAME

MOOULATN
ACCURACY

SINGLE
CONT

u
PARTIAL

1 BURST
10 BURST

Oemod
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More
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Figure 3-2 1. Averaged Full Modulation Accuracy Measurement
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MOOULATN
STATISTICS far sample af 10 bursts: ACCURACY

Mean Std dev Max Min SINGLE
RMS EVM (2): 0 . 5 7 7m
RMS MAG ERR t%): K 0 . 0 4 kg 21
RMS PHASE ERR (*I: 2.6 0.40 3.3 2.0

FULL
RMS EUM Uncertainty PARTIAL.

Temp. R a n g e 2 0 - 3 0 QC: 5 . 2 % > R M S E ' J M  1 2 . 1  %
Temp. Range 0-55 "C: 5.2 % > RMS EVM > 1~7 % 1 BURST

iBBUR(jt

O R I G I N  O F F S E T  (dB):

Mean

- 3 2 . 1
Demod
Main

More
CHFfNNEL 1 F R E Q  8 2 5 . 0 3  M H z S Y N C  W O R D  1 i Ot 2
MOBILE T R I G  F R A M E RL

Figure 3-22. Averaged Partial Modulation Accuracy Measurement
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‘lb hold measurement data for viewing graphs and demodulated data bits
1.

2.

3.

4.

Perform a complete atxr measurement. See “To perform a full modulation accuracy
measurement” and u perform a partial modulation accuracy measurement” sections for
the procedure. Average modulation accuracy, 10 symbol/l0  burst, or halted measurements
cannot be held.

Press SAY I4EAS @I# ‘DFF,  in the Hodulat;o  menu until ON is underlined. When

SAY ?,$EAS : G%l?  is set to ON, the current measurement data is held in memory. New
~ x :,

measurement data cannot be obtained until SAY MEAS 08 DE% is set to OFF

To view the I-Q pattern or the 8 point constellation for the current measurement, press
Damod  Ma;& Gi-aptw and either I-Q PATTE%Bl  or 8 PDIlR CDNSTUI  . The I-Q diagram
chosen will be plotted on screen.

Press Derrrod  Main Data’ and DATA BITS to view the demodulated data for the current
measurement. The demodulated data bits’will be displayed on screen.

The l+Iodulq%rr Grq&$ a Q screens may be viewed in any order, and as many times

as you want. Press $AVE I Lie  OFI? until OFF is underlined to enable making a new

measurement. The SAY HEAS 01 DFF softkey also appears in the clr&@s and Da’ta

menus. The SAVE I&A%+  f&I @FF, softkey will be set to OFF if you return to the personality
main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurement results will be lost.
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‘Ib calibrate and correct for spectrum analyzer EVM inaccuracies due to
uncertainty in the phase error measurement

l. If the digital demodulator main menu is not displayed, press m NAI#C  ~~~~
gjm i ,?!p& &tgf-ta D&&.

Note The calibration requires complete modulation accuracy measurements to be
made on the calibration signal. See “To configure a digital demodulator-based
test” for details on how to configure the personality to measure your
calibration signal.

2. Press l4odW@ to access the modulation accuracy measurements menus.

3. Press Maze 2 4X? 2.

4. Press Ea. Cal to access the EVM calibration menu. A screen containing instructions is also
displayed. See Figure 3-23 for the EVM calibration instructions screen.

EUM  CALIBRATION:

NOTE: The analyzer must have at least 30 minutes
af warmup operation at the ambient temperature
before starting the calibration.

1. Canneet an NFlOC modulated calibration signal
with known RMS Phase error. A precision, low
RMS EVM spur'ce is recommended.

2. Configure the personality for an EUM measurement
on the calibration signal. See “Configuring the
Personality far Your Test Setup".

3. Enter the RMS Phase error of the calibration
source in milli-degrees using the PHASE ERROR
key (example: 1.23 degrees q 1238 milli-degrees).

4 . Press the CAL EUM key when ready.

CHANNEL 1 FREQ 870.03 MHz
BASE TRIG FREE RUN

CF\L EUM

PHASE
ERROR

Previous
Menu

RL

Figure 3-23. EVM Calibration Instructions

5. Press PBASE  ERROR. The source phase error becomes an active function displayed on
screen. Enter the phase error of the precision source (in milli-degrees)  using the data key
pad, then press @iF%J, You may enter any integer value from 0 to 9999. The default
setting for PHAS‘E: EIWIB is 0.

Note The accuracy of this calibration depends on the accuracy and stability of the
phase error of the calibration signal.

6. Press CAL lZVl4 to execute the calibration by measuring the precision source.
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A 20 measurement average error vector magnitude measurement is done followed by a screen
containing the results of the calibration. See Figure 3-24 for an example of an EVM calibration
results screen,

:UM CfiLIBRRTION:

Measured Entered Phase
Mean RMS RMS correction
phase error - phase error = value
-~~~~~~~~I~ --~~-~~~~~~ -~~~~~~-~~

1.2600 Q - 0.6730 Q = 0.5820 Q

EUM Calibration successful, EUM CORR enabled.

;HANNEL 1 FREQ 370.03 MHz
lASE TRIG FREE RUN EUM CORR

CAL EUM

PH~ISE
ERROR

Previous
Menu

RL

Figure 3-24. EVM Calibration Results

If the calibration was successful, the EV8l C&R OX OFF softkey will be displayed in the
previous menu and will be set to ON.

While ED! CO@ OH OFE”  is set to ON, the phase correction value generated by the EVM
calibration is used to automatically correct all (except 10 symbol/l0  burst) measured RMS
phase error and RMS EVM results. This correction only corrects errors due to the uncertainty
in the phase error measurement. Magnitude error uncertainty is not corrected. See Chapter 9,
Operating Reference, for details on system performance.

The phase correction value is saved. Its value will be retained through analyzer power cycles,
as will the state of the Eg,‘COB&,  OH OFF softkey.

Note that the “EVM CORR” annotation will be present on all digital demodulator-based
measurement result screens while EVn CORR 01 OFF is set to ON.

To disable correction, press E%M  ,cdriR  OW OFF until OFF is underlined.
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Displaying I-Q Diagrams
lb display the ,I-& pattern, or constellation diagrams, you use the functions that are accessed by

in the digital demodulator main menu. You must have Options 151 and 160

This section contains the procedures for the following measurements:

w Plot the transmitted I-Q trajectory pattern of one timeslot.

w Plot the transmitted I-Q constellation of one timeslot.

n Save the measurement data so that modulation accuracy and demodulated data bits for the
same burst can be displayed.
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To display the I-Q pattern graph
1.

2.

3.

4.

5.

6.

Ensure that the channel number selection and timeslot  number agree with the transmitter’s
RF output.

If the digital demodulator main menu is not displayed, press (j%iK)  I&W?’

MORE k DF 2 D&&al  I.WW&.

Press G&$hLra,  to access the functions that produce a graph of measurement results.

Press &DI~IJZ  &%T”  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the STOP HEAS softkey is pressed, or an error state stops the

measurement. The default for SXl&.Z’  W4IT is SINGLE.

If the SAV l@ti OH’ l&J?’  softkey is present, press SAV MEAS 01 OFF  until OFF is
underlined. See “To hold measurement data for viewing” for details on how to use
SAVE HEAS OP OFF.

Note that after a successful I-Q pattern measurement, data for modulation accuracy and
demodulated data bits are also available. Using SAV MEAS 08 OFF permits modulation
metrics and data bits to be viewed without making a separate modulation accuracy or data
bits measurement.

Press 1-q PATTEW  to start the measurement and graph plotting. The I-Q pattern screen
will appear with the trajectory of the digital modulation plotted on I-Q axes.

To stop a measurement in progress, press STOP WAS . To repeat the measurement, press

1-Q PATTERN,.

An I-Q pattern measurement displays the phase and amplitude trajectory of the baseband
digital modulation. The I-Q pattern graph is a qualitative tool for quick diagnosis of modulator
problems. I-Q modulator imbalance will appear as an un-circular pattern. Large amplitude
errors at single decision points will appear as aberrations in the trajectory.

The I-Q graphs are plotted at five samples per symbol resolution. The I-Q graphs are plotted
after correction for droop, I-Q origin offset, and carrier frequency error. A 157 symbol burst
is plotted on the I-Q graphs. An I-Q graph measurement optimizes the spectrum analyzer
for maximum measurement accuracy. Note that the analyzer will adjust reference level and
attenuation to automatically optimize measurement dynamic range. This level setting is done
at the first repetition of the measurement after entering the graphs menu by pressing Graphs.
It is also done if the signal amplitude is detected to be outside of the optimal range for the
measurement.

The center frequency will be re-tuned at each graph measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the mobile station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger.

See Figure 3-25 for an example of the I-Q Pattern Graph Screen.
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Figure 3-25. I-Q R&tern Graph Screen
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lb display the 8 point constellation graph
1.

2.

3.

4.

5.

6.

Ensure that the channel number selection and timeslot  number agree with the transmitter’s
RF output.

If the digital demodulator main menu is not displayed, press [ZZZ)  I#@$ ~~~~

MORE  S,,JlF 2 ~~~i~~~~,;~~~d  .

Press Ora@& to access the functions that produce a graph of measurement results.

Press S~~~~~~~~  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the SJXl~:BJ&S softkey is pressed, or an error state stops the_ ,;‘,I, ,j ;,,
measurement. The default for &W&X.$  ‘&XI@’ is SINGLE.

If the SW MEAS ON $@f softkey is present, press $iv’MEAS  U$’ OFF until OFF is
underlined. See “To hold measurement data for viewing” for details on how to use
SAVIt,NI$AS ON OFF  ‘.

Note that after a successful 8 point constellation measurement, data for modulation
accuracy and demodulated data bits are also available. Using SAY ljl@S ON OFF:, permits
modulation metrics and data bits to be viewed without making a separate modulation
accuracy or data bits measurement.

_,
Press 8 P~~~,,~~~~~  to start the measurement and graph plotting. The 8 decision states
of the s/4 DQPSK modulation will be indicated by the u + ” symbol. The magnitude and
phase of each of the 157 decision points in a burst is plotted on the I-Q axes as pixel points.

To stop a measurement in progress, press STOP REAS . To repeat the measurement, press

8 PUiNT  cuNsm  .

An 8 point constellation measurement displays the phase and amplitude of the baseband digital
modulation only at the decision points of the timeslot. The 8 point constellation graph is a
qualitative tool for quick diagnosis of modulator problems. I-Q modulator imbalance will appear
as an un-circular pattern of points. Large amplitude errors or phase errors at single decision
points will appear as pixels far from the target constellation points (+). The clustering of the
pixels about the target constellation points provides a qualitative view of the quality of digital
modulation. The corresponding EVM is also displayed on screen. The 8 point constellation is
plotted after correction for droop, I-Q origin offset, and carrier frequency error. A 157 symbol
burst is plotted on the 8 point constellation.

An 8 point constellation measurement optimizes the spectrum analyzer for maximum
measurement accuracy. Note that the analyzer will adjust reference level and attenuation
to automatically optimize measurement dynamic range. This level setting is done at the
first repetition of the measurement after entering the graphs menu by pressing Graph8 . It
is also done if the signal amplitude is detected to be outside of the optimal range for the
measurement.

The center frequency will be re-tuned at each graph measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which is not locked to the mobile station time base, the
frame trigger may drift slowly away from the desired timeslot  synchronization. The personality
will detect this drift, and automatically initiate a re-acquisition of the frame trigger before the
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trigger position drifts out of valid measurement range. Normal measurement will continue after
a successful reacquisition of the frame trigger.

See Figure 3-26 for an example of the 8 Point Constellation Screen.

I-G! CONSTELLATION:

MOBILE
CHANNEL 1 ..;t: '.
FREQ
8 2 5 . 0 3  MHz .;+ * 1%

TRIG
FRAME

t
Q( tl - +

4

SYNC WORD
1

RMS EVM +h. 3;
5 . 7  %

‘*;..

Measurement  complete

Figure 3-26. 8 Point Constellation Graph Screen

PATT:R~
8 POINT
CQNSTLN

SINGLE
-c-m

Damod
Main
RL
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‘lb hold measurement data for viewing modulation accuracy
and demodulated data bits
1.

2.

3.

4.

Perform a complete cll;zphe  measurement. Refer to “To display the I-Q pattern” and
the “To display the 8 point constellation” sections for the procedure. Note that a halted
measurement cannot be held.

Press $$&$  ‘#EAS,~GD g:lrj$ in the Gzapti,  menu until ON is underlined. When
SAV .MEAS DE OFF is set to ON, the current measurement data is held in memory. New
measurement data cannot be obtained until SAV ~~~~,~~ OFF is set to OFF.

“f ;,
Press Demod Main l%dulata  and ff~D~AT~~.A~~~~Y  to view the modulation accuracy
results for the current measurement. The modulation metrics of the current measurement
will be displayed.

Press D’&o&  Main D&Z&  and DATA SiTS to view the demodulated data for the current
measurement. The demodulated data bits will be displayed on screen.

The Modula%xx  Graph< and Data screens may be viewed in any order, and as many times

as you want. Press SAVE MEAS 01 OFF until OFF is underlined to enable making a new
measurement. The SAV MEA%’  &‘OFl?  softkey also appears in the @&aXatn, and &@a menus.

SAVE &AS DN OFF,  will be set to OFF if you return to the personality main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurement results will be lost.
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Displaying the Demodulated Data Bits
To display the demodulated data bits, you use the functions that are accessed by pressing ,?&%a~,
from the digital demodulator main menu. You must have Options 151 and 160 to perform this
measurement.

This section contains the following procedures:

n View the demodulated bits from the timeslot  measured. Highlight the sync word, data, color
code, or control channel bits in the measured burst.

n Save the measurement data so that modulation accuracy and graphs for the same burst can
be displayed.
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lb display the demodulated data bits
1. Ensure that the channel number selection and timeslot  number agree with the transmitter’s

RF output.

2. If the digital demodulator main menu is not displayed, press [MMODE)  IfME ANAL$~B

EIORE t OF 2 Digital Dernad.

3. Press Pata to access the functions that display the demodulated data.

4. Press S3[%%,E COWF  until SINGLE is underlined to select single measurements. Underlining
CONT will select continuous measurements. Continuous measurements measure and update
the screen continuously until the STOP MEAS softkey is pressed, or an error state stops the

measurement. The default for SBjOLE  CDNT is SINGLE.

5* If the SAV MEAS ON OFF softkey is present, press SAY MEAS  DN CFF  until OFF is
underlined. See “To hold measurement data for viewing modulation accuracy and graphs”
for details on how to use SAVE MEAS  ON ,OFF  .

Note that after a successful demodulated data measurement, data for modulation accuracy,
and I-Q graphs are also available. Using SAV MEAS  DN OFF  permits modulation metrics
and graphs to be viewed without making a separate modulation accuracy or graphs
measurement.

6. Choose a portion of the demodulated data to highlight. Press HighTfte  to access the
highlighting choices. Highlighting a part of the data in a timeslot  makes it easy to read the
bits of interest.

7. Press the appropriate softkey for the portion of the data bits you wish to highlight. If a
data bits measurement has already been made, the screen will be redrawn with the newly
selected portion highlighted.

w Pressing HIGWIJTE  RATA will cause the data portion of the bit sequence to be
highlighted. For NADC mobile stations this is the 57th through the 178th bits, and the
203rd  through the 324th bits. Each of these two blocks is 122 bits long.

n Pressing HXGHLXTE  SYlK’ will cause the sync word to be highlighted. For NADC mobile
stations this is the 29th through the 56th  bits. This block is 28 bits long. BIGWJTE SYlK
is the default setting.

n Pressing HTGWLITE  CWCC will cause the Coded Digital Verification Color Code (CDVCC)
portion of the bit sequence to be highlighted. For NADC mobile stations, these are the
191st through the 202nd  bits. This block is 12 bits long.

n Pressing HXGHEXTE  SACCR will cause the Slow Associated Control Channel (SACCH)
portion of the bit sequence to be highlighted. For NADC mobile stations these are the
179th through the 190th  bits. This block is 12 bits long.

8. Press Frevioua  ‘Menu to return to the Data menu.

g* Press DATA 3ITS to start the measurement and data bit display. Data bits will be displayed
on screen with a bit number shown above every 10 bits. To stop a measurement in progress,
press STOP  MSAS. To repeat the measurement, press DATA BfTS  .

The data bits display shows the data bits demodulated from the time slot measured,
after correction for I-Q offset, carrier frequency error, and I-Q origin offset. The 28 bit
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synchronization word can be read to confirm that the correct timeslot  has been measured. The
CDVCC and SACCH can also be read. The 324 bits for a full burst slot are displayed.

A data demodulation measurement optimizes the spectrum analyzer for maximum
measurement accuracy. Note that the analyzer will adjust reference level and attenuation
to automatically optimize measurement dynamic range. This level setting is done at the Arst
repetition of the measurement after entering the data menu by pressing $$&&$.  It is also done
automatically if the signal amplitude is detected to be outside of the optimal range for the
measurement.

The center frequency will be re-tuned at each data demodulation measurement.

If the digital demodulator trigger is set to FRAME, frame trigger synchronization will be
acquired at every SINGLE measurement and the first CONT measurement. Since the frame
trigger is based on an internal clock which may not be locked to the mobile station time base,
the frame trigger may drift slowly away from the desired time slot synchronization. The
personality will detect this drift, and automatically initiate a re-acquisition of the frame trigger
before the trigger position drifts out of valid measurement range. Normal measurement will
continue after a successful reacquisition of the frame trigger. See Figure 3-27 for an example of
the Data Bits Screen.

3EMOOULATEO  OATA: [single burst, 1 = SYNC bits1

1110000100 1101011100 001000i000  1011011010
121 131 141 151
0010001000 0001010010 1010001000 0011011010
161 171 181 131
0110000000 1111011011 0110100100 0000101011
201 211 221 231
0110100010 1010110001 0010110000 0010011001
241 251 261 271
1000110010 1000100011 0010011010 1110100001
281 291 301 311 321
1110011011 1110000000 1000111011 0000110001 1100

ZHANNEL 1 FREQ 825.03 MHz SYNC WORD 1
IOBILE TRIG FRfiME

DATfi
BITS

SINGLE
CONt

SA'J MEfIS
ON m

Highli te

Oemod
Main

RL

Figure 3-27. Data Bits Screen
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To hold measurement data for viewing modulation accuracy and graphs
1.

2.

3.

4.

Perform a complete demodulated data bits measurement. See “To display the demodulated
data bits” section for the procedure. Note that a halted measurement cannot be held.

Press $AV: S ‘~~~%&2+’  in the Dhltil, menu until ON is underlined. When

sip ME&S” 93FFi is set to ON, the current measurement data is held in memory. New

measurement data cannot be obtained until 3AV ME%%’  ON 4JI# is set to OFF.

Press Si)modi~  K&@ M&%&,&M  and ~~~~N  AG~CY to view the modulation accuracy
results for the current measurement. The modulation metrics of the current measurement
will be displayed.

Press l3#~$&  &ilz  t&&p&s and either X4J FATJ@N or ~‘~~~N~~~~~~~~  to view the I-Q
pattern or the 8 point constellation for the current measurement. The I-Q diagram chosen
will be displayed on the screen.

The Febatk&%n~~  ‘&%I$&#:  and Da,%& screens may be viewed in any order, and as many times

as you want. Press $AVE  HI!& CN fll?pC  until OFF is underlined to enable making a new

measurement. The SAW34EAS  ON, QFF softkey appears in the M&G.a%a and G%aI$&&  menus.
SAVE l#.?,U..~N OFF will be set to OFF if you return to the personality main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurement results will be lost.
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Performing the System Measurements
$~~~#k’ accesses the functions that allow you to view the spectrum of the transmit or receive
bands.

This section contains the following procedures:

n View the transmit band or bands spectrum.

n View the receive band or bands spectrum.

These measurements are applicable for both analog and digital carriers.

and ~~~~ ,,BX BAR43  are useful for measuring the in-band spurious emissions. Even
,..::

though ~~~~~~, TX ,,BIm and ~@@$#I Rx BAlR! do not measure the spurious emissions
automatically, they provide an excellent starting point for making spurious emission
measurements because most of the spectrum analyzer settings are set automatically.
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To view the transmit band spectrum

l. If S@&$art  is not displayed, press (EZZ]  WADC  A@LEZE&’ :brcir 1 ‘a$ ‘%“.

4. Select the transmit band that you want to view:

a. For the 800 MHz tuning plan press BA%W,  ,A* t * A. (selects bands A” and A), $$;lyp,hr”.,

BA?lD  B , or Wl&JV .

b* For the 1900 MHz tuning plan press BAl@ & , QWXj  S , 8&t@  S! , $bJW  Q, , @!& ,j$, or
s&a? .F.

or,
Select all the bands by pressing FIJLLBABIr) .

The personality will change the start and stop frequency of the spectrum analyzer so that
the selected transmit band is displayed. The reference level is set to the total power value
of ‘REti #W SG&,,  mT;, regardless of whether TWi’L FUR @% l4WX.T  is set to single (SGL)
or multiple (MULT) carriers.

5. The sweep time is set for fast trace updates, but is too fast to make an accurate amplitude
measurement. If a different sweep time is desired, you can change the sweep time by
pressing @EWJ entering in the sweep time with the data keys, and then pressing Isec]
(for seconds), or (KJ (for milliseconds). Press CMODE_I  twice to return to the previous NADC
menu.

6. Press Previous,,  lenu when you are done.

!#X#XTUB  TX 3A& displays the transmit band or bands that you select. Your band selection
is not changed by turning off the spectrum analyzer or pressing (j]. If you change the
spectrum analyzer start and stop frequencies, the start and stop frequencies will be changed by
pressing @?E’EQ. See Figure 3-28 for an example of viewing the A” and A bands.

/t7
R E F  4 1 . 2  dBm #ATTEN 4 0  dB
/t7
R E F  4 1 . 2  dBm #ATTEN 4 0  dB FULLBANDFULLBANDPEAK .--~aMilrtiii-‘ii~-‘~FiYii5‘  __...  f ---....--  - -----.._- - -------..f  --.------I  ..-----_-I  ----.----

L O G I

%
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._........_..........................................

B A N D SB A N D S
A” + AA” + A

,,,,,.....,...........,,,....._,,,,........_...........__.........._...............................

B A N D  A ’B A N D  A ’. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
TN 1
EXTfiT . . ..__...~  ,...,,_._!  . . . . . .._..  _......,.  f _.._..,..!  . . .._....  t t . . . t . . . . . . ...! . . . . . . . . .

11.2 : : : : : : : : BANO  BBANO  B
I.. Il.. : : : : , : . : . : , : I.,.,....._.,...,....__,..,,.......__._...._...._,.............................,..........

W A  S BW A  S B
SCSC FC .,,,,.._,: . . . . . . . . . . . . . . . . ...! . . . ..._..! . . . . .._...  . . . . . . . . . . . . . . . . ...! . . . . . . ...! . . . . . . . ..I  .FC .,,,,.._,: . . . . . . . . . . . . . . . . ...! . . . ..._..! . . . . .._...  . . . . . . . . . . . . . . . . ...! . . . . . . ...! . . . . . . . ..I  . B A N DB A N D B ’B ’

P r e v i o u sP r e v i o u s
. ..___________..__..---.--....--------------~--.--.--....--.---------.------........-----------........___________..__.._--.--....--------------~--.--.--....--.---------.------........-----------..... M e n uM e n u

S T A R T  8 2 3 . 8 0  M H zS T A R T  8 2 3 . 8 0  M H z S T O P  8 3 5 . 2 0  M H zS T O P  8 3 5 . 2 0  M H z
#RES  BW 3 0  kHz#RES  BW 3 0  kHz #UBW 3 0  kHz#UBW 3 0  kHz #SWP 1 . 0#SWP 1 . 0 se0se0 R TR T

Figure 3-28. Viewing Bands A” and A
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To view the receive band spectrum
1.

2.

3.

4.

Select the transmit band that you want to view:

a. For the 800 MHz tuning plan press S&i&:. A* $ * A (selects bands A” and A),

kk@X 3,,, or B&RR .R” .

b. For the 1900 MHz tuning plan press BARD A , B&Z@‘?  R , BARD  C , B&&b  ‘B, B ‘El, or
BA#D E”.

or,

Select all the bands by pressing ~~AMR  .

The personality will change the start and stop frequency of the spectrum analyzer so that
the selected receive band is displayed.

Press ~~~~~~~,  Netiu  when you are done., ,_ I,

HWITOIR ~,,~~ displays the receive band or bands that you select. Your band selection
is not changed by turning off the spectrum analyzer or pressing Cm). If you change the
spectrum analyzer start and stop frequencies, the start and stop frequencies will be changed by
pressing (WZQ. Because M~~~TUR  Rx assumes that there are no active carriers that
are incident to the spectrum analyzer input, R&#.NITUR  fut BARD sets the reference level to
-20 dBm, and the input attenuation to 10 dB. See Figure 3-29 for an example of viewing the
A” and A bands.

B A N D  A ’

B A N D  B

BFIND  B’

P r e v i o u s
M e n u

S T A R T  8 6 8 . 8 0  M H z  S T O P  8 8 0 . 2 0  MHz
#RES  B W  3 0  kHz #‘JBW 3 0  kHz #SWP  300 mseo RT

Figure 3-29. Viewing Bands A” and A
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Verifying Operation

This chapter contains test procedures that verify the electrical performance of the improved
amplitude accuracy for NADC (Option 050),  and the time-gated spectrum analysis card (Option
105).

This chapter contains the following sections:

n Preparing for the verification tests.

n The following verification procedures:

1. Absolute amplitude accuracy.
2. Gate delay accuracy and gate length accuracy.
3. Gate card insertion loss.
4. IF frequency accuracy
5. Error vector magnitude

n The performance verification test record.
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Preparing for the Verification  Tests
Do these four things before beginning a verification test:

1. Turn on the spectrum analyzer and allow it to warm up for at least 30 minutes.

2. Familiarize yourself with basic HP 8590 Series spectrum analyzer operation.

3. Perform the spectrum analyzer self-calibration routines. Refer to the spectrum analyzer
documentation for instructions. (Before performing the self-calibration routines, ensure
that nothing is connected to the GATE TRIGGER INPUT connector. Otherwise, the
self-calibration routine’s results may not be valid.)

4. Read the rest of this section before you start any of the tests, and make a copy of the
performance verification test record as described in “To record the test results. ”

The test equipment you will need
Table  4-l list the recommended test equipment for the performance tests. Any equipment that
meets the critical specifications given in the table can be substituted for the recommended
model or models.

lb record the test results
Within the verification procedure, there are places to enter the test results. In addition, the
performance verification test record (Table  4-9) has been provided at the end of the chapter.
We recommend that you make a copy of the test record, record the test results on the copy,
and keep the copy for your calibration test records. This record could prove valuable in
tracking gradual changes in test results over long periods of time.

Periodically verifying operation
The spectrum analyzer requires periodic verification of operation. Under most conditions
of use, you should perform these verification tests once a year to ensure that the spectrum
analyzer meets the specifications.

If the spectrum analyzer does not meet its specifications
1. Ensure that there is nothing connected to the spectrum analyzer GATE TRIGGER INPUT

connector.

2. Rerun the spectrum analyzer frequency and amplitude self-calibration routines. See the
spectrum analyzer documentation for more information.

3. Repeat the verification test.

If the spectrum analyzer continues to fail one or more of its specifications, complete any
remaining tests and record the results on a copy of the performance verification test
record, then return the spectrum analyzer with a copy of the completed test record to a
Hewlett-Packard Sales and Service Office. Refer to the documentation for the spectrum
analyzer for addresses and shipping instructions.
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Recommended test equipment
‘lhble 4-l lists the recommended test equipment for performing the verification tests.

‘Ihble 4-l. Recommended Test Equipment

Instrument Critical Specifications for Recommended Use *
Equipment Substitution Model

Synthesized Frequency range: 818 MHz to 2 GHz HP 8662A or P
signal  generator Phase noise: -108 dBc/Hz at 100 Hz offset HP 8663A

-119 dBciHz  at 1 kHz offset
-130 dBc/Hz  at 10 kHz offset

Power level range: -35 to + 16 dBm
Synthesized Frequency range: 818 MHz to 2 GHz HP 8340A/I3 P,A,T
sweeper Frequency accuracy (CW): f0.02%

Power level range: -35 to + 16 dBm
Synthesizer/ Frequency range: 50 MHz HP 3335A P,A,T
level generator Amplitude range: + 12 to -85 dBm

Flatness: f0.15 dB
Attenuator accuracy: f0.09 dB

Spectrum analyzer Phase noise: -80 dBc/Hz at 320 Hz offset HP 8566B P
-85 dBc/Hz at 1 kHz offset

Measuring Compatible with power sensors
receiver Resolution: 0.01 dB

Reference accuracy: f 1.2 %

Power Frequency range: 818 MHz to 2 GHz
sensor Maximum SWR: 1.1 (at stated range)

Oscilloscope No substitute

Microwave Frequency range: 21.4 MHz
frequency counter Aging rate: 5 x lo-lo  Hz/day

Universal Time interval: 100 ns to 100 ms
counter

HP 8902A P,A,T

HP 8482A P,A,T

HP 54501A P,T
HP 5343A P

HP 5316A P

Pulse/function
generator

Power
splitter

Step attenuator

Step  attenuator

Frequency: 100 Hz
Duty cycle: 50%
Output: TTL  square wave
Frequency range: 818 MHz to 2 GHz
Insertion loss: 6 dB (nominal)
Output tracking: co.25 dB
Equivalent output SWR: < 1.22: 1

Range: 0 to 12 dB
Step size: 1 dB steps
Includes calibration data

Range: 0 to 120 dB
Step size: 10 dB steps
Includes calibration data

HP 8116A

HP 11667A

HP 8494A
Option 890

HP 8495A
Option 890

P

P,A

P

P

* P = Performance Test, A = Adjustment, T = Troubleshooting
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1. Absolute Amplitude Accuracy (Option 050 Only)

Specifications
Refer to Chapter 9 for specific values.

Related Adjustments
Frequency Response

Description
‘RI measure the absolute amplitude accuracy of the spectrum analyzer, a signal from a
synthesized sweeper is output to both the spectrum analyzer and a measurement receiver. To
determine the absolute amplitude accuracy:

1. The amplitude of the sweeper’s signal is acijusted  until the spectrum analyzer marker reads
out a known amplitude.

2. The amplitude of the sweeper’s signal is measured by the measuring receiver. (The
measurement receiver is used as a power meter.)

3. The difference between the marker readout and the measuring receiver’s measurement is
determined. This difference is the absolute amplitude accuracy.

Equipment
Synthesized sweeper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8340A/B
Measurement receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP8902A
Power splitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP11667A
Power sensor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP8482A

Adapters
Type N (f) to APC 3.5 (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1250-1750
APC 3.5 (f) to APC 3.5 (f) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5061-5311
Type N (m) to Type N (m) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1250-0778

Cables
Type N, 183 cm (72 in) . . . , . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . , , . , . . , , . . . HP 11500A

To setup the equipment
1. Zero and calibrate the HP 8902A and the HP 8482A in log mode as described in the

HP 89OZA  Operation Manual.

Note The absolute amplitude accuracy test should only be performed if the ambient
temperature is between 20” and 30” C. Refer to the specifications for
Option 050 in Chapter 9 for more information about the temperature and the
specification limits.

2. Connect the equipment as shown in Figure 4-l. Connect the power splitter to the spectrum
analyzer using an adapter.
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1. Absolute Amplitude Accuracy (Option 050 Only)

SPECTRUM ANALYZER MEASURING RECEIVER

ADAPTERS

Y

11.1 “I
ADAPTER

POWER SPLITTER

POWER SENSOR

pz22

Figure 4-1. Absolute Amplitude Accuracy Verification

3. Press (JNSTR PRESET) on the HP 8340AB.  Set the controls as follows:

CW . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..818MHz
POWER LEVEL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -2 dBm

4. Press [PRESET)  on the spectrum analyzer and wait for the preset to finish, then press the
following spectrum analyzer keys:

@Fmz) 4 (pz-)

dKlTl$#  iwd raw 10 @
[PEAK SEARCH)

Log Fidelity
1. Set the power sensor cal factor for 829 MHz on the HP 8902A.

2. On the synthesized sweeper, press POWER LEVEL and adjust the output amplitude so that
the spectrum analyzer marker amplitude reads -9 dBm f0.05 dB.

3. Record the measuring receiver power reading in Table 4-2.

4. Adjust the output amplitude of the sweeper for spectrum analyzer marker amplitude
readings of -14 dBm and -19 dBm.

5. Record the measuring receiver power readings in ‘lhble 4-2. The readings should be within
the limits shown.
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1. Absolute Amplitude Accuracy (Option 050 Only)

‘able 4-2. Log Fidelity

Spectrum analyzer Measuring Receiver
Marker Reading Min Reading Max

Wm) (dBm) WW (mm)

- 9 -9.6 -8.4

-14 - 14.6 -13.4

-19 - 19.6 -18.4

Frequency Response Input Attenuator 10 dB
1. Set the FREQUENCY of the spectrum analyzer to the first measurement frequency shown in

‘lhble 4-3.

2. On the synthesized sweeper, press CW and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

3. On the spectrum analyzer, press CPEAK  SEARCHJ.

4. On the sweeper, press (POWER LEVEL) and adjust the output amplitude so the spectrum
analyzer marker amplitude reads -9 dBm f0.05 dB.

5. Set the power sensor cal factor (for frequency being measured) on the HP 8902A and record
the measuring receiver power reading in ‘lhble 4-3.

6. Repeat steps 1 through 5 for the other frequencies listed. Record the results in ‘Ihble  4-3.
The results should be within the limits shown.

‘able 4-3. Frequency Response Attenuator 10 dB

Synthesized
3weeper Frequency

(MHz)

Measuring Receiver
Min Reading Max

(dBm) WW l

829 -9.6

844 -9.6

874 -9.6

889 -9.6

1850 -9.9

1870 -9.9

1890 -9.9

1910 -9.9

1930 -9.9

1950 -9.9

1970 -9.9

1990 -9.9

Bm)
-8.4

-8.4

-8.4

-8.4

-8.1

-8.1

-8.1

-8.1

-8.1

-8.1

-8.1

-8.1
J
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1. Absolute Amplitude Accuracy (Option 050 Only)

4. On the synthesized sweeper, press CW and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

5. On the sweeper, press POWER LEVEL and adjust the amplitude so the spectrum analyzer
marker amplitude reads +5 dBm f0.05 dB.

6. Set the power sensor cal factor (for frequency being measured) on the HP 8902A and record
the measuring receiver power reading in ‘fable  4-5.

7. Repeat steps 1 through 6 for the other frequencies listed. Record the results in ‘l%.ble  4-5.

lhble 4-5. Frequency Response Attenuator 30 dB

Sweeper Frequent  y

I 874

889

1850

1870

1890

1910

1930

1950

1970

1990

T
I

Measuring Receiver
Min Reading Max

(mm) WW (

+ 4.4

+ 4.4

+4.4

+4.4

+4.1

+4.1

+4.1

+4.1

+4.1

+4.1

+4.1

+4.1

Bm)
+ 5.6

+ 5.6

+5.6

+5.6

+5.9

+ 5.9

+ 5.9

+5.9

+5.9

+5.9

+ 5.9

+ 5.9

Frequency Response Input Attenuator 40 dB
1. On the spectrum analyzer, press the following keys:

2. Set the FREQUENCY of the spectrum analyzer to the measurement frequency shown in
Table 4-6.

3. On the synthesized sweeper, press CW and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

4. On the spectrum analyzer, press (PEAK SEARCH].

5. On the sweeper, press POWER LEVEL and adjust the amplitude so the spectrum analyzer
marker amplitude reads + 5 dBm  f0.05 dB.

6. Set the power sensor cal factor (for frequency being measured) on the HP 8902A and record
the measuring receiver power reading in Table  4-6.

7. Repeat steps 1 through 6 for the other frequencies listed. Record the results in ‘Jhble 4-6.
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1. Absolute Amplitude Accuracy (Option 050 Only)

‘Ihble 4-6. Frequency Response Attenuator 40 dB

Synthesized Measuring Receiver
3weeqer Frequency Min Reading Max

(MHz) (dBm) (am) WW

1990 + 3.7 +6.3

1970 +3.7 +6.3

1950 +3.7 +6.3

1930 + 3.7 +6.3

1910 + 3.7 +6.3

1890 +3.7 +6.3

1870 + 3.7 +6.3

1850 + 3.7 +6.3

889 +4.0 +6.0

874 + 4.0 +6.0

844 +4.0 +6.0

829 + 4.0 +6.0
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy
(Option 105 Only)

Specifications
Gate Delay Refer to Chapter 9 for specific values.

Gate Length Refer to Chapter 9 for specific values.

Description
The method used for measuring the gate length times is determined by the length of the gate.
Shorter gate-length times are measured with an oscilloscope, and longer gate-length times are
measured with a counter.

For shorter gate-length times, the output signal of a pulse generator is used to trigger the
gate circuitry. To measure the gate delay, At markers are used. There is often up to 1 ~LS
of jitter due to the 1 ~LS resolution of the gate delay clock. The “define measure” feature
of the oscilloscope is used to measure and calculate the average length of the gate output
automatically.

For longer gate-length times, a counter is used to measure the time period from the rising
edge of the gate output to its falling edge. Because the gate-length time is equivalent to the
clock accuracy of the spectrum spectrum analyzer, the gate-length time is compared to the
specification for clock accuracy.

Equipment
Universalcounter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP5316A
Pulse/function generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8116A
Digitizing oscilloscope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 545OlA

Cables
BNC, 120 cm (48 in) (four required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A

Adapters
BNC tee (m) (f) (f) (two required) . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1250-0781

To determine small gate delay and gate length (jitter-term)
1. Connect the equipment as shown in Figure 4-2.
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

PULSE/FUNCTION
GENERATOR

DIGITIZING
OSCILLOSCOPE

SPECTRUM ANALYZER

Figure 4-2. Gate Delay and Gate Length Test Setup

2. Press the following spectrum analyzer keys:

@ZZ7J (wait for the completion of the preset routine)
IspnN)Zhl  $P

(Wj 20 (XJ ~~~~  QFF  (underline ON) GATE  MEW GATE  BEL&Y 1 (jZJ

OATE LEh’EH 1 (j.ZJ

3. Activate the square wave output on the function generator.

4. Set the pulse/function generator controls as follows:

MODE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..*.......,...............NORM
FRQ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 Hz
DTY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50%
HIL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.5 V
LOL  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..o.ov

5. Press the following keys on the oscilloscope:

@iFiq
o f f  *f&a ax@ alrid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . highlight grid

conndlct  &&b ‘eke eta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . highlight a

pz23

@cJ

S~wt”~~  g 2 3c’g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . highlight 4

levlgl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..2v
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

10. Record the At value of the start marker reading as the MAX gate delay.

MAX gate delay

(the expected value is greater than 0.0 ps, but less than 2.0 ps)

lb determine small gate length
11. Press the following keys on the oscilloscope:

(j) L+WIDTH)  4

(DEFINE MEAS~

‘~@&&&$Q --i&i “: c>lza, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . highlight ON

12. Read the average +width (4) displayed on the oscilloscope in the bottom right-hand
annotation area.

13. Record this value as the 1 ps gate length value.

1 ps gate length

(the 1~s gate length minimum width should be greater than 800 vs and maximum width
should be less than 1200 vs.

To determine large gate length (clock accuracy term)
14. Press the following spectrum analyzer keys:

piEEF) 150 @ @TE ~A~,~~~~AY  10 @ a+@ ,,$l%Wll  65 @

15. Set the universal counter controls as follows:

TI . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . A-+B
GATETIME  delay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . mid-range
CHANNEL A . . . . . . . . . . . . . . . . . . . . . . . rising edge, dc couple, SENSITIVITY mode
CHANNEL B . . . . . . . . . . . . . . . . . . . . . . . falling edge, dc couple, SENSITIVITY mode
COM A

16. Adjust LEVELSENS on the universal counter for best triggering.

17. Record the universal counter readout value as the 65 ms gate length.

65 ms gate length

(minimum gate length width should be greater than 64.99 ms)

(maximum width should be less than 65.01 ms)

Verifying Operation 4-13



3. Verifying Gate Card Insertion Loss (Option 105 Only)

Specifications
n Additional amplitude error due to gate-on enabled

Log scale Refer to Chapter 9 for specific values.

Linear scale Refer to Chapter 9 for specific values.

Description
Use this procedure to verify that the insertion loss for the Option 105 card is within the
specifications. See the specifications in Chapter 9 for the log and linear scale additional
amplitude error due to gate-on enabled. The insertion loss is measured as follows:

1. HIGH SWEEP output on the spectrum analyzer is connected to GATE TRIGGER INPUT to
provide a trigger signal for the gate circuitry.

2. The gate is turned off and a marker reading is taken.
3. The gate is then turned on and the synthesizer/level generator amplitude is adjusted to

match the marker reading taken while the gate was off.

The difference between the two synthesizer/level generator readings is the measured insertion
loss of the gate card.

Equipment
Synthesizer/level generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 3335A

Cables
BNC, 122 cm (48 in) (two required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A

Additional Equipment for Option 001 Spectrum Analyzer
BNC cable, 750, 120 cm (48 in) . . . . . . . . . . . . . . . . . . . . . . . HP part number 15525-80010

To determine the card insertion loss
1. Connect the equipment as shown in Figure 4-4. (For Option 001 spectrum analyzers, attach

the 75Q cable to the spectrum analyzer RF input connector rather than the 500 cable.)

SYNTHESIZER/LEVEL
GENERATOR

SPECTRUM ANALYZER

EINC  CABLE J

Figure 4-4. Gate Delay and Gate Length Test Setup

pz24
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3. Verifying Gate Card Insertion Loss (Option 105 Only)

2. Set the synthesizer/level generator controls as follows:

FREQUENCY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50 MHz
AMPTDINCR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..O.OldB
AMPLITUDE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -5 dBm

3. On the spectrum analyzer, press I-1. Wait until preset is finished.

4. Press the following spectrum analyzer keys:

FGO@g
SPAN

(mJ loom
(j-1 100 Imsl] GATEl# (underline OFF) @E #4@ZU GA'& DEL& 20@

$@E .4bi&i?k  65 @

(SPEAK S E A R C H )  ~~~T~

c-1 GATE:  08 a&. (underline ON)
(PEAK S E A R C H )

5. Use the step INCR @) or a key on the synthesizer/level generator to adjust the output
amplitude for a spectrum analyzer MKR A reading of 0.0 f0.05 dB.

6. Record the amplitude displayed on the synthesizer/level generator as the synthesizer/level
generator reading.

synthesizer/level generator reading

7. Subtract the synthesizer/level generator reading you just recorded from -5.0 dBm. Record
the result as the gate card insertion loss.

For example, if the synthesizer/level generator reading is -4.96 dBm,  then the result is
-0.04 dBm as shown below:

-5.0 dB minus the synthesizer reading is equal to the gate card insertion loss

(-5.0) - (-4.96) = -0.04 dBm

gate card insertion loss

(the insertion loss should be between -0.3 dB and +0.3  dB)
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4. Verifying IF Frequency Accuracy (Option 151 Only)

Specifications
The IF frequency accuracy should be 21.4 MHz f17 Hz or less for an HP 85913, or 21.4 MHz
rt15 Hz or less for an HP 8593E through 8596E.

Description
Use this procedure to verify that the IF frequency accuracy of the spectrum analyzer with
option 151 installed is within specification. The IF frequency accuracy is measured as follows:

1. A frequency and amplitude self-calibration is performed on the HP 8590-series  spectrum
analyzer to improve the accuracy of the spectrum analyzer.

2. A stable RF signal from a synthesized source is input to the spectrum analyzer. The signal
is at 870 MHz, the worst-case frequency for spectrum analyzer errors in the radiotelephone
band.

3. The spectrum analyzer IF output frequency is then measured with a frequency counter that
is externally triggered by a 10 MHz output from the synthesizer.

4. The frequency measured is compared with the specified IF output frequency of the
spectrum analyzer.

Equipment
Synthesized signal generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8662A or 8663A
Microwave frequency counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 5343A

Cables
BNC, 122 cm (48 in) (three required) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A

Adapters
Type N (m) to BNC (f) (two required) . . . . . . . . . . . . . . . . . . . . HP part number 1250-0780

lb determine the IF frequency accuracy
1. Connect the equipment as shown in Figure 4-5.

BNC CABLE BNC CABLE

BNC CABLE

pb739b

Figure 4-5. IF Frequency Accuracy Test Setup
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4. Verifying IF Frequency Accuracy (Option 151 Only)

2. Perform a frequency and amplitude self-calibration on the HP 8590-series  spectrum analyzer.
This improves the accuracy of the spectrum analyzer. If necessary, refer to the “Getting
Started” chapter of the spectrum analyzer User’s Guide for a complete explanation of this
procedure.

3. Press the following synthesized signal generator keys:

4. Press the following HP 859Oseries  spectrum analyzer keys:

5. Use the frequency counter to measure the IF frequency. Record this value in the
performance verification test record at the end of this chapter.
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5. Verifying Error Vector Magnitude (EVM)(Option 151 Only)

Specifications
The error vector magnitude (EVM) accuracy specification is based on the phase noise
performance of the HP 8590-series  spectrum analyzers. The frequency stability of the
HP 85933 through 8596E spectrum analyzers contributes to an EVM uncertainty of +0,75%
to -2.0% after an average of ten measurements. The close-in phase noise performance of the
HP 8591E can support an EVM average specification of + 0.75% to -3.9% after an average
of ten measurements. This performance test procedure characterizes the spectrum analyzer
single sideband phase noise at frequency offsets close to and far from the carrier frequency.
Frequency offsets tested are 100 Hz, 400 Hz, 1 kHz, 10 kHz, and 100 kHz away from the
carrier.

Description
Use this procedure to measure phase noise in order to verify that the calculated error vector
magnitude (EVM) is within specification. This procedure measures phase noise at offsets of 100
Hz, 400 Hz, 10 kHz, 100 kHz from the carrier, after which the equivalent EVM is calculated.
The phase noise level at each of these five offsets represent the phase noise behavior over a
region of the phase noise curve. The total phase noise level of the spectrum analyzer can be
judged by making a measurement in each region. The five phase noise measurements have
been broken into two ranges; close-in phase noise (100 Hz, 400 Hz, and 1 kHz), and wide offset
phase noise (10 kHz and 100 kHz).  Different methods for measuring phase noise are used for
each range.

1. After a 60-minute  warmup, a frequency and amplitude self-calibration is performed to
improve the accuracy of the spectrum analyzer.

2. A stable RF signal is input to the HP spectrum analyzer under test. The resulting IF signal
is used to characterize single sideband phase noise of the spectrum analyzer under test at
100 Hz, 400 Hz, and 1 kHz bandwidths. Scale correction, log amplitude error, and detector
response characteristics are taken into account using a worksheet table. 10 kHz and 100 kHz
single sideband phase noise is measured using the RF signal itself and the spectrum analyzer
under test. The measured phase noise values are then used to calculate the equivalent EVM.

Equipment
Synthesized signal generator . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8662A or 8663A
Spectrum analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .HP 8566B
Step attenuator (1 dB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8494A
Step attenuator (10 dB) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . HP 8495A

Cables
BNC, 122 cm (48 in) (five required) . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . HP 10503A

Adapters
Type N (m) to BNC (f) (three required) . . . . . . . . . . . . . . . . . HP part number 1250-0780
Type N (m) to type N (m) (one required) . . . . . . . . . . . . . . . . HP part number 1250-0778
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5. Verifying Error Vector Magnitude (EVM)(Option  151 Only)

To determine phase noise
Perform a frequency and amplitude self-calibration on the HP 8590~series  spectrum analyzer.
This improves the accuracy of the spectrum analyzer and is intended to self test the digital
demodulator PC boards in the spectrum analyzer. If necessary, refer to the “Getting Started”
chapter of the spectrum analyzer User’s Guide for a complete explanation of this procedure.

1. Connect the equipment as shown in Figure 4-6. Set the two step attenuators to 0 dB
attenuation.

SPECTRUM
ANALYZER

SYN&kl;l~IZED

GENERATOR

STEP
ATTENUATOR

1 0  dB
STEP

ATTENUATOR

ADAPTER ADAPTER ADAPTER

AUX
I F  O U T P U T

I RF OUTPUT

SPECTRUM
ANALYZER

( U N D E R  TEST)

ENC
CABLE

BNC C A B L E J
pb759h

Figure 4-6. Error Vector Magnitude (EVM) Test Setup

2. Press the following synthesized signal generator keys:

Cm) (press the blue key and then [FCTN))

3. Press the following HP 8590-series  spectrum analyzer keys:

pm-)
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5. Verifying Error Vector Magnitude (EVM)(Option 151 Only)

4. Press the following HP 8566B  spectrum analyzer keys:

::

d”:
e.
f.

hB:
i.
j.

k.
1.

m.
n.

0 .

Pa

q.
r.

S.

t.
U .

V.

W .

X.

Y*

Z.

aa.

Press QNSTR  PRESET] LCENTER  FREQUENCY]  121.4) (MHz)
Press (FREQUENCY SPAN) 120) @

Press MARKER ENTRY (j-SEARCH) Lj)
Press Iml?J 0 @
Press MARKER ENTRY (PEAK SEARCH_)  (j) CMKR  + REF  LVL_)

Record this one marker amplitude value on three different lines in Table  4-7 under
column A. The far left-hand column in the table lists several bandwidths. Find the
lines in column A that correspond with 100 Hz, 400 Hz, and 1 kHz bandwidths and
record the marker amplitude value on those three lines.
Press MARKER MODE @IGNAL  TRACK]  [FREQUENCY SPAN) @ @

Press MARKER MODE @GNAL TRACK)  to disable the signal track function
Press CFREqUENCVj  @J lHzJ (REsj Ila] @
Press &WEEP TIME)  [20) m CCENTER  FREQUENCY] and then turn the knob either
direction to adjust the line for a “peak” near the top graticule.
PI-eSS  (j-- @ @ [CF STEP  SIZE) @$ @
Press @WEEP TIME)  Ila] Isec] CCENTER  FREQUENCY] (j’j). If the noise trace is below
the eighth graticule line from the top, press CREFERENCE  LEVEL), and then press @)
repeatedly until the noise trace is above the eighth graticule line.
Press [w] L-1 to turn on video averaging.
Press Ilo] (iZJ SWEEP (-J to set the spectrum analyzer to take ten video averages
Allow the spectrum analyzer to complete ten sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.
Press ISHIFT)  (SWEEP TIMEJ to turn off video averaging.
Press MARKER ENTRY @EAK SEARCH) and in ‘lhble 4-7, record the marker amplitude
value in column B on the line that corresponds to 100 Hz bandwidth in the first
column.
Press (RES BW  AUTO]  LVIDEO BW  AUTO]  [SWEEP  TIME  AUTO]  SWEEP (m)
Press (FREQUENCY SPAN) @ @. If the signal peak is not visible, press
CREFERENCE  LEVEL), and then press @) repeatedly until the signal peak is on the top
graticule line.
Press MARKER ENTRY CPEAK  SEARCH] (j-1

Press (j-SPAN_) @J IHz_l (jREsj Ilo] (iGJ
Press (SWEEP TIME]  120) @(CENTER  FREQUENCY) and then turn the knob both
directions to adjust the line for a “peak” near the top graticule.
PIWS Cm- @ @ (CF STEP  SIZE) @ @

Press (SWEEP TIME)  Ilo) Isec] (CENTER FREQUENCY) @). If the noise trace is below
the eighth graticule line from the top, press CREFERENCE  LEVEL), and then press @j
repeatedly until the noise trace is above the eighth graticule line.
Press Cm) [VlDEoJ  to turn on video averaging.
Press Ilo] @ SWEEP @GiZ) to set the spectrum analyzer to take ten video averages.

Allow the spectrum analyzer to complete ten sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.
Press m (SWEEP TIN to turn off video averaging.
Press MARKER ENTRY (PEAK SEARCH) and in ‘lhble 4-7, record the marker amplitude
value in column B on the line that corresponds to 400 Hz bandwidth in the first
column.

bb.
cc.

Press (RES  BW  AUTO_) [VIDEO  BW AUTO]  [SWEEP TIME  AUTO]  SWEEP Cm]
Press [FREQUENCY SPAN) (2J m. If the signal peak is not visible, press
CREFERENCE  LEVEL), and then press @) repeatedly until the signal peak is on the top
graticule line.

dd. Press MARKER ENTRY (PEAK SEARCH) c-1

ee. Press (FREQUENCY) (2J (GJ (jj) Ilo] (iGJ
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5. Verifying Error Vector Magnitude (EVM)(Option 151 Only)

ff. Press @iZiFTW)  12oJ @ (CENTER FREQUENCY)  and then turn the knob both
directions to adiust the line for a “peak” near the top graticule.

gg. Pre&(mj (iJ IHZJ  &F STEP  SIZE) 0 IkHzJ

hh. Press [SWEEP TIMES Ilo) Lsec] [CENTER FREQUENCY)  @)If the noise trace is below the eighth
graticule line from the top, press (REFERENCE  LEVELJ,  and then press @ repeatedly until

1 ,*the noise trace is above the eighth graticure  une.
ii. Press (SHIFT)  I’) to turn on video averaging.
jj. Press (%J @ SWEEP @GXiF) to set the spectrum analyzer to take ten video averages

Allow the spectrum analyzer to complete ten sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

kk. Press m [SWEEP TIME)  to turn off video averaging.
11. Press MARKER ENTRY [PEAK SEARCH) and in ‘lhble  4-7, record the marker amplitude

value in column B on the line that corresponds to 1 kHz bandwidth in the first column.

Verifying Operation 4-21



Phase Noise/EVM Work Bble 1

‘Ihble 4-7. Phase Noise/EVM Worktable 1

Bandwidth (4 09 m V9 (E)
Signal Worst-case Signal Attenuator External
Level Averag e Level Correction Attenuators
(W Noise dBC Value Setting

Level at Noise WV W)
Gw Level

(B-4

100 Hz

400 Hz

1 kHz

10 kHz

100 kHz

Phase Noise/EVM Work ‘IItble  2

‘Ihble  4-8. Phase Noise/EVM Worktable 2

Bandwidth (F) W (H) (1) (4
Marker Log Scale Bandwidth Detector Corrected

A Correction Correction and Phase Noise
Reading w-9 P/W
w (D + E)-F (10 10:~ BW) CzfetTln (C + G-H + I)

100 Hz 10 2.5

400 Hz 10 2.5

1 kHz 10 2.5

10 kHz 24.77 2.5

100 kHz 24.77 2.5

5. Press the following HP 8590-series  spectrum analyzer keys:

a. Press (FREQUENCY)  S’pRT FWQ ~870.025]  m STOP FREQ (LGZiIiK1)  lMHzJ

b. Press(EGJ(300_)IHz)  +I0 @W Iloo_l(iCJ
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c. Press MARKER (PEAK SEARCH) and note the marker amplitude shown in the upper
right-hand corner of the display. Enter that value in column A of ‘Iable  4-7 for 10 kHz
and 100 kHz bandwidths.

d. Press (m) and then press STEP a repeatedly until the noise trace is above the
7th. graticule line.

e. Press (sGL) Isw_l yJ$ shVfJ  Oe Ilo] (ENTER) to set the spectrum analyzer to take ten
video averages

Allow the spectrum analyzer to complete ten sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

f. Press (PEAK SEARCH) IMKR) I&% A Ilo] m !&U%l&R  I#URK&  , and note the marker
amplitude shown in the upper right-hand corner of the display. Enter that value in
column B of ‘R-tble  4-7 for 10 kHz bandwidth.

g. Press ‘Igfcmt  & @ (kHz_)  ir and note the marker amplitude shown in the
upper right-hand corner o nter that value in column B of Table  4-7 for
100 kHz bandwidth.

h. Press (&) ,,_ FIqp,_ (m] LMHz)

i. Press (?ZJ (iJ (GIG2 [SPAN) * ,&&I

6. Calculate the external attenuators setting in ‘lhble  4-7:

a. Refer to ‘lhble 4-7.

b. Subtract the value in column A from the value in column B for each bandwidth and
enter each result in column C.

c. Calculate the value in column C for each bandwidth to the nearest dB and enter each
result in column E. The values in column E will be used later in this procedure.

7. Press the following HP 8566B  spectrum analyzer keys:

a. Press (~NSTR  PRESETJ  CCENTER  FREQUENCY)  (21.4) @

b. Press m @ @iJ

c. Press [FREQUENCY SPAN) (jiZiK)

d. Press PEAK SEARCH) MARKER MODE (SIGNAL  TRACK)  (FREQUENCY SPAN] (i’J @ and allow
the spectrum analyzer to complete the tracking function.

e. When the displayed signal is stable, press MARKER MODE [SIGNAL  TRACK)  to disable the
signal track function

f. Press IREs (iJ (iGJ

g. Press MARKER ENTRY [PEAK SEARCH] (jj) CMKR  -+ REF  LVL)

h. Press (-J @ @J (V’DEOBW)  IiJ IGJ

i. Press MARKER MODE @XJ and set the two external attenuators to the value in column
E for 100 Hz bandwidth in lhble 4-7.

j. Press SWEEP (SINGLE)  and wait for one complete sweep. In ‘lhble 4-8, record the marker
value in column F on the line that corresponds to 100 Hz bandwidth in the first column.

k. Set the two external attenuators to the value in column E for 400 Hz bandwidth in
‘Ihble  4-7.

1. Press SWEEP [w) and wait for one complete sweep. In Table  4-8, record the marker
value in column F on the line that corresponds to 400 Hz bandwidth in the first column.
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m.

n.

0.

P.

q.

r.

Set the two external attenuators to the value in column E for 1 kHz bandwidth in
Table 4-7.

Press SWEEP @KKK]  and wait for one complete sweep. In Table  4-8, record the marker
value in column F on the line that corresponds to 1 kHz bandwidth in the first column.

Set the two external attenuators to the value in column E for 10 kHz bandwidth in
‘Ihble  4-7.

Press SWEEP (?KZ] and wait for one complete sweep. In ‘lhble 4-8, record the marker
value in column F on the line that corresponds to 10 kHz bandwidth in the first column.

Set the two external attenuators to the value in column E for 100 kHz bandwidth in
‘Pable  4-7.

Press SWEEP (ml and wait for one complete sweep. In ‘lhble 4-8, record the marker
value in column F on the line that corresponds to 100 kHz bandwidth in the first
column.

8. Calculate corrected phase noise value using Table  4-8

a. Find the performance data provided with the two external attenuators. Determine the
attenuator correction values for each bandwidth setting for column E in ‘lhble 4-7. Sum
the two correction values and record the result in column D of ‘lhble 4-7.

b. For each bandwidth, sum the values in columns D and E in ‘Ihble  4-7, subtract the value
in column F of lhble  4-8, and record the value in column G of ‘Pable  4-8.

c. For each bandwidth, sum column values C,G,H, and I in nble 4-7 and Table  4-8 and
record the value in column J. The values in column J represent the corrected phase
noise in dB/Hz  for the five bandwidths.

9. Calculate %EVM using corrected phase noise values in Table  4-8

10. The EVM contribution of the HP 8590 E-Series spectrum analyzers is directly related to the
spectrum analyzer phase noise. The phase noise of the spectrum analyzer is integrated over
five offset regions to derive the RMS phase noise error contribution. The root sum square
of these five regions is applied to the following equation:

Percent EVM = 100 (.207936 s 10-5) + 4 1.00456[ *sin (Has;erm-,‘]

a. First, solve for P1 through P5 using the values for phase noise listed in column J of
‘lhble 4-8. Column J phase noise values are represented with the variable J in the
equations.

For HP 8593/4/5/63  spectrum analyzers (Use J for 100 Hz bandwidth):

PI = 1.125. lo6

For HP 8593/4/5/63  spectrum analyzers (Use J for 400 Hz bandwidth):

IOf
( >

2

p2 = .005 o,oo25

For HP 8593/4/5/63  spectrum analyzers (Use J for 1 kHz bandwidth):

P3 = 2000(10~)~

4-24 Verifying Operation



For HP 8593/4/5/63  spectrum analyzers (Use J for 10 kHz bandwidth):

P4 = 7.383. lo-”

For HP 8593/4/5/63  spectrum analyzers (Use J for 10 kHz bandwidth):
2

For HP 85913 spectrum analyzers (Use J for 100 Hz bandwidth):
2

PI =

For HP 85913 spectrum analyzers (Use J for 400 Hz bandwidth):
2

For HP 85913 spectrum analyzers (Use J for 1 kHz bandwidth):

P3 = looqlof)2

For HP 85913 spectrum analyzers (Use J for 10 kHz bandwidth):
2

P4 = 1.249. lo-7

For HP 85913 spectrum analyzers (Use J for 10 kHz bandwidth):
2

Ps =

b. Next, solve for Pt:

Pt = 24(Pl  + P2 + P3 + P4 + P5)

c. Now solve for phase error:

Phase Error = 57.296

d. Finally, solve for Percent EVM:

Percent EVM = 100 (.207936.  10m5)  + 4 1.00456[ * sin (Phas;error)  ‘1

e. Now record the Percent EVM in the “Performance Verification Test Record” at the end
of this chapter.
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Performance Verification Test Record
The Performance Verification Test Record lists test specifications and acceptable limits. HP
recommends that you make a copy of this table, record the complete test results on the copy of
the performance verification test record, and keep the copy for your calibration test records.
You may find that keeping a record of the calibration test records is helpful for tracking gradual
changes in test results over long periods of time.

‘lh.ble 4-9. Performance Verification Test Record (Page 1 of 3)

Hewlett-Packard Company

Address:

Model HP 8590 Series spectrum analyzer with HP 857

Serial No.

Options

Firmware revision

Customer

Ambient temperature “C

Power mains line frequency ____

Test Equipment Used:

Description

Synthesized signal generator

Synthesized sweeper

3ynthesizer/level  generator

Spectrum analyzer

Measuring receiver

Power sensor

3scilloscope

Microwave frequency counter

Universal counter

Pulse/function generator

Power splitter

1 dB Step attenuator

LO dB Step attenuator

Report No.

Date

(e.g. 10 SEP 1989)

18B

Tested by

Relative humidity %

Hz (nominal)

Model No. Trace No. Cal Due Date
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Performance Verification ‘I&t Record

Performance Verification Test Record (Page 2 of 3)

Hewlett-Packard Company
Model HP 8590 Series spectrum analyzer with HP 85718B  Report No.

Serial No. Date

Test ‘l&t Description Results Measurement
No. Min Measured Max Uncertainty

1. Absolute amplitude accuracy
10 dB attenuation

Amp accuracy at 829 MHz -9.6 dBm - -8.4 dBm +0.24/-0.25  dB
Amp accuracy at 844 kHz -9.6 dBm -8.4 dBm +0.24/-0.25  dB
Amp accuracy at 874 MHz -9.6 dBm -8.4 dBm +0.24/-0.25  dB
Amp accuracy at 889 MHz -9.6 dBm -8.4 dBm +0.24/-0.25  dB
Amp accuracy at 1850 MHz -9.9 dBm -8.1 dBm + 0.24/-0.25  dB
Amp accuracy at 1870 MHz -9.9 dBm -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1890 MHz -9.9 dBm - -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1910 MHz - 9 . 9  dBm _ _ _ _ -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1930 MHz -9.9 dBm -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1950 MHz -9.9 dBm - -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1970 MHz - 9 . 9  dBm _ _ _ -8.1 dBm +0.24/-0.25  dB
Amp accuracy at 1990 MHz -9.9 dBm -8.1 dBm +0.24/-0.25  dB

20 dB attenuation
Amp accuracy at 1990 MHz +O.l dBm  !/ - + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1970 MHz + 0.1 dBm  ’ - + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1950 MHz +O. 1 dBm  ~ + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1930 MHz +O. 1 dBm ____ + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1910 MHz + 0.1 dBm + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1890 MHz +O. 1 dBm  ~ + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1870 MHz +O. l  dBm _ _ _ _ + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 1850 MHz +O.l dBm + 1.9 dBm +0.24/-0.25  dB
Amp accuracy at 889 MHz +0.4 dBm + 1.6 dBm +0.24/-0.25  dB
Amp accuracy at 874 MHz +0.4 dBm + 1.6 dBm +0.24/-0.25  dB
Amp accuracy at 844 MHz +0.4 dBm + 1.6 dBm +0.24/-0.25  dB
Amp accuracy at 829 MHz +0.4 dBm _ _ _ + 1.6 dBm +0.24/-0.25  dB

Verifying Operation 4-27



1Performance Verification Test Record

I&t
No.

Test Description
Min

30 dB attenuation
Amp accuracy at 829 MHz
Amp accuracy at 844 MHz
Amp accuracy at 874 MHz
Amp accuracy at 889 MHz
Amp accuracy at 1850 MHz
Amp accuracy at 1870 MHz
Amp accuracy at 1890 MHz
Amp accuracy at 1910 MHz
Amp accuracy at 1930 MHz
Amp accuracy at 1950 MHz
Amp accuracy at 1970 MHz
Amp accuracy at 1990 MHz

40 dB attenuation
Amp accuracy at 1990 MHz
Amp accuracy at 1970 MHz
Amp accuracy at 1950 MHz
Amp accuracy at 1930 MHz
Amp accuracy at 1910 MHz
Amp accuracy at 1890 MHz
Amp accuracy at 1870 MHz
Amp accuracy at 1850 MHz
Amp accuracy at 889 MHz
Amp accuracy at 874 MHz
Amp accuracy at 844 MHz
Amp accuracy at 829 MHz

2. Gate delay accuracy
Gate length accuracy

MIN gate delay
MAX gate delay
65 ms gate length

3. Gate card insertion loss

+4.4 dBm
+4.4 dBm
+4.4 dBm
+4.4 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm
+4.1 dBm

+3.7 dBm
+3.7 dBm
+3.7 dBm
+3.7 dBm
+3.7 dBm
+3.7 dBm
+3.7 dBm
+3.7 dBm
+4.0 dBm
+4.0 dBm
+4.0 dBm
+4.0 dBm

0.0 ps
0.0 ps

64.99 ms

4. .F. frequency accuracy
HP 8593/4/5/63
HP 8591E

21.399985 MHz

Results
Heasurc

+5.6 dBm
+5.6 dBm
+5.6 dBm
+5.6 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm
+5.9 dBm

+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.3 dBm
+6.0 dBm
+ 6.0 dBm
+6.0 dBm
+6.0 dBm

2.0 ps
2.0 ps

65.01 ms

+0.3 dB

21.400015 MHz
21.400017 MHz

Measurement
Uncertainty

+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB

+ 0.24/-0.25  dB
+ 0.24/-0.25

+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25 dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
+ 0.24/-0.25  dB
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Performance Verification ‘l&t Record

Performance Verification Test Record (Page 3 of 3)

Hewlett-Packard Company
Model HP 8590 Series spectrum analyzer with HP 85718B  Report No.

Serial No. Date

Test Test Description Results Measurement
No. Measured Max Uncertainty
5. Error vector magnitude (EVM)

HP 8593/4/5/63 1.5% f 0 . 5 %
HP 8591E 1.7% f0.5%
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5
Programming the NADC Personality

This chapter explains how the NADC measurements personality’s functions can be executed by
using programming commands. When you use programming commands to operate the NADC
measurements personality, you send instructions to the spectrum analyzer instead of pressing
the softkeys. The instructions (also called programming commands) can be sent to the spectrum
analyzer using either a computer or an external keyboard.

This chapter contains the following sections:

n Accessing the NADC measurements personality for remote operation.

n Programming basics for NADC remote operation.

n Customizing the NADC personality.

n Programming examples for NADC remote operation.

Before you can program the spectrum analyzer, you must connect the spectrum analyzer
to the computer. See the programming documentation for the spectrum analyzer for more
information.

All the programming examples in this chapter which use a computer (that is, contain line
numbers or use “OUTPUT 718” or “OUTPUT @@a”)  are written in HP BASIC.
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Accessing the NADC Analyzer Mode for Remote Operation
‘lb  use the NADC programming commands, the NADC measurements personality must be loaded
into spectrum analyzer memory, and NADC analyzer mode must be selected. This section
contains the following procedures:

n Load the NADC measurements personality remotely.

n Select the NADC analyzer mode remotely.
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To load the NADC measurements personality remotely
1. Insert the HP 85718B  NADC-TDMA measurements personality memory card into the

analyzer front-panel memory card reader.

2. Prepare the spectrum analyzer for the DONE command by doing an instrument preset and
placing the spectrum analyzer into a single sweep mode.

3. Execute the take sweep (TS) command. You must execute the take sweep command before
the DONE command.

4. Execute the DONE command.

5. Wait until the DONE command returns a “ 1. n

6. Remove any personalities from the spectrum analyzer by executing the DISPOSE ALL
command.

7. Wait until the DISPOSE ALL command has finished.

8. Use the spectrum analyzer LOAD command to load the file called “dNADC”  into spectrum
analyzer memory.

9. Execute the take sweep (TS) command. You must execute the take sweep command before
the DONE command.

10. Execute the DONE command.

11. Wait until the DONE command returns a “ 1. n

This procedure describes how to use programming commands to load the NADC measurement
personality into spectrum analyzer memory. However, you may find it more convenient to use
the spectrum analyzer front-panel keys to load the personality into memory.

Example
OUTPUT 718;"IP;SNGLS;"

OUTPUT 718;"TS;"
OUTPUT 718;"DONE?;"

ENTER 718;Done
OUTPUT 718;"DISPOSE  ALL;"

WAIT 10
OUTPUT 718;"LOAD/dNADC/;"

OUTPUT 718."TS."
OUTPUT 718;"DOiE?;"

ENTER 718;Done

Does an instrument preset and places the
spectrum analyzer in the single sweep mode.
Ryf0rm.s a take sweep.
Queries the spectrum anulym to return a “1”
when the take sweep (TS) command completes.
Waits until a “1”  is returned.
Removes any personalities from spectrum an-
al~zer  m4xuny.
Wait for DISPOSE ALL to jinish.
Loads the NADC measurements personality
into spectrum analjjzer  memow.  VNADC”
is the jile name for the NADC measurements
personality program.
Bqforms  a take sweep.
DONE? returns a “1” when the LOAD and the
TS commands are completed.
Waits until a “1”  is returned.
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‘I% select the NADC analyzer mode remotely
1. Prepare the spectrum analyzer for the DONE command by doing an instrument preset and

placing the spectrum analyzer into a single sweep mode.

2. Change to the NADC analyzer mode by setting the value of the MODE command to 10.

3. Perform a take sweep. You must do a take sweep before executing the DONE command.

4. Execute the DONE command.

5. Wait until the DONE command returns a “ 1. n

The spectrum analyzer must be using the NADC analyzer mode before you can send any NADC
programming commands to the spectrum analyzer. You need to execute the DONE command to
ensure that the spectrum analyzer has finished executing the MODE command.

Example
OUTPUT 718;"IP;SNGLS;" Does an instrument preset and places the

spectrum analfj.zer  in the single sweep mode.
OUTPUT 718;"MODE IO;" Changes to the NADC mode.
OUTPUT 718; ‘ITS; ” &forms  a take sweep.
OUTPUT 718*"DONE'*", * , DONE? returns a “1” when the MODE and take

sweep commands are completed.
ENTER 718;Done Waits until a “1” is returned.
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To select the E-TDMA analyzer mode remotely
1. Prepare the spectrum analyzer for the DONE command by doing an instrument preset and

placing the spectrum analyzer into a single sweep mode.

2. Change to the E-TDMA analyzer mode by setting the value of the MODE command to 11.

3. Perform a take sweep. You must do a take sweep before executing the DONE command.

4. Execute the DONE command.

5. Wait until the DONE command returns a U 1. n

The spectrum analyzer must be using the E-TDMA analyzer mode before you can send any
E-TDMA programming commands to the spectrum analyzer. You need to execute the DONE
command to ensure that the spectrum analyzer has finished executing the MODE command.

Example
OUTPUT 718."IP-SNGLS*", 9 , Does an instrument preset and places the

spectrum analyzer in the single sweep mode.
OUTPUT 718;"MODE II;" Changes to the E-TDMA mode.
OUTPUT 718;"TS;" I?qforms  a take sweep.
OUTPUT 718;"DONE?;" DONE? returns a “1” when the MODE and take

sweep commands are completed.
ENTER 718;Done Waits until a “1”  is returned.
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Programming Basics for NADC Remote Operation
This section contains information about how to use the NADC programming commands. For
more information about a specific command, refer to the description for the command in
Chapter 10.

This section contains the following procedures:

n Use the MOV command,

w Use the NADC setup and measurement commands.

w Use the repeat command.

w Determine when a measurement is done.

n Use an external keyboard to enter programming commands.

Note The NADC programming commands and variables begin with an underscore (-),
and spectrum analyzer programming commands do not. For example, -CH is a
NADC programming command, and MOV is a spectrum analyzer programming
command.

This guide contains information about the NADC programming commands. See
the programming documentation for the spectrum analyzer for information
about the spectrum analyzer programming commands.
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!Ib use the spectrum analyzer MOV command
w Use the MOV command to move a value into a NADC command that can accept a value.

You are encouraged to use the MOV command when you need to move a value into a NADC
programming command. Using MOV allows the spectrum analyzer to process the command
faster because no text is displayed in the active function area during command execution.

Example
This example shows how to move a number into the -CH command. The -CH command allows
you to enter the channel number to be measured.

OUTPUT 718;"MOV ,CH,4;" Changes the channel number to 4.

To use the NADC setup and measurement commands
1. Execute the measurement’s setup command.

2. Change the spectrum analyzer setting, as desired.

3. Execute the measurement’s “measure” command.

Most of the NADC measurements can be done two ways:

Method 1: By executing the command that automatically performs both the setup and
measurement. For example, -CPWR sets up the measurement and also performs the carrier
power measurement.

or,

Method 2: By executing the command that sets up the measurement, a command that
changes a spectrum analyzer setting, and then the command that actually performs the
measurement. This method allows you to change parameters (for example, resolution
bandwidth) for a measurement. For example, the two commands needed to perform the
carrier power measurement are -CPS (sets up the measurement) and -CPM (actually
performs the measurement).

This procedure demonstrates how you can perform a measurement by the second method.

Example
OUTPUT 718;",CPS;" Sets up the spectrum analyzer settings for the carrier power

measurement.  AJ%Y -CPS is executed, the resolution band-
width is set to 100 kHz.

OUTPUT 718;"RB 300KHZ;" Changes the resolution bandwidth to 300 kHz.
OUTPUT 718;",CPM;" I&forms the carrier power measurement.
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‘lb use the repeat command
n Execute the -RP’l’ command to repeat a measurement.

You can use the -RFT  command if you want to repeat a power measurement, adjacent
channel power measurement, intermodulation spurious measurement, digital demodulation
measurement, or power versus time measurement. Some NADC measurements personality
parameters such as channel number and trace status can be changed prior to executing -RPT.

Example
OUTPUT 718; “MOV ,CH, 1; ” Changes the channel number to channel 1.

-CH is the command for the channel number
OUTPUT 718; “-RPT; ” I&peats  the previous measurement.

To determine when a measurement is done
1. Execute the desired measurement command. When the measurement is finished, the

command will return a number. This number is called the measurement state.

2. Use a REPEAT UNTIL loop to enter the numbers from the spectrum analyzer output buffer
into the computer.

Because there may be other numbers in the spectrum analyzer output buffer, you need to
use a loop to determine if the measurement state has been received. See the description for
the command in Chapter 10 to determine what numbers are valid measurement state values.

3. Examine the value of the measurement state.

If the number is 1, the spectrum analyzer has successfully completed the command. If the
number is greater than 1, an error has occurred. See the description for the measurement
command in Chapter 10 for more information about error conditions and measurement state
values.

It is necessary to check the measurement state to ensure that the results of a measurement
are not queried before the measurement is completed. The measurement state is also useful
for checking for error conditions (for example, if the carrier level is too low to make the
measurement).

Example
OUTPUT 718; “,ACH;  ”
REPEAT

ENTER 718;Meas-state
UNTIL Meas,state>O  AND Meas_state<3

&forms  the auto channel routine.
Repeats the INTER statement until a valid
number for the measurement state is found.
Enters the values from the anul~zer  b@ex
Ignores numbers that are not valid numbers
for the ACH measurement state. I;br ACH,
the only valid measurement state values are 1
and 2.
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To use an external keyboard to enter commands
1. Turn off the spectrum analyzer.

Caution Do not connect the keyboard to the spectrum analyzer while the spectrum
analyzer is turned on.

2. Connect an HP Cl405 Option 2 cable from the spectrum analyzer rear panel connection
(marked EXT KEYBOARD) to the HP Cl405  Option ABA keyboard.

3. Press m to turn on the spectrum analyzer, then press m W&R%?  $M&Y&l%‘.

4. Press IF8J  on the external keyboard to enter the “keyboard to command” mode.

5. Type in the command syntax. The characters that you type are shown at the top of the
spectrum analyzer display. You can enter more than one command per line by separating the
commands with a semicolon (for example, IP ; SNGLS ;).

6. Press (jjj.

You can enter the programming commands into the spectrum analyzer by using a keyboard that
is connected to the spectrum analyzer external keyboard connector. The external keyboard
connector is included with an Option 021 or Option 023 spectrum analyzer. Refer to the
documentation for the spectrum analyzer for more information about the different external
keyboard functions.

Because you are not using an external computer, the NADC personality and spectrum analyzer
commands are entered without an OUTPUT or PRINT statement preceding them.

Example
Type in following programming line. Press [m] after the programming line has been
entered.

MOV ,CH,2; Changes the channel number to 2. -CH is the command for the channel
number:
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Customizing the NADC Personality
The NADC personality uses limits, parameters, and limit lines when performing the
measurements. You can change the values of the limits, parameters, and limit lines so that the
NADC personality performs the measurements according to your particular test situation. For
your convenience, you can store the limits and parameters that you have changed on a RAM
memory card so the values can be easily loaded into the spectrum analyzer memory, whenever
needed. This section contains the following procedures:

n Change the value of limit variables.

n Change the value of parameter variables.

n Create a limit line function.

n Save the revised limit variables, parameter variables, or limit line functions on a RAM card,
using an external keyboard.

n Save the revised limit variables, parameter variables, or limit line functions on a RAM card,
using a computer.
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To change the value of limit variables
n Use the MOV command to move the new value for a limit into the variable for the limit.

or,

l Use the VARDEF command to move the new value for a limit into the variable for the limit.
Using VARDEF to move the value for a limit redefines the instrument preset (IP) value of
that limit.

The NADC measurements personality uses a “limit” to decide if the measurement results failed
or passed. For example, if a signal is above the intermodulation spurious limit, the unit under
test will fall the intermodulation spurious measurement. You can change a limit by changing
the value of the limit variable. See ‘Ihble 10-2 for a list of all the limit variables.

If you use the MOV command:
The limit variable will be reset to the default value for the limit variable if an instrument
preset (IP) is executed or the spectrum analyzer is turned off.

Example of the MOV command

OUTPUT 718;"MOV ,IMDX,-50;" Changes the lim!it  for inttvwwdulution prod-
ucts from its current  value to -50 dR

If you use the VARDEF command:
The value for the limit variable is retained by the limit variable even if an instrument preset
(IP) is executed or the spectrum analyzer is turned off.

Example for the VARDEF command

OUTPUT 718;"VARDEF -IMDX,-50;" Changes the limit for intermodulation  prod-
ucts from its current value to -50 dR

The VARDEF command changes the NADC measurements personality that is currently in
spectrum analyzer memory; the VARDEF command does not change the program on the
HP 85718B  memory card. If you reload the NADC measurements personality from the
HP 85718B  memory card, all the limit variables are set to their default values.
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!Ib change the value of parameter variables
n Use the MOV command to move the new value for a parameter into the variable for the

parameter.

n Use the VARDEF command to move the new value for a parameter into the variable for the
parameter. Using VARDEF to move the value for a parameter redefines the instrument preset
(IP) value of that parameter.

Many of the NADC programming commands use one or more parameters when making a
measurement. A parameter is a variable that specifies a spectrum analyzer setting. For
example, the occupied bandwidth measurement uses the parameter -0BPCT to determine the
percent used for the occupied bandwidth measurement. You can change the parameter for a
measurement by moving the new value into the parameter variable. See ‘lhble 10-2 for a list of
all the parameters variables.

lf you use the MOV command:

The parameter variable will be reset to the default value for the parameter variable if an
instrument preset (IP) is executed or the spectrum analyzer is turned off.

Example of the MOV command

OUTPUT 718;"MOV -OBPCT,95;" Sets the percent of the occupied bandwidth to
95 pe?Wnt.

If you use the VABDEF command:

The value for the parameter variable is retained by the parameter variable even if an
instrument preset (IP) is executed or the spectrum analyzer is turned off.

Example for the VARDEF command

OUTPUT 718;"VARDEF -OBPCT,95;" Sets the percent of the occupied bandwidth to
95 pe?Wnt.

The VARDEF command changes the NADC measurements personality that is currently in
spectrum analyzer memory; the VARDEF command does not change the program on the
HP 85718B  memory card. If you reload the NADC measurements personality from the
HP 85718B  memory card, all the parameter variables are set to their default values.
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To create a limit line function
1. Use the FUNCDEF command to create a limit line function.

The power versus time burst, power versus time rising edge, and power versus time falling
edge measurements each have a specific limit line function definition (FUNCDEF) assigned
to the measurement. (See ‘Ihble 10-3  for a list of the limit line function names.) When you
use the FUNCDEF command to create a limit line function, you are actually redefining the
existing limit line function that was created by the NADC measurements personality.

2. Use the LIMIDEL command to delete any current limit lines. See the programming
documentation for the spectrum analyzer for more information about the LIMIDEL
command.

3. Enter the values for the new upper limit line into a trace.

The values must be in display units. With an amplitude scale of 15 dB/div, there are -4000
to 8000 display units for the spectrum analyzer display, with -4000 representing the bottom
graticule and 8000 representing the top graticule. A display unit is equal to 0.01 dB.

4. Move the contents of the trace into the upper limit line with the LIMIHI command.

See the programming documentation for the spectrum analyzer for more information about
the LIMIHI command.

5. Repeat step 3, and then move the contents of the trace into the lower limit line with the
LIMILO command.

See the programming documentation for the spectrum analyzer for more information about
the LIMILO command.

6. Turn on limit line testing with the LIMITEST command.

See the programming documentation for the spectrum analyzer for more information about
the LIMITEST command.

7. End the FUNCDEF declaration.

The power versus time burst, power versus time rising edge, and power versus time
falling edge measurements use and display an upper and a lower limit line as part of the
measurement. You can change the position and shape of these limit lines by creating a limit
line function.

Once you have created a limit line function, your limit line function remains in use unless you
reload the NADC measurements personality into spectrum analyzer memory.

Example 1
The following example shows you how you can create a limit line function for changing the
limit lines that are used in the power versus time burst measurement.

8638
8640
8642
8644
8646
8648
8650
8652
8654
8656
8658

NADC Power vs Time Burst Limits

Notes:
Horizontal: trace elements go from 1 thru 401.
Vertical: 100 display units/dB, Ref Lvl = 8000, Bottom grat

line for 10 dB/div = 0, for 15 dB/div = -4000.
The mean of the burst is positioned 4dB below Ref Lvl =7600.

Sup Time = 8000 us, gives 20 us per trace element
The right limit lines are based upon normal or short burst.
For 162 symbol burst (,SYM=O) have shift of 0 trace elements.
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8660
8662
8666
8668
8670
8672
8674
8676
8678
8680
8682
8684
8686
8688
8690
8692
8694
8696
8698
8700
8702
8704
8706
8708
8710
8712
8714
8716
8718
8720
8722

! For 140 symbol burst (,SYM=l) have shift of 45 trace elements.
!
!
OUTPUT OSa;"FUNCDEF  ,PBLIM,O"; ! Limit line function name !
!
OUTPUT OSa;"LIMIDEL;"; ! delete existing limit lines
OUTPUT OSa;"(_Y=45*,SYM);"; ! calculate shift of right limit line
!
! upper limit line
! talc vert position for absolute limit line segment.
! (-PRX default= -60 dBm)
OUTPUT @Sa;"IF(,TOP&&!-RNG);";  ! if TOP & 70 dB range
OUTPUT (OSa;  “,X1000;  ‘I ; ! line at 7th graticule position

OUTPUT (PSa;"ELSE 'I; ! else 110 dB range or BOT 70 dB
OUTPUT QSa;"(-X=100*(80+-PRX-RL));"; ! calculate dynamic position

OUTPUT QSa*"ENDIF*"*, f ,
!
! draw upper limit line in Trace A, then transfer to Limit Line Hi
OUTPUT @Sa;"MOV TRACl,39] ,-X;"; ! 1st horiz seg, calculated ,X
OUTPUT @Sa;"MOV TRA[40,(375-,Y)],8030;";  ! 2nd horiz seg, mean+4.3 dB
OUTPUT QSa;"MOV TRA[(376--Y),401],-X;";  ! 3rd horiz seg, calculated -X
OUTPUT QSa;"LIMIHI TRA;"; ! transfer TRA to LIMIHI
!
! lower limit line
! draw lower limit line in Trace A, then transfer to Limit Line Lo
OUTPUT (OSa;"MOV TRA[1,46],-8000;"; ! 1st horiz seg, off screen
OUTPUT OSa;"MOV TRA[47,(367-,Y)],5600;";  ! 2nd horiz seg, mean-20 dB
OUTPUT @Sa;"MOV TRA[(368-,Y),401],-8000;";  ! 3rd horiz seg, off screen
OUTPUT QSa;"LIMILO TRA;"; ! transfer TRA to LIMILO
OUTPUT OSa;"LIMITESTl;"; ! turn on Limit Test
OUTPUT (OSa;"O;";

Example 2
The following example shows you how you can create a limit line function for changing the
limit lines that are usedinthe power versus time rising measurement.

8 9 8 6
8 9 8 8
8 9 9 0
8 9 9 2
8 9 9 4
8 9 9 6
8 9 9 8
9 0 0 0
9 0 0 2
9 0 0 4
9 0 0 8
9010
9012
9014
9016
9018
9020

! NADC Power vs Time Rising edge Limits
!
! Notes:
! Horizontal: trace elements go from I thru 401.
! Vertical: 100 display units/dB, Ref Lvl = 8000, Bottom grat
! line for 10 dB/div = 0, for 15 dB/div = -4000.
! The mean of the burst is positioned 4dB below Ref Lvl =7600.

! Sup Time = 640 us, gives 1.6 us per trace element
I

OUTPUT OSa;"FUNCDEF  -PRLIM,O"; ! Limit line function name !

OUTPUT 6Sa;"LIMIDEL;"; ! delete existing limit lines

! upper limit line
! talc vert position for absolute limit line segment.
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9022
9024
9026
9028
9030
9032
9034
9036
9038
9040
9042
9044
9046
9048
9050
9052
9054
9056
9058

! (-PRX default= -60 dBm)
OUTPUT OSa;"IF(,TOP%%!-RNG);";  ! if TOP % 70 dB range
OUTPUT OSa;"-X1000;"; ! line at 7th graticule position

OUTPUT 0Sa;"ELSE 'I; ! else 110 dB range or BOT 70 dB
OUTPUT OSa;"(,X=l00*(80+,PRX-RL));"; ! calculate dynamic position

OUTPUT OSa*"ENDIF*"*, , ,
!
! draw upper limit line in Trace A, then transfer to Limit Line Hi
OUTPUT 0Sa;"MOV TRA[l,l22] ,-X;"; ! 1st horiz seg, calculated ,X
OUTPUT 0Sa;"MOV TRA[123,401],8030;";  ! 2nd horiz seg, mean+4.3 dB
OUTPUT 0Sa;"LIMIHI TRA;"; ! transfer TRA to LIMIHI
!
! lower limit line
! draw lower limit line in Trace A, then transfer to Limit Line Lo
OUTPUT 0Sa;"MOV TRA[l,2001,-8000;"; ! 1st horiz seg, off screen
OUTPUT 0Sa;“MOV TRA~201,401~,5600;"; ! 2nd horiz seg, mean-20 dB
OUTPUT 0Sa;"LIMILO TRA;"; ! transfer TRA to LIMILO
OUTPUT 0Sa;"LIMITESTl;"; ! turn on Limit Test
OUTPUT 0Sa;"O;";

Example 3
The following example shows you how you can create a limit line function for changing the
limit lines that are used in the power versus time falling measurement.

9264
9266
9268
9270
9272
9274
9276
9278
9280
9282
9286
9288
9290
9292
9294
9296
9298
9300
9302
9304
9306
9308
9310
9312
9314
9316
9318
9320
9322

! NADC Power vs Time Falling Edge Limits
!
! Notes:
! Horizontal: trace elements go from 1 thru 401.
! Vertical: 100 display units/dB, Ref Lvl = 8000, Bottom grat
! line for IO dB/div = 0, for 15 dB/div = -4000.
! The mean of the burst is positioned 4dB below Ref Lvl =7600.
!
! SwpTime= 640 us, gives 1.6 us per trace element
!
!
OUTPUT 0Sa;"FUNCDEF  -PFLIM,0”; ! Limit line function name !
!
OUTPUT @Sa  ;"LIMIDEL;"; ! delete existing limit lines
!
! upper limit line
! talc vert position for absolute limit line segment.
! (-PRX default= -60 dBm)
OUTPUT 0Sa;"IF(,TOP%%!,RNG);";  ! if TOP % 70 dB range
OUTPUT 0Sa;"-X1000;"; ! line at 7th graticule position

OUTPUT 0Sa;"ELSE 'I; ! else 110 dB range or BOT 70 dB
OUTPUT QSa;"C,X=l00*(80+,PRX-RL));"; ! calculate dynamic position

OUTPUT 0Sa;"ENDIF;";
!
! draw upper limit line in Trace A, then transfer to Limit Line Hi
OUTPUT 0Sa;"MOV TRA[l,2781,8030;"; ! 1st horiz segment, mean+4.3 dB
OUTPUT 0Sa;“MOV TRA[279,401]  ,-X;“; ! 2nd horiz seg, calculated ,X
OUTPUT 0Sa;"LIMIHI TRA;"; ! transfer TRA to LIMIHI
!
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9324 ! lower limit line
9326 ! draw lower limit line in Trace A, then transfer to Limit Line Lo
9328 OUTPUT 0Sa;"MOV TRA~l,200~,5600;"; ! 1st horiz segment, mean-20 dB
9330 OUTPUT 0Sa;"MOV TRA[201,4011,-8000;";  ! 2nd horiz segment, off screen
9332 OUTPUT 0Sa;"LIMILO TRA;"; ! transfer TRA to LIMILO
9334 OUTPUT 0Sa;"LIMITESTl;"; ! turn on Limit Test
9336 OUTPUT 0Sa;"0;";
9338 !

lb save limit variables, parameter variables, and limit line functions on a
RAM card, using an external keyboard
1. Refer to “To  use an external keyboard to enter commands” (located earlier in this chapter)

for information about connecting an external keyboard to the spectrum analyzer.

2. Delete the current version of the NADC personality and any other downloadable
programs from analyzer memory by pressing (Z%lK] More f. of 3' ~lS%BE lJSEii l+@l$'
DlSPOSE USER m .

3. If necessary, insert a RAM card into the analyzer front-panel memory card reader. Ensure
that the RAM card is not write-protected (the switch on the RAM card should be set to the
read/write (-) position).

4. Type in the programming statements that define the limit variable, parameter variable, or
limit line function.

n For a limit or parameter variable, type in “VARDEF,” the name of the variable (see l’hble
10-2 for a complete list of limit and parameter variables), a comma, and the value you
want for the limit or parameter. Repeat this step for each variable or limit you want to
define.

n For a limit line function, create the limit line function. (See “To create a limit line
function” for information about how to create a limit line function, but do not use the
OUTPUT or PRINT statements to send the commands to the spectrum analyzer.) Repeat
this step for each limit line function that you want to define.

5. Type in “STOR d,‘dLIMITS’, *;” to store all the newly defined limits, parameters, and limit
line functions on the memory card. The limits, parameters, and limit line functions will be
stored in a file called “dLIMITS.”

6. Load the personality into spectrum analyzer memory (see “Step 1. Load the NADC
measurements personality” in Chapter 1 for more information).

7. Remove the NADC memory card from the memory card reader and insert the RAM card
(with the dLIMITS  file on it) into the memory card reader.

3. Load the dLIMITS  file into spectrum analyzer memory by pressing (RECALL] Cat&~ C@r&

Mare 1 of :3 CA’I’AI#I  DLp . If necessary, turn the large knob on the spectrum analyzer
front panel until “dLIMITS”  is highlighted. Press LOAD FlLE.

When you load the NADC measurements personality, the measurements personality uses
default values for the limits, parameters, and limit line functions. If you then load the dLIMITS
file into spectrum analyzer memory, the personality will use the revised limit values, variable
value, or limit line function. The revised values and limit line functions will remain in
spectrum analyzer memory until the analyzer memory is erased, or the personality is reloaded
from the memory card.
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Example
Use an external keyboard to enter in the following command example lines. Press ENTER after
each line:

VARDEF ,CPXU,27;
VARDEF ,CPXL,24;
VARDEF -PBXU,6650;
VARDEF ,PBXL,6400;
STOR d,'dLIMITS',*;

The previous command lines will change the carrier power high limit (-CPXU) to 27 dBm,
change the carrier power low limit (-CPXL) to 24 dBm,  change the power versus time burst
width high limit (-PBXU) to 6650 ps and change the power versus time burst width low
limit (-PBXL) to 6400 ps. The last line stores these limits on a RAM card with the file name
’ dLIMITS.  ”

To save limit variables, parameter variables, and limit line functions on a
RAM card, using a computer
1. Insert a RAM card into the analyzer front-panel memory card reader. Ensure that the RAM

card is not write-protected (the switch on the RAM card should be set to the read/write (-)
position).

2. Delete the current version of the NADC personality and any other downloadable programs
from analyzer memory with the DISPOSE ALL command.

3. Type in the programming statements that define the limit, parameter, or limit line function.

n For a limit or parameter variable, use an OUTPUT or PRINT command to send the
spectrum analyzer command VARDEF (defines the limit or parameter variable) and
the limit or parameter variable name. See ‘Ihble 10-2 for a complete list of limits and
parameter variables. Repeat this step for each variable you want to define.

n For a limit line function, create the limit line function. (See “To create a limit line
function” for information about how to create a limit line function.) Repeat this step for
each limit line function that you want to define.

4. Use an OUTPUT or PRINT command to send the STOR spectrum analyzer command. Use
“STOR d,‘dLIMITS’, *; * to store the newly defined variables or limit line functions on the
memory card. The variables and limit line function will be stored in a file called “dLIMITS.”

5. Load the personality into spectrum analyzer memory (see “lb load the NADC measurements
personality remotely” for more information).

6. Remove the NADC memory card from the memory card reader and insert the RAM card
(with the dLIMITS  file on it) into the memory card reader.

7. Load the dLIMITS  file into spectrum analyzer memory. You can load the dLIMITS  file by
pressing RECALL) Ca@l& Cwd Efore  $ of 2 6KI’&LOO DI# . If necessary, turn the
large knob on the spectrum analyzer front panel until “dLIMITS”  is highlighted. Press
f&~,.pr~,.

Use the LOAD command to load the dLIMITS  file. For example, execute OUTPUT
718;"LOAD %dLIMITS%;".

When you load the NADC measurements personality, the measurements personality uses
default values for the limit and parameter variables and the limit line functions. If you then
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load the dLIMITS  file into spectrum analyzer memory, the personality will use the revised limit
or parameter values or limit line functions. The revised values or limit line functions will
remain in spectrum analyzer memory until the analyzer memory is erased, or the personality is
reloaded from the memory card.

Any number of custom limit files may be created and stored on a memory card as long as each
file has a unique file name, and there is enough space on the RAM card to store the files.

Example

10
20
30
40
50
60
70
80
90
100
110
120
125
130
140
150
160
170
180
190
200
210
220
230

!re-store "LIMITS,EX"
!Shows how to save custom measurement limits to a card
!for the NADC DLP. This card file can then be loaded after
!loading NADC.
!
ASSIGN 0Sa TO 718 !i/o path to spectrum analyzer

OUTPUT OSa*"IP*SNGLS*"
OUTPUT 0Sai  IITSjDONE?'
ENTER OSa;Done
OUTPUT 0Sa;"DISPOSE  ALL;" !make sure all DLPs erased.
WAIT 10 !wait for dispose all to finish.
OUTPUT 0Sa;"VARDEF  ,CPXH,27;" ! change carrier pwr high limit to 27 dBm
OUTPUT 0Sa;"VARDEF ,CPXL,24;" ! change carrier pwr low limit to 24 dBm
I

OUTPUT 0Sa;"VARDEF ,PBXH,6650;" ! change burst width hi limit to 6650 us
OUTPUT 0Sa;"VARDEF -PBXL,6400;" ! change burst width lo limit to 6400 us
!
OUTPUT 0Sa;"STOR  d,'dLIMITS',*;" ! store to RAM memory card
OUTPUT 0Sa;"CONTS;" ! continuous sweep
DISP "DONE"
!
END
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Programming Examples
This section contains programming examples that show you how to do the following
measurements remotely:

n Select base or mobile station configuration.

n Select a channel with the auto channel command.

n Measure the carrier power.

n Measure the carrier off power.

n Measure the occupied bandwidth.

n Measure the adjacent channel power of a base station.

n Measure the adjacent channel power of a mobile station.

n Measure the channel power.

n Measure a frame.

n Measure a burst.

n Measure a rising edge.

n Measure a falling edge.

n Measure the intermodulation spurious emissions.

n Monitor a band.

n Measure the demodulated data bits.

n Measure the I-Q pattern.

n Measure the 8 point constellation.

n Measure the modulation accuracy.

n Measure the 10 symbol, 10 burst modulation accuracy.

n Measure the modulation accuracy using averaging.

n Display digital demodulator status.
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To select base or mobile station configuration
This example shows how you can use the NADC programming command -MS for selecting
either a base or mobile station configuration.

10 !re-store “MS,EX”
20 !Shows how to use the -MS command in the NADC DLP
30 I
40 REAL Meas,state !measurement  state variable
50 !
60 ASSIGN 0Sa TO 718 !i/o path to spectrum analyzer
70 !
80 OUTPUT 0Sa;"MOV ,MS,l;" !set config for Mobile Station
90 REPEAT
100 ENTER QSa;Meas-state !enter measurement state
110 UNTIL Meas-state>0  AND Meas-state<5
120 !
121 IF Meas-state=1  THEN
122 DISP "Done"
123 ELSE
140 DISP "Options missing for MS tests"
150 END IF
160 !
170 END
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To select a channel with the auto channel command
This example shows how you can use the NADC programming command -ACH for selecting a
channel.

10 !re-store “ACH,EX”
20 !Shows how to use the -ACH command in the NADC DLP
30 !
40 INTEGER Ch,num !channel number variable
50 !
60 REAL Meas,state !measurement state variable
70 !
80 ASSIGN 0Sa TO 718 !i/o path to spectrum analyzer
90 !
100 !
110 OUTPUT 0Sa;"-ACH;" !execute Auto Channel command
120 REPEAT
130 ENTER OSa;Meas-state !enter measurement state
140 UNTIL Meas,state>O  AND Meas,state<B
150 !
160 IF Meas-state=1 THEN
170 OUTPUT QSa;",CH?;" !query channel number
180 ENTER QSa;Ch,num !enter value
190 PRINT
200 PRINT "Channel number=";Ch,num
210 ELSE
220 DISP "Measurement aborted"
230 END IF
240 !
250 END
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lb measure the carrier power
This example shows how you can use the NADC programming commands to measure the
carrier power and get the value for mean carrier power.

10 !re-store "CPWR-EX"
20 !Shows how to use the ,CPWR command in the NADC DLP
30 !
40 !
50 INTEGER Fail-flag !measurement  result fail flag
60 !
70 REAL Meas,state !measurement  state variable
80 REAL Mean-pwr,dbm !mean carrier power variable, dBm
90 REAL Mean-par-watts !mean carrier power variable, watts
100 !
110 ASSIGN 0Sa TO 718 !i/o path to spectrum analyzer
120 !
130 !
140 OUTPUT 0Sa;"MOV -DPF,I;" !turn on pass/fail reporting
150 !
160 OUTPUT 0Sa;"-CPWR;" !execute Carrier Power measurement
170 REPEAT
180 ENTER QSa;Meas-state !enter measurement state
190 UNTIL Meas,state>O  AND Meas-state<6
200 !
210 IF Meas-state=1  THEN !measurement  completed
220 PRINT "CARRIER POWER: ";
230 OUTPUT 0Sa;"-NUMF?;" !query measurement fail flag
240 ENTER OSa;Fail-flag !enter value
250 SELECT Fail-flag
260 CASE 0
270 PRINT "PASSED"
280 CASE 1
290 PRINT "FAILED LOWER LIMIT"
300 CASE 2
310 PRINT "FAILED UPPER LIMIT"
320 END SELECT
330 OUTPUT 0Sa;"-CPA?;" !query mean power value, dBm
340 ENTER OSa;Mean-par-dbm !enter value
350 OUTPUT OSa;"-CPW?;" !query mean power value, watts
360 ENTER OSa;Mean,pwr-watts !enter value
370 PRINT
380 PRINT "Mean On Power= ";Mean-pwr,dbm;"dBm, ";Mean-pwr,watts;"watts"
390 ELSE
400 DISP "Measurement aborted"
410 END IF
420 !
430 END
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lb measure the carrier off power
This example shows how you can use the NADC programming commands to measure the
carrier off power and get the values for the mean and peak carrier off power.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290

! i-e-store “COPWR,EX”
!Shows how to use the ,COPWR command in the NADC DLP
!
REAL Meas,state !measurement state variable
REAL Mean,off,pwr !mean carrier off power variable
REAL Peak,off,pwr !peak carrier off power variable
I
ASSIGN @Sa TO 718 !i/o path to spectrum analyzer
!
!
OUTPUT (PSa; “-COPWR;  ”
REPEAT

!execute Carrier OFF Power measurement

ENTER OSa;Meas,state !enter measurement state
UNTIL Meas,state>O AND Meas,state<G
!
IF Meas,state=l THEN !measurement completed
PRINT "CARRIER OFF POWER: ";
OUTPUT 6Sa;",COA?;" !query mean carrier off power value
ENTER QSa;Mean,off,pwr !enter value
OUTPUT OSa;",COP?;" !query peak carrier off power value
ENTER OSa;Peak,off-pwr !enter value
PRINT
PRINT “Mean Off Power= ‘I *,Mean,off,pwr;" dl3m"
PRINT "Peak Off Power= ";Peak-off,pwr;" d&a"

ELSE
DISP "Measurement aborted"

END IF
!

END
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lb measure the occupied bandwidth
This example shows how you can use the NADC programming commands to measure the
occupied bandwidth.

IO !re-store “OBW,EX”
20 !Shows how to use the -0BW command in the NADC DLP
30 !
40 REAL Meas-state !measurement  state variable
50 REAL Occ,bw !Occupied  bandwidth variable
60 REAL Occ,bw,freq,err !OBW frequency error variable
70 !
80 ASSIGN OSa TO 718 !i/o path to spectrum analyzer
90 !
100 !
ii0 OUTPUT QSa;"-0BW;" !execute Occupied Bandwidth measurement
120 REPEAT
130 ENTER QSa;Meas-state ! enter measurement state
140 UNTIL Meas,state>O  AND Meas,state<6
150 !
160 IF Meas-state=1 THEN
170 PRINT "OCCUPIED BANDWIDTH:";
180 OUTPUT (OSa; ",OBBW?;" !query occupied bw value
190 ENTER @Sa;Occ-bw !enter value
200 OUTPUT @Sa;",OBFE?;" !query occ. bw freq error value
210 ENTER OSa;Occ-bw-freq-err ! enter value
220 PRINT
230 PRINT "Occupied Bandwidth= ";Occ-bw;"Hz"
240 PRINT "Oct. BW Freq Error= ";Occ-bw-freq-err;"Hz"
250 ELSE
260 DISP "Measurement aborted"
270 END IF
280 !
290 END
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To measure the adjacent channel power of a base station
(instrument firmware versions later than version 930506)
This example shows how you can use the NADC programming commands to measure the
adjacent channel power of a base station, using instrument firmware later than (not including)
version 930506.

IO !re-store "ACP,BS,EX"
20 !Shows how to use the ,ACP command in the NADC DLP
30 !(for base stations)
40 !
50 INTEGER 1,J !loop counters
60 INTEGER Ch,num !channel number variable
70 DIM Row$C201 !row name
80 !
90 REAL Meas,state !measurement state variable
100 REAL Acp,mod,abs(l:7) !array to hold power due to modulation
110 !(absolute, dBm)
120 REAL Acp,mod,ratio(l:7) !array to hold power due to modulation
130 !(ratios, dB)
140 !
150 ASSIGN (OSa TO 718 !i/o path to spectrum analyzer
160 !
170 !
180 OUTPUT OSa;"MOV ,ACPMT,l;" !set for normal ACP multi-channel sweep
190 !
200 OUTPUT 9Sa;"-ACP;" !execute Adjacent Ch. Power measurement
210 REPEAT
220 ENTER OSa;Meas,state !enter measurement state
230 UNTIL Meas,state>O  AND Meas-state<6
240 !
250 IF Meas,state=l THEN !measurement  completed
260 PRINT "ADJACENT CHANNEL POWER: '
270 FOR I=1 TO 7
280 OUTPUT (QSa;",ACPR[";I;"l?;" !query power due to modulation
290 ENTER QSa;Acp-mod,abs(I) !enter value
300 Acp,mod,abs(I)=Acp,mod-abs(I)/lO  !convert to dBm
310 OUTPUT (OSa;",ACPRC[";I;"l?;" !query power due to modulation
320 ENTER OSa;Acp,mod-ratio(I) !enter value
330 Acp-mod,ratio(I)=Acp-mod-ratio(I)/10  !convert to dB
340 NEXT I
350 Fmt,db: IMAGE 16A,2X,3D.D," dB",GX,SD.D," dB"
360 Fmt,dbm: IMAGE 16A,2X,3D.D," dBm",SX,3D.D," dBm"
370 PRINT
380 OUTPUT @Sa;",CH?;" !query channel number
390 ENTER QSa;Ch,num !enter value
400 PRINT "(Base channel";Ch-num;", Carrier power= ";
Acp,mod,abs(7);"dBm)"
410 FOR I=1 TO 2
420 PRINT
430 IF I=1 THEN
440 PRINT "Leakage power due to modulation, ratio:"
450 ELSE
460 PRINT "Leakage power due to modulation, absolute:"
470 END IF
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480 PRINT "Channel- . Lower Upper"
490 PRINT lI,_,,,,,,,,,~,~,~~,,_,,,---,,--,--,,-,,~~~ II

500 FOR J=l TO 5 STEP 2
510 IF J=l THEN Row$="Adjacent"
520 IF J=3 THEN Row$="lst Alternate"
530 IF J=5 THEN Row$="2nd  Alternate"
540 IF I=1 THEN
550 PRINT USING Fmt,db;Row$,Acp,mod,ratio(J),
Acp,mod-ratio(J+l)
560 ELSE
570 PRINT USING Fmt,dbm;Row$,Acp-mod,abs(J),
Acp,mod-abs(J+l)
580 END IF
590 NEXT J
600 NEXT I
610 ELSE
620 DISP "Measurement aborted"
630 END IF
640 !
650 END
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To measure the adjacent channel power of a mobile station
(instrument iirmware versions later than version 930506)
This example shows how you can use the NADC programming commands to measure the
acijacent  channel power of a mobile station, using instrument Armware later than (not
including) version 930506.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480

! re-store “ACP,MS,EX”
!Shows how to use the ,ACP command in the NADC DLP
!(for mobile stations)
I
INTEGER I,J !loop counters
INTEGER Ch,num !channel number variable
I

;IM Rows i201 !row name
!
REAL Meas,state
REAL Acp,mod,abs(l:7)

REAL Acp,imp_abs(l:7)

REAL Acp,tot,abs(l:7)

REAL Acp_mod,ratio(l:7)

REAL Acp,imp,ratio(l:7)

REAL Acp,tot,ratio(l:7)

!
ASSIGN @Sa TO 718
!
!

!measurement  state variable
!array to hold power due to modulation
!(absolute, dBm)
!array to hold power due to transients
!(impulsive, absolute, dBm)
!array to hold power due to modulation
!and transients (total, absolute, dBm)
!array to hold power due to modulation
! (ratios, dB)
!array to hold power due to transients
!(impulsive, ratios, dB)
!array to hold power due to modulation
!and transients (total, ratio, dB)

!i/o path to spectrum analyzer

OUTPUT (PSa; "MOV -ACPMT, 1; " !set for normal ACP multi-channel sweep
!
OUTPUT OSa;",ACP;" !execute Adjacent Ch. Power measurement
REPEAT
ENTER OSa;Meas,state !enter measurement state

UNTIL Meas,state>O  AND Meas,state<G
!
IF Meas,state=l THEN !measurement completed
PRINT "ADJACENT CHANNEL POWER: "
FOR I=1 TO 7
OUTPUT OSa;",ACPR[";I; “I?;” !query power due to modulation,
ENTER OSa;Acp-mod,abs(I) !enter value
Acp,mod,abs(I)=Acp,mod,abs(I)/lO !convert to dBm
OUTPUT OSa;",ACPI[";I; “I?;” !query pwr due to transients
ENTER OSa;Acp,imp,abs(I) !enter value
Acp,imp-abs(I)=Acp,impmp,abs(I)/10 !convert to dBm
OUTPUT OSa;"-ACPT[";I; “‘I?;” !query power due to both
ENTER OSa;Acp,tot-abs(1) !enter value
Acp,tot,abs(I)=Acp,tot,abs(I)/lO !convert to dBm
OUTPUT (OSa; ” ,ACPRC [” ; I ; “I? ; ” !query pwr due to modulation
ENTER QSa;Acp,mod-ratio(I) !enter value
Acp-mod,ratio(I)=Acp,mod,ratio(I)/lO  !convert to dB
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4 9 0 OUTPUT @Sa;",ACPIC[";I;"l?;" !query pwr due to transients
500 ENTER OSa;Acp,imp,ratio(I) !enter value
510 Acp,imp,ratio(I)=Acp,imp,ratio(I)/lO  !convert to dB
520 OUTPUT (QSa;",ACPTCC";I;"l?;" !query pwr due to both
530 ENTER OSa;Acp,tot-ratio(I) !enter value
540 Acp,tot,ratio(I)=Acp,tot,ratio(I)/lO  !convert to dB
550 NEXT I
560 Fmt,db: IMAGE 16A,2X,3D.D," dB",GX,3D.D," dB"
570 Fmt-dbm: IMAGE 16A,2X,3D.D," dBm",SX,3D.D," dBm"
580 PRINT
590 OUTPUT QSa;"-CH?;" !query channel number
600 ENTER QSa;Ch-num !enter value
610 PRINT "(Mobile channel";Ch,num;", Carrier power= I';
Acp-mod-abs(7);"dBm)"
620 FOR I=1 TO 6
630 PRINT
640 SELECT I
650 CASE 1
660 PRINT "Leakage power due to modulation, ratio:"
670 CASE 2
680 PRINT "Leakage power due to transients, ratio:"
690 CASE 3
700 PRINT "Leakage power due to both mod. & trans., ratio:"
710 CASE 4
720 PRINT
730 PRINT "Leakage power due to modulation, absolute:"
740 CASE 5
750 PRINT "Leakage power due to transients, absolute:"
760 CASE 6
770 PRINT "Leakage power due to both mod. & trans., absolute:"
780 END SELECT
790 PRINT "Channel: Lower Upper"
800 PRINT II________,___,_,,,,,,,,,,,,,,,,,_____,_---II
810 FOR J=l TO 5 STEP 2
820 IF J=l THEN Row$="Adjacent"
830 IF J=3 THEN Row$="lst Alternate"
840 IF J=5 THEN Row$="2nd  Alternate"
850 SELECT I
860 CASE 1
870 PRINT USING Fmt-db;Row$,Acp-mod-ratio(J),
Acp-mod-ratio(J+l)
880 CASE 2
890 PRINT USING Fmt-db;Row$,Acp-imp-ratio(J),
Acp-imp-ratio(J+l)
900 CASE 3
910 PRINT USING Fmt,db;Row$,Acp-tot-ratio(J),
Acp-tot-ratio(J+l)
920 CASE 4
930 PRINT USING Fmt,dbm;Row$,Acp-mod-abs(J),
Acp-mod-abs(J+l)
940 CASE 5
950 PRINT USING Fmt,dbm;Row$,Acp-imp-abs(J),
Acp,imp-abs(J+l)
960 CASE 6
970 PRINT USING Fmt,dbm;Row$,Acp-tot,abs(J),
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Acp,tot,abs(J+l)
980 END SELECT
990 NEXT J
1000 NEXT I
1010 ELSE
1020 DISP "Measurement aborted"
1030 END IF
1040 !
1050 END
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To measure the adjacent channel power of a base station
(instrument firmware version 930506)
This example shows how you can use the NADC programming commands to measure the
adjacent channel power of a base station, using instrument firmware version 930506.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360

!re-store "ACP-BS-EX,a"
!shows how to use the -ACP command in the NADC DLP
!(for base stations)
!
INTEGER 1,J !loop counters
INTEGER Ch,num !channel number variable
DIM Row$[201 !row name
!
REAL Meas,state !measurement  state variable
REAL Acp,mod_abs(l:7) !array to hold power due to modulation

!(absolute, dBm)
REAL Acp_mod_ratio(l:7)

!
ASSIGN OSa TO 718
!
!

!array to hold power due to modulation
!(ratios, dB)

!i/o path to spectrum analyzer

OUTPUT @Sa;"MOV ,ACPMT,l;" !set for normal ACP multi-channel sweep
!
OUTPUT @a; "-ACP;" !execute Adjacent Ch. Power measurement
REPEAT
ENTER OSa;Meas,state !enter measurement state

UNTIL Meas,state>O  AND Meas,state<G
!
IF Meas-state=1  THEN !measurement  completed
PRINT "ADJACENT CHANNEL POWER: '
FOR I=1 TO 7
OUTPUT QSa;"MOV -X,-ACPRC";I;"l;" !move into temp var ,X
OUTPUT OSa;"-X?;"; !query power due to modulation
ENTER OSa;Acp,mod-abs(1) !enter value
Acp,mod-abs(I)=Acp,mod-abs(I)/lO !convert to dBm
OUTPUT OSa;"MOV ,X,_ACPRC[";I;"l;" !move into temp var -X
OUTPUT QSa;",X?;"; !query power due to modulation
ENTER OSa;Acp,mod-ratio(I) !enter value
Acp,mod-ratio(I)=Acp_mod,ratio(I)/lO  !convert to dB

NEXT I
370 Fmt-db: IMAGE 16A,2X,4D.D," dB",GX,4D.D," dB"
380 Fmt-dbm: IMAGE 16A,2X,4D.D," dBm",5X,4D.D," dBm"
390 PRINT
400 OUTPUT QSa;"-CH?;" !query channel number
410 ENTER QSa;Ch-num !enter value
420 PRINT "(Base channel";Ch,num;",  Carrier power= ";Acp,mod,abs(7);"dBm)"
430 FOR I=1 TO 2
440 PRINT
450 IF I=1 THEN
460 PRINT "Leakage power due to modulation, ratio:"
470 ELSE
480 PRINT "Leakage power due to modulation, absolute:"
490 END IF
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500
510
520
530
540
550
560
570
580
590
600
610
620
630
640
650
660
670

PRINT "Channel: Lower Upper"
PRINT II,,,,,-,,,---,-----,,,,,,,,,,_,,,,,,,,_---11
FOR J-1 TO 5 STEP 2
IF J=l THEN Row$="Adjacent"
IF 533 THEN Row$="lst Alternate"
IF J=5 THEN Row$="2nd Alternate"
IF I=1 THEN
PRINT USING Fmt,db;Row$,Acp,mod,ratio(J),Acp,mod,ratio(J+l)

ELSE
PRINT USING Fmt,dbm;Row$,Acp-mod,abs(J),Acp,mod,abs(J+l)

END IF
NEXT J

NEXT I
ELSE

DISP "Measurement aborted"
END IF
I

END
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‘lb measure the adjacent channel power of a mobile station
(instrument firmware version 930506)
This example shows how you can use the NADC programming commands to measure the
adjacent channel power of a mobile station, using instrument firmware version 930506.

IO
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490

!re-store "ACP,MS,EX-a"
!shows how to use the ,ACP command in the NADC DLP
! (for mobile stations)

INTEGER 1,J
INTEGER Ch,num

AIM Row$[201

!loop counters
channel number variable

! row name

measurement state variable
array to hold power due to modulation
(absolute, dBm)

I

REAL Meas,state
REAL Acp,mod_abs(l:7)

!array to hold power due to transients
!(impulsive, absolute, dBm)
!array to hold power due to modulation
!and transients (total, absolute, dBm)
!array to hold power due to modulation
! (ratios, dB)
!array to hold power due to transients
!(impulsive, ratios, dB)
!array to hold power due to modulation
!and transients (total, ratio, dB)

REAL Acp,imp,abs(l:7)

REAL Acp,tot,abs(l:7)

REAL Acp,mod_ratio(l:7)

REAL Acp,imp_ratio(l:7)

REAL Acp,tot_ratio(l:7)

ASSIGN OSa TO 718
!
!

!i/o path to spectrum analyzer

OUTPUT OSa;"MOV ,ACPMT,l;"
!
OUTPUT QSa;",ACP;"
REPEAT

!set for normal ACP multi-channel sweep

!execute Adjacent Ch. Power measurement

ENTER OSa;Meas,state !enter measurement state
UNTIL Meas-state>0  AND Meas,state<G
I

IF Meas,state-l THEN !measurement  completed
PRINT "ADJACENT CHANNEL POWER: '
FOR I=1 TO 7
OUTPUT (PSa;"MOV -X,,ACPRC";I; “1;”
OUTPUT QSa;",X?;";
ENTER OSa;Acp,mod,abs(I)
Acp,mod-abs(I)=Acp,mod,abs(I)/lO
OUTPUT QSa; “MOV -X,-ACPI[";I;"l;"
OUTPUT OSa;",X?;";
ENTER OSa;Acp-imp,abs(I)
Acp-imp-abs(I)=Acp,impmp_abs(I)/10
OUTPUT OSa; “MOV -X,-ACPT[";I;"l;"
OUTPUT OSa;"-X?;";
ENTER OSa;Acp,tot-abs(1)
Acp-tot-abs(I)=Acp-tot_abs(I)/lO
OUTPUT QSa;"MOV -X,,ACPRC[";I; “1;”

!move into temp var -X
!query power due to modulation,
!enter value
!convert to dBm
!move into temp var ,X
!query pwr due to transients
!enter value
!convert to dBm
!move into temp var -X
!query power due to both
!enter value
!convert to dBm
!move into temp var ,X
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500
510
520
530
540
550
560
570
580
590
600
610

OUTPUT QSa;",X?;"; !query pwr due to modulation
ENTER OSa;Acp,mod,ratio(I) !enter value
Acp~mod,ratio(I)=Acp,mod,ratio(I)/lO  !convert to dB
OUTPUT (OSa;"MOV ,X,_ACPIC[";I;"];" !move into tamp var ,X
OUTPUT BSa;",X?;"; !query pwr duw to transients
ENTER OSa;Acp,imp,ratio(I)
Acp,imp,ratio(I)=Acp,imp-ratio(I)/10
OUTPUT @Sa;"MOV ,X,-ACPTC[";I;t'];"
OUTPUT OSa;"-X?;";
ENTER QSa;Acp,tot,ratio(I)
Acp,tot,ratio(I)+Acp,tot,ratio(I)/lO

NEXT I

enter value
convert to dB
move into temp var ,X
query pwr due to both
enter value
convert to dB

620 Fmt,db: IMAGE 16A,2X,4D.D," dB",GX,4D.D," dB"
630 Fmt,dbm: IMAGE 16A,2X,4D.D," dBm",5X,4D.D," dBm"
640 PRINT
650 OUTPUT QSa;"-CH?;" !query channel number
660 ENTER @Sa;Ch-num !enter value
670 PRINT "(Mobile channel";Ch-num;", Carrier power= ";Acp,mod,abs(7);"dBm)"
680 FOR I=1 TO 6
690 PRINT
700 SELECT I
710 CASE 1
720 PRINT "Leakage power due to modulation, ratio:"
730 CASE 2
740 PRINT "Leakage power due to transients, ratio:"
750 CASE 3
760 PRINT "Leakage power due to both mod. 8t trans., ratio:"
770 CASE 4
780 PRINT
790 PRINT "Leakage power due to modulation, absolute:"
800 CASE 5
810 PRINT "Leakage power due to transients, absolute:"
820 CASE 6
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830 PRINT "Leakage power due to both mod. % trans., absolute:"
840 END SELECT
850 PRINT "Channel: Lower Upper"
860 PRINT II,,,,_,____,,_,_,_______,,,,_,,________---~~

870 FOR J=l TO 5 STEP 2
880 IF J=l THEN Row$="Adjacent"
890 IF J=3 THEN Row$="lst Alternate"
900 IF J=5 THEN Row$="2nd Alternate"
910 SELECT I
920 CASE 1
930 PRINT USING Fmt~db;Row$,Acp~mod,ratio(J),Acp,mod~ratio(J+l)
940 CASE 2
950 PRINT USING Fmt-db;Row$,Acp-imp-ratio(J),Acp,imp,ratio(J+l)
960 CASE 3
970 PRINT USING Fmt-db;Row$,Acp-tot-ratio(J),Acp-tot,ratio(J+l)
980 CASE 4
990 PRINT USING Fmt~dbm;Row$,Acp~mod_abs(J),Acp_mod_abs(J+l~
1000 CASE 5
1010 PRINT USING Fmt~dbm;Row$,Acp,imp~abs(J),Acp,imp~abs(J+l)
1020 CASE 6
1030 PRINT USING Fmt-dbm;Row$,Acp-tot_abs(J),Acp_tot,abs(J+l)
1040 END SELECT
1050 NEXT J
1060 NEXT I
1070 ELSE
1080 DISP "Measurement aborted"
1090 END IF
1100 !
1110 END
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‘RI measure the channel power
This example shows how you can use the NADC programming commandsto measure the
channel power,

10 !re-store “CHPWR,EX”
20 !Shows how to use the -CHPWR  command in the NADC DLP
30 !
40 !
50 REAL Meas,state !measurement  state variable
60 REAL Ch,pwr !channel power variable
70 !
80 ASSIGN QSa TO 718 !i/o path to spectrum analyzer
90 !
100 !
110 OUTPUT @Sa;"MOV ,CH,23;" !set to un-occupied channel
120 !
130 !Before executing ,CHPWR, must set RL & AT correctly:
140 OUTPUT OSa;“MOV RL,-20;” !set RL to low level
150 OUTPUT. @Sa;"MOV AT,lO;" !assume no other carriers incident
160 !
170 OUTPUT QSa;",CHPWR;" !execute channel power measurement
180 REPEAT
190 ENTER OSa;Meas,state !enter measurement state
200 UNTIL Meas,state>O  AND Meas,state<2
210 !
220 PRINT “CHANNEL POWER.“.* t
230 OUTPUT QSa;",CHPA?;" !query channel power value
240 ENTER OSa;Ch,pwr !enter value
250 PRINT
260 PRINT "Channel power= ";Ch,pwr;"dBm"
270 !
280 END
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To measure a frame
This example shows how you can use the NADC programming commands to measure a frame
from a mobile station.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220

!re-store "PFRAME,EX"
!Shows how to use the -PFRAME command in the NADC DLP

REAL Meas,state !measurement state variable
REAL Trace,array(l:401) !array to hold analyzer trace
I

&SIGN QSa To 718 !i/o path to spectrum analyzer

6UTPUT QSa;"TDF P;" !set analyzer trace data format

OUTPUT OSa;",PFRAME;" !execute P vs T Frame measurement
REPEAT
ENTER @Sa;Meas,state !enter measurement state

UNTIL Meas-state>0  AND Meas-state<6
!
IF Meas-state=1 THEN
PRINT "POWER vs TIME"
OUTPUT OSa;"TRA?;" !query trace A
ENTER QSa;Trace,array(*) !enter trace
PRINT
PRINT "Amplitude value for 50th element of trace A= ";. .

Trace-array(50);"  dBm"
230 ELSE
240 DISP "Measurement aborted"
250 END IF
260 !
270 END
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To measure a burst
This example shows how you can use the NADC programming commands to measure a burst
from a mobile station.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420

!re-store "PBURST-EX"
!Shows how to use the ,PBURST command in the NADC DLP
!
INTEGER Limi,fail-flag
!

!limit line fail flag

REAL Meas,state !measurement state variable
REAL Burst-width !carrier burst width variable
REAL Trace,array(l:401) !array to hold analyzer trace
!
ASSIGN @Sa TO 718 !i/o path to spectrum analyzer
!
!
OUTPUT @Sa;"TDF P;" !set analyzer trace data format
!
OUTPUT OSa;",PBURST;" !execute Power vs Time Burst measurement
REPEAT
ENTER OSa;Meas-state !enter measurement state

UNTIL Meas,state>O  AND Meas-state<6
!
IF Meas,state=l THEN
PRINT "POWER vs TIME"
OUTPUT OSa;"LIMIFAIL?;"
ENTER BSa;Limi,fail-flag
PRINT "LIMIT LINE: ";
SELECT Limi,fail-flag
CASE 0
PRINT "PASSED"

CASE 1
PRINT "FAILS LOWER LIMIT"

CASE 2
PRINT "FAILS UPPER LIMIT"

CASE 3
PRINT "FAILS UPPER & LOWER LIMITS"

END SELECT
PRINT "BURST WIDTH: ";
OUTPUT QSa;",PBT?;" !query carrier burst width value
ENTER OSa;Burst,width !enter value
OUTPUT OSa;"TRA?;" !query trace A
ENTER OSa;Trace,array(*) !enter trace
PRINT
PRINT "Burst width= ";Burst-width;" usec"
PRINT "Amplitude value for 200th element of trace A= I';

Trace,array(200);"  dBm"
430 ELSE
440 DISP "Measurement aborted"
450 END IF
460 !
470 END
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‘lb measure a rising edge
This example shows how you can use the NADC programming commands to measure a rising
edge from a mobile station.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420

!re-store "PRISE-EX"
!Shows how to use the ,PRISE command in the NADC DLP
!
INTEGER Limi,fail-flag !limit line fail flag
!
REAL Meas-state !measurement  state variable
REAL Rise-time !burst rise time variable
REAL Trace_array(l:401)
!
ASSIGN OSa TO 718
!
!
OUTPUT QSa*"TDF P*", ,
!

array to hold analyzer trace

i/o path to spectrum analyzer

! set analyzer trace data format

OUTPUT OSa;",PRISE;" !execute P vs T Rise time measurement
REPEAT
ENTER OSa;Meas,state !enter measurement state

UNTIL Meas-state>0  AND Meas-state<6
!
IF Meas-state=1  THEN
PRINT "POWER vs TIME"
OUTPUT OSa;"LIMIFAIL?;"
ENTER QSa;Limi-fail-flag
PRINT "LIMIT LINE. '** ,
SELECT Limi,fail-flag
CASE 0

PRINT "PASSED"
CASE 1

PRINT "FAILS LOWER LIMIT"
CASE 2

PRINT "FAILS UPPER LIMIT"
CASE 3

PRINT "FAILS UPPER & LOWER LIMIT"
END SELECT
PRINT "RISE TIME: ";
OUTPUT QSa;",PATT?;" !query rise (attack) time value
ENTER OSa;Rise,time !enter value
OUTPUT OSa;"TRA?;" !query trace A
ENTER QSa;Trace-array(*) !enter trace
PRINT
PRINT "Rise time= ";Rise,time;" usec"
PRINT "Amplitude value for 300th element of trace A= ";

Trace,array(300);"  dBm"
430 ELSE
440 DISP "Measurement aborted"
450 END IF
460 !
470 END
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To measure a falling edge
This example shows how you can use the NADC programming commands to measure a falling
edge from a mobile station.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420

!re-store "PFALL,EX"
!Shows how to use the ,PFALL command in the NADC DLP
!
INTEGER Limi,fail-flag !limit line fail flag
!
REAL Meas,state
REAL Fall-time
REAL Trace,array(l:401)
!
ASSIGN OSa TO 718
!
!
OUTPUT (OSa;"TDF  P;"

!measurement  state variable
!burst fall time variable

!

array to hold analyzer trace

i/o path to spectrum analyzer

set analyzer trace data format
!
OUTPUT OSa;",PFALL;" !execute P vs T Fall time measurement
REPEAT
ENTER OSa;Meas-state !enter measurement state

UNTIL Meas,state>O  AND Meas-state<6
!
IF Meas,state=l THEN
PRINT "POWER vs TIME"
OUTPUT QSa;"LIMIFAIL?;"
ENTER OSa;Limi,fail,flag
PRINT "LIMIT LINE: ";
SELECT Limi,fail-flag
CASE 0
PRINT "PASSED"

CASE 1
PRINT "FAILS LOWER LIMIT"

CASE 2
PRINT "FAILS UPPER LIMIT"

CASE 3
PRINT "FAILS UPPER & LOWER LIMITS"

END SELECT
PRINT "FALL TIME: ";
OUTPUT QSa;",PRET?;" !query fall (release) time value
ENTER OSa;Fall,time !enter value
OUTPUT OSa;"TRA?;" !query trace A
ENTER OSa;Trace,array(*) !enter trace
PRINT
PRINT "Fall time= ";Fall,time;" usec"
PRINT "Amplitude value for 300th element of trace A= ";

Trace,array(300);"  d&a"
430 ELSE
440 DISP "Measurement aborted"
450 END IF
460 !
470 END
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To measure the intermodulation spurious emissions
This example shows how you can use the NADC programming commands to measure the
intermodulation spurious emissions from a base station.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250

!re-store "IMDSPUR,EX"
!Shows how to use the ,IMDSPUR command in the NADC DLP

REAL Meas-state !measurement state variable
REAL Highest-prod !highest IMD product variable
a

BS~*GN  @Sa To 718 !i/o path to the spectrum analyzer

l&PUT QSa;"-IMDSPUR;" !execute Intermod spurious measurement
REPEAT
ENTER QSa;Meas,state !enter measurement state

UNTIL Meas,state>O  AND Meas,state<3
!
IF Meas-state=1  THEN !measurement completed
PRINT "INTERMODULATION SPURIOUS EMISSIONS: “;
OUTPUT OSa;"JMD?;" !query highest IMD product value
ENTER QSa;Highest-prod !enter value
PRINT
PRINT "Highest product= ";Highest-prod;"dB"

ELSE
DISP "Measurement aborted"

END IF
!
END

5.40 Programming the NADC Personality



To monitor a band
This example shows how you can use the NADC programming commands to monitor a band.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230

!re-store "MBND,EX"
!Shows how to use the ,MBND command in the NADC DLP
!
REAL Meas,state !measurement  state variable
!
REAL Trace,array(i:401)
!
ASSIGN @Sa TO 718
!
!
OUTPUT @Sa;"TDF P;"

!array to hold analyzer trace

!i/o path to spectrum analyzer

!set analyzer trace data format
!
OUTPUT OSa;",MBND;" !execute Monitor Band command
REPEAT
ENTER QSa;Meas,state !enter measurement state

UNTIL Meas,state>O  AND Meas,state<2
!
OUTPUT @Sa*"TRA?*"
ENTER OSa;'kace:kray(*)

!query trace A
!enter trace

PRINT
PRINT "Maximum value of trace A= ";MAX(Trace,array(*));"  dBm"

END
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To measure the demodulated data bits
This example shows how you can use the NADC programming commands to measure the
demodulated data bits.

10 !re-store "DATABITS,EX"
20 !shows how to use the -DATABITS command in the NADC DLP
30 !
40 INTEGER I ! loop counter
50 INTEGER Bits,array(l:324) ! array to hold data bits
60 !
70 REAL Meas,state ! measurement state variable
80 I
90 ASSIGN cDSa TO 718 ! i/o path to spectrum analyzer
100 !
110 !
120 OUTPUT @Sa;"MOV -ddCONT,O;" ! single measurement
130 OUTPUT (QSa;"MOV  -ddNOPRT,l;" ! turn off printing bits on SA screen
140 ! (helps speed)
150 !
160 OUTPUT OSa;",DATABITS;" ! execute Data Bits measurement
170 REPEAT
180 ENTER QSa;Meas,state ! enter measurement state
190 UNTIL Meas,state>O  AND Meas,state<31
200 !
210 IF Meas,state=l THEN ! measurement completed
220 PRINT "Demodulated Data:"
230 PRINT II-----------------II
240 PRINT
250 FOR I=1 TO 324
260 OUTPUT QSa;"_BITS[";I;"l?;"  ! query data bits
270 ENTER OSa;Bits-array(I) ! enter value
280 NEXT I
290 FOR I=1 TO 324
300 PRINT USING "#,D";Bits-array(I) ! print each bit
310 IF (I MOD lO=O> THEN ! 10th bit?
320 PRINT " "; ! print a space
330 END IF
340 IF (I MOD 40=0) THEN ! 40th bit?
350 PRINT ! new line
360 END IF
370 NEXT I
380 ELSE
390 DISP "Measurement aborted"
400 END IF
410 !
420 OUTPUT QSa;"MOV ,ddNOPRT,O;"; ! re-enable SA printing bits
430 !
440 END
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To measure the I-Q pattern
This example shows how you can use the NADC programming commands to measure the I-Q
pattern.

10
20
30
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

!re-store "IQPATTERN,EX"
!shows how to use the JQGRAPH command in conjunction with the ,ddCONSTLN
!command to make the I-Q PATTERN measurement in the NADC DLP.
!
INTEGER I ! loop counter

! flag for BS MS
! flag for BURST CONT
! start index for plotting

INTEGER MS
INTEGER Cc
INTEGER Start-i
!
REAL Meas,state
REAL Iqx,array(l:816)
REAL Iqy_array(l:816)

ASSIGN @Sa TO 718 ! i/o path to spectrum analyzer

6UTPUT QSa;",CC?;"
ENTER QSa;Cc
IF Cc=1 THEN

Start-i=6
ELSE

Start-i=36
END IF
!
OUTPUT @Sa;"MOV -ddCONT,O;"
OUTPUT @Sa;"MOV ,ddNOPLT,l;"

OUTPUT @Sa;"MOV -ddCONSTLN,O;"
!
OUTPUT @Sa;",IQGRAPH;"
REPEAT

ENTER OSa;Meas-state

! measurement state variable
! array to hold x-coordinate values
! II Y "

! query -CC
! enter value
! continuous carrier?
! start plot at beginning of data
! burst carrier
! start plot at 7th decision point
! (avoids ramp up>

! single measurement
! turn off plotting graph on SA screen
! (helps speed)
! I-Q Pattern mode

! execute I-Q Pattern measurement

! enter measurement state
UNTIL Meas,state>O  AND Meas-state<31
!
IF Meas,state=l  THEN

DISP "Entering data..."
FOR I=1 TO 816

OUTPUT QSa;",IQXC";I; “]?;”
ENTER OSa;Iqx,array(I)
Iqx,array(I)=(Iqx_array(I)-240)/120

OUTPUT (DSa;"_IQYC";I;"l?;"
ENTER OSa;Iqy,array(I)
Iqy-array(I)=(Iqy-array(I)-100)/75

NEXT I
DISP
GINIT

! measurement completed

! query X-coordinate
! enter value
! convert from SA screen units:
! SA screen x-240 is 0
! SA screen 120 x units is 1
! query Y-coordinate
! enter value
! convert from SA screen units:
! SA screen y=lOO is 0
! SA screen 75 y units is 1
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520 PLOTTER IS CRT,"INTERNAL"
530 GRAPHICS ON
540 VIEWPORT 20,(RATIO*lOO)-10,20,100
550 FRAME
560 WINDOW -1.5,1.5,-1.5,1.5
570 AXES .1,.1,0,0,10,10,2
580 FOR I=Start,i TO 816
590 PLOT Iqx-array(I),Iqy,array(I)
600 NEXT I
610 ELSE
620 DISP "Measurement aborted"
630 END IF
640 !
650 OUTPUT @Sa;"MOV ,ddNOPLT,O;" ! re-enable SA plotting
660 !
670 END
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To measure the 8 point constellation
This example shows how you can use the NADC programming commands to measure the 8
point constellation.

10 !re-store "8PTCONSTLN,EX"
20 !shows how to use the JQGRAPH command in conjunction with the ,ddCONSTLN
30 !command to make the 8 POINT CONSTLN measurement in the NADC DLP.
50 !
60 INTEGER I ! loop counter
70 INTEGER MS ! flag for BS MS
80 INTEGER Cc ! flag for BURST CONT
90 INTEGER Start-i ! start index for plotting
100 !
110 REAL Meas,state ! measurement state variable
120 REAL Iqx_array(l:816) ! array to hold x-coordinate values
130 REAL Iqy,array(l:816) ! II Y "
140 !
150 ASSIGN @Sa TO 718 ! i/o path to spectrum analyzer
160 !
170 !
180 OUTPUT OSa;",CC?;" ! query -CC
190 ENTER OSa;Cc ! enter value
200 IF Cc=1 THEN ! continuous carrier?
210 Start-i=6 ! start plot at beginning of data
220 ELSE ! burst carrier
230 Start-i=36 ! start plot at 7th decision point
240 END IF ! (avoids ramp up)
250 !
260 OUTPUT (PSa;"MOV  ,ddCONT,O;" ! single measurement
270 OUTPUT @Sa;"MOV ,ddNOPLT,l;" ! turn off plotting graph on SA screen
280 ! (helps speed)
290 OUTPUT 6Sa;"MOV ,ddCONSTLN,l;" ! 8 point constellation mode
300 !
310 OUTPUT OSa;"-IQGRAPH;" ! execute 8 point constln measurement
320 REPEAT
330 ENTER BSa;Meas,state ! enter measurement state
340 UNTIL Meas,state>O  AND Meas_state<31
350 !
360 IF Meas,state=l THEN ! measurement completed
370 DISP 'Entering data..."
380 FOR I=1 TO 816
390 OUTPUT OSa;“_IQXC”;I;“l?;” ! query X-coordinate
400 ENTER QSa;Iqx,array(I) ! enter value
410 Iqx,array(I)=(Iqx,array(I)-240)/120  ! convert from SA screen units
420 OUTPUT (PSa;"~IQYC";I;"l?;" ! query Y-coordinate
430 ENTER OSa;Iqy,array(I) ! enter value
440 Iqy,array(I)=(Iqy,array(I)-100)/75 ! convert from SA screen units
450 NEXT I
460 DISP
470 GINIT
480 PLOTTER IS CRT,"INTERNAL"
490 GRAPHICS ON
500 VIEWPORT 20,(RATIO*lOO)-10,20,100
510 FRAME
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520
530
540
550
560
570
580
590
600
610
620
630
640
650
660

WINDOW -1.5,1.5,-1.5,1.5
AXES .1,.1,0,0,10,10,2
FOR I=Start-i TO 816

IF (I MOD S=l> THEN ! use every 5th point
PENUP
PLOT Iqx,array(I),Iqy,array(I)

END IF
NEXT I

ELSE
DISP "Measurement aborted"

END IF
I

&TPUT @Sa;"MOV ,ddNOPLT,O;" ! re-enable SA plotting

END
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To measure the modulation accuracy
This example shows how you can use the NADC programming commands to measure the
modulation accuracy.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

!re-store "MODACC,EXl"
!shows how to use the ,MODACC command in the NADC DLP
!
!
REAL Meas,state
REAL Rms,evm
REAL Mag-err
REAL Phase-err
REAL Peak,evm
REAL Iq,offset
REAL Cf,err
REAL Droop
!
ASSIGN @Sa TO 718
!
!
OUTPUT QSa;"MOV ,ddCONT,O;"
OUTPUT (OSa;  "MOV ,ddPARTIAL,O;"
OUTPUT @Sa;"MOV ,ddTENB,O;"
OUTPUT OSa;"MOV ,ddAVG,O;"
!
OUTPUT OSa;",MODACC;"
REPEAT

ENTER OSa;Meas-state

! measurement state variable
! rms error vector magnitude
! rms magnitude error
! rms phase error
! peak error vector magnitude
! iq origin offset
! carrier frequency error
! amplitude droop

! i/o path to spectrum analyzer

! single measurement
! full data
! 'normal', 1 burst measurement
! averaging off

! execute Modulation Accuracy meas.

! enter measurement state
UNTIL Meas,state>O  AND Meas-state<31
!
IF Meas,state=l  THEN ! measurement completed

OUTPUT OSa;"-EVMRMS?;" ! query rms evm
ENTER @Sa;Rms,evm ! enter value
OUTPUT OSa;",MERR?;" ! query magnitude error
ENTER OSa;Mag,err ! enter value
OUTPUT OSa;"-PERR?;" ! query phase error
ENTER OSa;Phase,err ! enter value
OUTPUT QSa;",EVMPK?;" ! query peak evm
ENTER QSa;Peak-evm
OUTPUT @Sa;",IQOFS?
ENTER QSa;Iq,offset
OUTPUT QSa;",CFERR?
ENTER QSa;Cf,err
OUTPUT QSa;"-DROOP?
ENTER @Sa;Droop

! enter value
! query iq origin offset
! enter value
! query carrier frequency error
! enter value
! query amplitude droop
! enter value

PRINT "Modulation Accuracy results: [single burst]"
PRINT II,,,,-,--,,-,,,,,,,,,,,,,,,,__,,,_,,,,,------~~
PRINT
PRINT "RMS EVM: " ;Rms,evm; " 1"
PRINT ' RMS MAG ERR: ";Mag-err;" %"
PRINT ' RMS PHASE ERROR: ";Phase-err;" degrees"
PRINT "PEAK EVM: ";Peak,evm;" %I'
PRINT "IQ ORIGIN OFFSET: ";Iq-offset;" dB"
PRINT "CARRIER FREQ ERROR: ";Cf,err;"  Hz"
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520 PRINT "AMPLITUDE DROOP: ";Droop;" dB/symbol"
530 ELSE
540 DISP "Measurement aborted"
550 END IF
560 !
570 END
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To measure the 10 symbol, 10 burst modulation accuracy
This example shows how you can use the NADC programming commands to measure the 10
symbol, 10 burst modulation accuracy.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
190
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530

!re-store "MODACC,EX2"
!shows how to use the ,MODACC command with 10 symbol/ 10 burst averaging
!in the NADC DLP
!
!
REAL Meas,state !
REAL Rms,evm !
REAL Mag,err !
REAL Phase-err !
REAL Iq,offset !
REAL Cf,err !
REAL Droop !
!
ASSIGN (OSa TO 718 !
!
I
OUTPUT @Sa;"MOV ,ddCONT,O;" !
OUTPUT (OSa; “MOV ,ddTENB,l;" I
!
OUTPUT OSa;",MODACC;" !
REPEAT

ENTER QSa;Meas,state !
UNTIL Meas,state>O  AND Meas,state<31

measurement state variable
rms error vector magnitude
rms magnitude error
rms phase error
iq origin offset
carrier frequency error
amplitude droop

i/o path to spectrum analyzer

single measurement
enable IO symbol, 10 burst mode

execute Modulation Accuracy meas.

enter measurement state

IF Meas-state=1  THEN ! measurement completed
OUTPUT OSa;",EVMRMS?;" ! query rms evm
ENTER QISa;Rms,evm ! enter value
OUTPUT QSa;"-MERR?;" ! query magnitude error
ENTER @Sa;Mag,err ! enter value
OUTPUT QSa;",PERR?;" ! query phase error
ENTER QSa;Phase,err ! enter value
OUTPUT OSa;"-IQOFS?;" ! query iq origin offset
ENTER OSa;Iq,offset ! enter value
OUTPUT QSa;",CFERR?;" ! query carrier frequency error
ENTER QSa;Cf-err ! enter value
OUTPUT OSa;",DROOP?;" ! query amplitude droop
ENTER @Sa;Droop ! enter value
PRINT "Modulation Accuracy results: [IO symbol, 10 burst avgl"
PRINT ,)_,,_,,,,,,,_,,,,,,,-,,,-,,,,-,,,,,-,,,------------------ II

PRINT
PRINT "RMS EVM: " ;Rms,evm; " 1"
PRINT t RMS MAC ERR: ";Mag,err;" %"
PRINT ' RMS PHASE ERROR: ";Phase,err;" degrees"
PRINT
PRINT "[single full burst]:"
PRINT "IQ ORIGIN OFFSET: ";Iq-offset;" dB"
PRINT "CARRIER FREQ ERROR: ";Cf,err;" HZ"
PRINT "AMPLITUDE DROOP: ";Droop;" dB/symbol"

ELSE
DISP "Measurement aborted"
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540 END IF
550 !
560 END
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To measure the modulation accuracy using averaging
This example shows how you can use the NADC programming commands to measure the
modulation accuracy with averaging.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510

!re-store "MODACC,EX3"
!shows how to use the ,MODACC command with averaging in the NADC DLP
!
!
REAL Meas,state ! measurement state variable
REAL Rms,evm,mean ! mean rms error vector magnitude
REAL Mag,err-mean ! mean rms magnitude error
REAL Ph,err-mean ! mean rms phase error
REAL Iq,offset-mean ! mean iq origin offset
REAL Cf,err-mean ! mean carrier frequency error
REAL Droop-mean ! mean amplitude droop
!
REAL Rms,evm,sd ! rms evm standard deviation
REAL Rms-evm,max ! rms evm maximum value
REAL Rms,evm,min ! rms evm minimum value
REAL Mag,err,sd ! rms magnitude error std dev.
REAL Mag,err,max ! rms magnitude error max. value
REAL Mag,err-min ! rms magnitude error min. value
REAL Ph,err-sd ! rms phase error std dev.
REAL Ph,err,max ! rms phase error max. value
REAL Ph,err,min ! rms phase error min. value
!
REAL Evm-rt,ul ! rms evm uncertainty (20-3OC) upper limit
REAL Evm-r-t-11 ! lower limit
REAL Evm-ft,ul ! (0-55C) upper limit
REAL Evm,ft,11 ! lower limit
!
ASSIGN cPSa TO 718 ! i/o path to spectrum analyzer
I
!
OUTPUT @Sa;"MOV -ddCONT,O;" ! single measurement
OUTPUT @Sa;"MOV ,ddPARTIAL,O;" ! full data
OUTPUT QSa;"MOV ,ddTENB,O;" ! 'normal', 1 burst measurement
OUTPUT @Sa;"MOV ,ddAVG,l;" ! averaging on
OUTPUT (PSa;"MOV ,ddNAVG,l5;" ! set for 15 measurement average
!
OUTPUT OSa;",MODACC;" ! execute Modulation Accuracy meas.
REPEAT

ENTER QSa;Meas,state ! enter measurement state
UNTIL Meas,state>O  AND Meas,state<31
!
IF Meas,state=l  THEN ! measurement completed

OUTPUT BSa;",EVMRMS?;" ! query mean rms evm
ENTER QSa;Rms,evm,mean ! enter value
OUTPUT @Sa;"-MERR?;" ! query mean magnitude error
ENTER OSa;Mag,err,mean ! enter value
OUTPUT OSa;",PERR?;" ! query mean phase error
ENTER OSa;Ph,err,mean ! enter value
OUTPUT BSa;",IQOFS?;" ! query mean iq origin offset
ENTER OSa;Iq-offset-mean ! enter value
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520 OUTPUT OSa;",CFERR?;"
530 ENTER QSa;Cf,err,mean
540 OUTPUT QSa;",DROOP?;"
550 ENTER OSa;Droop-mean
560 !
570 OUTPUT QSa;",EVMSD?;"
580 ENTER OSa;Rms,evm-sd
590 OUTPUT @Sa;",EVMMAX?;"
600 ENTER OSa;Rms,evm-max
610 OUTPUT QSa;",EVMMIN?;"
620 ENTER QSa;Rms,evm,min
630 OUTPUT QSa;"-MERRSD?;"
640 ENTER OSa;Mag,err,sd
650 OUTPUT OSa;"-MERRMAX?;"
660 ENTER QSa;Mag,err-max
670 OUTPUT OSa;",MERRMIN?;"
680 ENTER QSa;Mag,err-min
690 OUTPUT QSa;"-PERRSD?;"
700 ENTER QSa;Ph,err-sd
710 OUTPUT OSa;",PERRMAX?;"
720 ENTER OSa;Ph,err,max
730 OUTPUT OSa;",PERRMIN?;"
740 ENTER OSa;Ph-err,min
750 !
760 OUTPUT OSa;",EVMRUL?;"
770 ENTER BSa;Evm-rt,ul
780 OUTPUT QSa;"-EVMRLL?;"
790 ENTER OSa;Evm,rt-11
800 OUTPUT OSa;"-EVMFUL?;"
810 ENTER QSa;Evm,ft,ul
820 OUTPUT OSa;",EVMFLL?;"
830 ENTER QSa;Evm,ft,ll
840 !
850 Title: IMAGE "
860 Evm: IMAGE "RMS EVM (%I:

! query mean carrier frequency error
! enter value
! query mean amplitude droop
! enter value

! query rms evm std dev
! enter value
! query rms evm max value
! enter value
! query rms evm min value
! enter value
! query rms mag err std dev
! enter value
! query rms mag err max value
! enter value
! query rms mag err min value
! enter value
! query rms phase err std dev
! enter value
! query rms phase err max value
! enter value
! query rms phase err min value
! enter value

! query (20-3OC) rms evm uncert low limit
! enter value
! query (20-3OC) rms evm uncert upper limit
! enter value
! query (0-55C) rms evm uncert low limit
! enter value
! query (0-55C) rms evm uncert upper limit
! enter value

",GX,"Mean",GX,"Std  dev",GX,"Max",GX,"Min"
",6X,2D.D,gX,D.DD,6X,D.D,GX,D.D

870 Mag-err: IMAGE " RMS MAC ERR (%):",6X,2D.D,9X,D.DD,GX,D.D,GX,D.D
880 Ph,err: IMAGE " RMS PHASE ERR (deg):",2X,2D.D,SX,D.DD,GX,D.D,GX,D.D
890 !
900 Room,temp: IMAGE "Temp. Range 20-30 C",SX,DD.D," % > RMS EVM > ",DD.D," %"
910 Full-temp: IMAGE "Temp. Range O-55 C",SX,DD.D," % > RMS EVM > ",DD.D," %"
920 !
930 Iq-offset:  IMAGE "Mean IQ ORIGIN OFFSET (dD):",SX,3D.D
940 Cf-error: IMAGE "Mean CARRIER FREQ ERR (Hz):",8X,4D.D
950 Droop: IMAGE "Mean DROOP (dH/symbol): ",7X,2D.4D
960 !
970 PRINT "Modulation Accuracy results: [for sample of 15 bursts]"
980 PRINT II,,,,,_,--,,,,--___,,,,,,,-----^------------------------~-------------- I,

990 PRINT
1000 PRINT USING Title
1010 PRINT
1020 PRINT USING Evm;Rms,evm-mean,Rms,evm_sd,Rms~evm~max,Rms~evm~min
1030 PRINT USING Mag,err;Mag,err_mean,Mag_err_sd,Mag_err-max,Mag-err-min
1040 PRINT USING Ph,err;Ph,err,mean,Ph,err,sd,Ph,err,max,Ph-err-min
1050 PRINT
1060 PRINT " RMS EVM Uncertainty"
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1070
1080
1090
1100
1110
1120
1130
1140
1150
1160
1170
1180
1190

PRINT
PRINT USING Room,temp;Evm,rt,ul,Evm-rt-11
PRINT USING Full,temp;Evm,ft-ul,Evmwft,ll
PRINT
PRINT
PRINT USING Iq,offset;Iq,offset,mean
PRINT USING Cf-error;Cf,err,mean
PRINT USING Droop;Droop,mean

ELSE
DISP "Measurement aborted"

END IF

END
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lb display the digital demodulator status
This example shows how you can use the NADC programming commands to access the digital
demodulator status.

10
20
30
40
50
60
70
80
90
100
110
120
130
140
150
160
170
180
190
200
205
210
220
230
240
250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490

!re-store "STATUS,EX"
!shows how to use the ,ddSTATUS command in the NADC DLP
!
!
REAL Meas,state ! measurement state variable
!
INTEGER Ft,acq-stat ! Frame trigger acquisition status
INTEGER Ft-tr-stat ! Frame trigger time record status
INTEGER Ft-sync,num ! Frame trigger sync (word) number

INTEGER Ft,sync-errs ! Frame trigger sync errors
REAL Ft,sbloc ! Frame trigger sync bit location
!
INTEGER Meas,stat ! Measurement status result
INTEGER Meas,tr-stat ! Measurement time record status
INTEGER Meas-sync,num ! Measurement sync (word) number
INTEGER Meas,sync-match ! Measurement sync match
INTEGER Meas,sync-err ! Measurement sync errors
INTEGER Meas,bee ! Measurement bit compare errors
INTEGER Meas-iqnf ! Measurement iq null flag
INTEGER Meas,iqnc ! Measurement iq null count
INTEGER Meas-lomag,pts ! Measurement low magnitude points
!
!
ASSIGN OSa TO 718 ! i/o path to spectrum analyzer
I
!
OUTPUT OSa;"-ddSTATUS;" ! display digital demod. status
REPEAT

ENTER QSa;Meas,state ! enter measurement state
UNTIL Meas,state>O  AND Meas-state<2
!
IF Meas-state=1 THEN ! measurement completed

OUTPUT OSa;"-ddFTACQS?;" ! query FT acqusition status
ENTER OSa;Ft,acq-stat ! enter value
OUTPUT OSa;"-ddFTTRS?;" ! query FT time record status
ENTER QSa;Ft,tr,stat ! enter value
OUTPUT OSa;",ddFTSN?;" ! query FT sync number
ENTER QSa;Ft-sync-num ! enter value
OUTPUT OSa;",ddFTSE?;" ! query FT sync word errors
ENTER 6Sa;Ft,sync,errs ! enter value
OUTPUT QSa;"-ddFTSBLOC?;" ! query FT sync bit location
ENTER OSa;Ft,sbloc ! enter value
OUTPUT OSa;",ddSTAT?;" ! query meas status result
ENTER QSa;Meas-stat ! enter value
OUTPUT @a;"-ddTRS?;" ! query meas time record status
ENTER OSa;Meas-tr-stat ! enter value
OUTPUT @a;"-ddSWN?;" ! query meas sync (word) number
ENTER OSa;Meas,sync-num ! enter value
OUTPUT OSa;",ddSM?;" ! query meas sync match
ENTER OSa;Meas,sync-match ! enter value
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500
510
520
530
540
550
560
570
575
577
580
590
600
610
620
630
640
650
660
670
680
690
700
710
720
730
740
750
755
760
770
780
790
800

OUTPUT OSa;",ddSWE?;" ! query meas sync errors
ENTER QSa;Meas,sync,err ! enter value
OUTPUT OSa;",ddBCE?;" ! query meas bit compare errors
ENTER QSa;Meas,bce ! enter bvalue
OUTPUT OSa;",ddIQNF?;" ! query meas iq null flag
ENTER %Sa;Meas,iqnf ! enter value
OUTPUT OSa;",ddIQNC?;" ! query meas iq null count
ENTER QSa;Meas,iqnc ! enter value
OUTPUT OSa;",ddLOMAGPTS?;" ! query meas low mag points
ENTER OSa;Meas,lomag-pts ! enter value
!
PRINT "Digital Demodulator status:"
PRINT " ___________ ~~~~~~~~~~~~~~~~~~,,,,,,,,,,,,_,,II
PRINT
PRINT "FT Acquisition Status (l=OK):
PRINT "FT Time Record Status:
PRINT "FT Acquisition Sync Number:
PRINT "FT Acquisition Sync errors:
PRINT "FT Sync Bit Location:
PRINT
PRINT "Measurement Status (O=OK):
PRINT "Measurement Time Record Status:
PRINT "Time Slot (SYNC WORD) Number:
PRINT "Sync Match (l=PERFECT MATCH):
PRINT "Sync Word Errors:
PRINT "Pass l&2 Bit Compare Errors:
PRINT "IQ Null Flag:
PRINT "IQ Null Count:
PRINT "Low magnitude points:

ELSE

";Ft,acq,stat
";Ft,tr,stat
";Ft-sync,num
";Ft,sync,errs
";Ft,sbloc

";Meas,stat
";Meas,tr,stat
";Meas,sync,num
";Meas,sync,match
";Meas,sync-err
";Meas,bce
";Meas,iqnf
";Meas,iqnc

";Meas,lomag,pts

DISP "Measurement aborted"
END IF
!
END
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6
If You Have a Problem
The purpose of this chapter is to help you troubleshoot problems when operating the NADC
measurements personality, including any hardware or options installed with the personality
to make it function. If the problem is related to the spectrum analyzer and not the NADC
measurements personality, consult the spectrum analyzer documentation.

How to Use This Chapter
This chapter uses displayed error messages as the foundation for troubleshooting problems with
the NADC measurements personality. It is likely that an error message is the first thing you see
following a failure. However, a procedure is also provided for problems not reported by an
error message. The messages are listed in alphabetical order, followed by a brief explanation of
what each message means. If the solution is simple, it is explained there. If the solution is more
involved, you are directed to a later part of this chapter to continue troubleshooting.

Order of Troubleshooting
1. First, follow the procedure listed in “Before Troubleshooting.” Most issues involving setup

and common errors not identified with an error message are discussed there.

2. Second, if an error message is displayed, locate the message in “Error Messages” in this
chapter and follow the directions given for that message.

3. If required, contact your nearest HP Sales and Service Office listed at the end of this
chapter.

Before Troubleshooting
If an error message appears, or if you suspect a problem, check the system setup Arst. Make
sure the NADC measurements personality settings match the signal type under test. The
system information part of the status screen gives a good overview of system parameters. For
an explanation of this screen, see “NADC Digital Demodulator Measurements Troubleshooting,”
later in this chapter.

Check the following common errors:

H Testing a mobile station when the personality is configured for a base station, or vice versa.

n Testing a continuous carrier when the personality is configured for a burst carrier, or
vice-versa.

n Tuning to the wrong carrier or channel number.

n While using the digital demodulator frame trigger, designating a timeslot  that is not being
transmitted.

If You Have a Problem 6-l



w Using the digital demodulator frame trigger with WRD: &&! set ON, on a signal that does

not contain a sync word. If W&SyWC  is set ON, the frame trigger cannot synchronize to
pseudo-random bit sequence (PRBS) data.

n Using the digital demodulator free run trigger on a burst carrier. The free run trigger is not
synchronized to the bursts.

n Configuring the digital demodulator to search for the best timeslot  sync word (using
TIMESLDT  $&$$)  when only timeslots with the user-designated sync word number are to be
measured.

If the NADC measurements personality does not make a measurement
If you press one of the measurement functions and the personality does not make the
measurement, it could be caused by one of the following:

n The channel number is not correct.

Make sure that the channel number corresponds to the transmitted carrier frequency.
AUTCI  ~~., in the Physical Channel menu can be used to automatically find the carrier
in the transmit’band  with the highest signal level. For more information, see “lb select
a channel to test” in Chapter 2 for base station measurements, or Chapter 3 for mobile
station measurements.

w Burst carrier configuration is set incorrectly when measuring a mobile station.
,i

Make sure that l3WT in the configuration menu is underlined if a burst carrier is being

tested. Likewise, make sure that CONT,  in the configuration menu is underlined if a
continuous carrier is being tested. See “To configure the personality” in Chapter 3 for more
information.

w The external trigger signal is missing.

Make sure that an external trigger is input to the spectrum analyzer, when required.
External triggering is used for the adjacent channel power measurement on a mobile
station, and the power versus time measurements. External triggering can also be selected
for a carrier power measurement. If you have option 151/161,  you may also choose frame
triggering. See chapter 1 for more information.

n The timeslot  number is wrong when measuring a mobile station.

Make sure that the timeslot  number corresponds to a burst. See “To select a channel to
test” in Chapter 3 for more information.

If the test results are not what you expected
If the test results are incorrect or not what you expected, it could be caused by one of the
following conditions:

n Burst carrier configuration is set incorrectly when measuring a mobile station.

Make sure that BI%ST in the configuration menu is underlined if a burst carrier is being

tested. Likewise, make sure that CONT in the configuration menu is underlined if a
continuous carrier is being tested. See “To configure the personality” in Chapter 3 for more
information.

n The external trigger settings are not correct when testing a mobile station.
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Make sure that the correct trigger source, period, delay, and polarity have been
selected. See “lb configure the personality” in Chapter 3 for more information about
ata SRC Ed Em,, :, Tf&d‘  t,HQ.,S$;, and ‘I’&%@  PDG.

n The personality is configured for the wrong transmitter format.

Make sure that is’ is underlined in the TRA3JSI$IT  I&j l& softkey (in the configuration.,
menu), if a base station is being tested. Likewise, make sure that l@$:  is underlined in
the ,~s~~T %#!$S’  softkey,  if a mobile station is being tested. See “To configure the
personality” in Chapter 2 for measuring a base station, or Chapter 3 if a mobile station is
being measured.

n Th?  external attenuation value is incorrect.

Make sure that the 2: FT’BQI’  has been set correctly. This function is in the configuration
menu. See “To configure the personality” in Chapter 2 for measuring a base station, or
Chapter 3 if a mobile station is being measured. A symptom of this problem is incorrect
power measurement results.

n The total power setting is correct.

Make sure that TO’l!& PWB SGL m2*, has been set correctly. This function is in the

configuration menu. If only one carrier is incident to the analyzer, make sure twrZ  is

underlined.If multiple carriers are incident, make sure &Kl’ is underlined and the value
for the TOTL PWR active function is equal to the total power for all the carriers.

n The self-calibration routines need to be performed as described in chapter 1.

Perform the self-calibration routines periodically to make accurate measurements. When
you perform the spectrum analyzer self-calibration routines, make sure that nothing
is connected to the GATE TRIGGER INPUT connector on the spectrum analyzer rear
panel. If there is anything connected to the GATE TRIGGER INPUT connector during the
self-calibration routines, it can cause incorrect calibration data. A symptom of this problem
is that the time-gated adjacent channel power measurement trace results are displayed too
far up on the spectrum analyzer display (even above the top graticule).

If the error message CAL: DD DAC Failed appears on the screen, then the analyzer
attempted to run an amplitude self-calibration but failed. In this case, make sure the
calibration reference signal is connected to the front panel input connector and run the
calibration again. If it still fails, the Option 151 hardware is probably bad. Contact your
nearest HP sales and service office.

m Excess frequency drift is interrupting the measurement.

The spectrum analyzer center frequency has not yet stabilized to internal operating
temperature. Wait a few minutes after turning on the spectrum analyzer before beginning
digital demodulator-based measurements.

n Additional carriers are interfering with the digital demodulator based measurement.

For digital demodulator-based measurements, make sure only one carrier is incident to the
analyzer.
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Error Messages
All error messages are listed alphabetically by the first word in the message.

Amplitude over range, resetting RL . . .

Amplitude under range, resetting RL . . .
The personality is executing an automatic reference level adjustment to optimize the input
signal level for accurate measurement using the digital demodulator. This message indicates
that the signal level has changed since the last time the spectrum analyzer reference level was
set. To solve this problem:

n No action is necessary except to wait until the reference level adjustment is complete.

CAL: DD DAC Failed
This message appears on the screen when the analyzer attempted to run an amplitude
self-calibration but failed.

To solve this problem:

n Make sure the calibration reference signal is connected to the front panel input connector.

n If the calibration reference signal is okay, then, the Option 151 hardware is probably bad.
Contact your nearest HP sales and service office.

CAL FREQ for best dynamic range
This indicates that the CAL FREQ or CAL FREQ & AMPTD routines were not performed after
the NADC measurements personality was loaded into spectrum analyzer memory. This message
appears during power versus time measurements only. If these self-calibration routines are not
performed, the dynamic range on the falling edge of the burst can be degraded.

To solve this problem:

n Perform the self-calibration routines as described in “Step 2. Perform the spectrum analyzer
self-calibration routines” in Chapter 1.

Carrier not burst
This indicates that the carrier does not seem to have the characteristics of a burst carrier (the
difference between the maximum and minimum points on the waveform is less than 35 dB),
and the measurement has been stopped.

‘Ib solve this problem:

n Make sure that the transmitter is in the burst mode.

H If the carrier to be measured is a continuous carrier, make sure that the NADC measurements
personality is set to continuous mode (CONT ) in the configuration menu.
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Carrier not cant
This indicates that the carrier does not seem to have the characteristics of a continuous carrier
(the difference between the maximum and minimum points on the waveform is greater than 35
dB),  and the measurement has been stopped.

To solve this problem:

n Make sure that the transmitter is in the continuous mode.

w If the carrier to be measured is a burst carrier, make sure that the NADC measurements
personality is set to burst mode (m@ in the configuration menu.

Carrier power too high, Measurement Stopped
This indicates that the measured level of the carrier is too large to make a valid measurement
and the measurement has been stopped. This message will only appear if the total power
function in the configuration menu is set to multiple carriers (TW’L*  m &IQ ), and the
amplitude of the measured carrier is greater than the value of the total power.

‘lb  solve this problem:

n Confirm that the transmitter output is correctly connected to the spectrum analyzer input.

n Confirm that the total NADC measurements personality total power function (~~;~) has
been set correctly. For more information, see “RI configure the personality” in Chapter 2 for
base station measurements, or Chapter 3 for mobile station measurements.

n Confirm that the NADC measurements personality external attenuator function (&I%’  ji’I?&$l#  )
has been set correctly. For more information, see “To configure the personality” in Chapter 2
for base station measurements, or Chapter 3 for mobile station measurements.

Carrier power too low, Auto CH Stopped
This indicates that a carrier could not be found, and the automatic channel function
(AU’@  ~~~,) in the post-measurement menu has been stopped. ‘Ib be considered a carrier,
the amplitude level of the carrier must be greater than -20 dBm.

lb solve this problem:

w Make sure that the transmitter output is correctly connected to the spectrum analyzer input.

n Make sure that the NADC measurements personality external attenuation function
(l&j4ti) has been set correctly. For more information, see “To configure the personality”
in Chapter 2 for base station measurements, or Chapter 3 for mobile station measurements.

If you want the NADC measurements personality to use an amplitude level other than
-20 dBm when checking for carrier level, change the minimum amplitude level by using the
remote variable -CMIN.  See the description of -CMIN  in ‘Ihble 10-2 for more information.
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Carrier power too low, Measurement Stopped
This indicates that the measured carrier level is not large enough to make a valid measurement,
and the measurement has been stopped. The carrier level must be greater than the minimum
level of -20 dBm.

To solve this problem:

n Confirm that the transmitter output is connected to the spectrum analyzer input.

n Confirm that the NADC measurements personality external attenuator function (
has been set correctly. For more information, see “To  configure the personality” in Chapter 2
for base station measurements, or Chapter 3 for mobile station measurements.

n If you want the NADC measurements personality to use an amplitude level other than
-20 dBm when checking for carrier level, change the minimum amplitude level by using the
remote variable -CMIN. See the description of -CMIN  in Table  10-2 for more information.

Clock signal too low, data may have to be randomized
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting,” later in this chapter.

EVM Calibration failure, EVM CORR not enabled
The EVM calibration routine failed to complete the EVM calibration. A valid EVM correction
value was not obtained.

To solve this problem:

n The phase correction value must be greater than zero. Examine the measured RMS phase
error and compare it to the RMS phase error entered for the reference signal. The measured
RMS phase error must be greater than the entered RMS phase error.

Ext precision freq reference required
This indicates that the spectrum analyzer does not have Option 004, the precision frequency
reference, installed. If the spectrum analyzer does not have Option 004 installed, you must use
an external precision frequency reference to make accurate measurements with the NADC
measurements personality.

To use an external precision frequency reference:

w Disconnect the connector from the 10 MHz REF OUTPUT and EXT REF IN connectors on the
rear panel. Connect the 10 MHz signal from a precision external frequency reference to the
EXT REF IN connector. Note that the message will still be present when an external 10 MHz
reference is correctly connected.

Fast ADC required: (Opt 101 or Opt 151)
This indicates that neither options 101 or 151 have been installed in the spectrum
analyzer. Option 101 is the fast time-domain sweep, and option 151 is the NADC digital
demodulator. Your spectrum analyzer must have fast ADC capability for the power versus time
measurements on a mobile station when used with the HP 85718B  NADC-TDMA Measurements
Personality.

The fast ADC function has been added to option 151 PC boards, included with the HP 85718B
NADC-TDMA Measurements Personality. The option 101 fast time-domain sweep board is not
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recommended to be installed with option 151 boards. Option 151 replaces option 101 functions
in the spectrum analyzer for NADC-TDMA personality measurements.

lb solve this problem:

n If option 101 or 151 is installed in the spectrum analyzer, that option may have failed. See
the documentation for your spectrum analyzer for more information about returning the
spectrum analyzer for repair.

n If option 101 or 151 is not installed in the spectrum analyzer, either option can be installed;
contact your local HP Sales and Service OfIice  for more information.

Frame trigger acquisition failed, check STATUS
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, n later in this chapter.

Frame trig. acquisition failed, check STATUS in Digital
Demod menu.
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, n later in this chapter.

Frame trigger position invalid, re-acquiring FT . . .
The personality is executing an automatic frame trigger acquisition to re-acquire the frame
trigger. This message indicates that the frame trigger has drifted out of range.

To solve this problem:

n No action is necessary except to wait until the frame trigger acquisition is complete.

FT re-position failed, check STATUS
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, n later in this chapter.

Gate card required: (Opt 105)
This indicates that the spectrum analyzer does not have Option 105, the time-gated spectrum
analysis card, installed. Option 105 must be installed to make the adjacent channel power and
power versus time measurements on a mobile station.

To solve this problem:

n If Option 105 is installed, it may have failed. See the documentation for your spectrum
analyzer for more information about returning the spectrum analyzer for repair.

w If Option 105 is not installed in the spectrum analyzer, it can be installed; contact your local
HP Sales and Service Office for more information.
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Hardware options 151/161 required for Digital Demod
This message indicates that the digital demodulator, option 151 and 161, is not installed in the
analyzer. Options 151 and 161 are required to make digital demodulator-based measurements
and to use the digital demodulator frame trigger.

To solve this problem:

w If option 151 and 161 are installed in the spectrum analy8zer,  they may have failed. See
the documentation for your spectrum analyzer for more information about returning the
spectrum analyzer for repair.

 If option 151 and 161 are not installed in the spectrum analyzer, they can be installed;
contact your local HP sales and service office for more information.

INVALID SYMTAB ENTRY: SYMTAB OVERFLOW
This indicates that there was not enough available memory in the spectrum analyzer to hold
the NADC measurements personality.

lb solve this problem:

n Press (CONFIG)  &xx 1, dP ‘3’ ‘&%$I4  OPZ”fW5  and check the firmware version of your
analyzer.

If the version is earlier than 930506, then obtain the latest spectrum analyzer firmware from
your nearest HP Customer Sales and Service Office. Earlier firmware dates were given in
a different format with the word REV preceding the day, month, and year separated by
periods.

n If your analyzer firmware is 930506 or later, then there is insufficient available memory. You
must delete the other programs in the spectrum analyzer memory as follows:

3. Reload the NADC measurements personality using the procedure “Step 1. Load the NADC
measurements personality, n in Chapter 1.

Measurement failed, check STATUS
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, ” later in this chapter.

NADC Digital Demod firmware required: (opt 161)
This message indicates that option 161, the NADC digital demodulator firmware ROMs, are not
installed in the option 151 digital demodulator boards.

‘RI solve this problem:

n Contact your local HP sales and service office for information about obtaining option 161.
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Single lower carrier assumed
This message indicates that the NADC measurements personality could locate only one
carrier for the intermodulation spurious measurement. If you want the NADC measurements
personality to use more than one carrier for the intermodulation spurious measurement:

n Make sure that there are at least two carriers, spaced at least 600 kHz apart and with the
carrier amplitudes within 10 dB of each other.

Sync word errors, check STATUS
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, n later in this chapter.

Sync word errors present
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting, n later in this chapter.

Time record invalid, check STATUS
This is a digital demodulator error message. Refer to this error message under “NADC Digital
Demodulator Measurements Troubleshooting,” later in this chapter.

Turn carrier Off then On, to trigger sweep

This message appears when POWER STEP is pressed. It is a reminder that a significant increase
in the carrier power level is required to trigger a measurement sweep with this function.

Verify gate trigger input is disconnected before CAL AMPTD
This message appears whenever ICAL)  is pressed. Nothing should be connected to the
spectrum analyzer GATE TRIGGER INPUT connector when the spectrum analyzer amplitude
self-calibration routine is performed.
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NADC Digital Demodulator Measurements Troubleshooting
The HP 85718B  supports extensive error checking of modulation accuracy, I-Q graphs, and
data bits measurements. During a measurement, error messages appear on-screen to highlight
invalid measurement conditions. Whenever any of the following error messages appear, you
can use the status screen to display the current state of various measurement operations for
troubleshooting. Access the status screen by pressing ST&@& in the digital demodulator

n Clock signaltoolow, datamayhavetobe randomized
n Frame trig. acquisitionfailed, check STATUS in Digital Demodmenu
n Frame trigger acquisition failed, checkSTATUS
n FTre-position failed,  checkSTATUS
n Measurement failed, checkSTATUS
n Ref level auto set failed, overrange
n Ref level auto set failed, underrange
n Resultsmaynotbe accurate, Droop exceeds corr. limit
w Resultsmaynotbe accurate, EVM corr. too high
n Resultsmaynot be accurate, EVMmag. exceeds limit
n Resultsmaynotbe accurate, Frequency error > 1kHz
n Resultsmaynotbe accurate, FTacquisitionfailed
n Resultsmaynotbe accurate, Originoffsettoohigh
n Resultsmaynotbe accurate, Pass ik2bit compare err
n Resultsmaynotbe accurate, Phase corr. toohigh
n Sync word errors, check STATUS
n Sync word errors present
n Time record invalid, checkSTATUS
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Status Screen Overview
The status screen is very helpful because you can see many analyzer settings and measurement
results in one place. Become familiar with this screen. Troubleshooting possible digital
demodulator-based measurement problems and base station/mobile station problems is based
heavily upon data supplied by this screen. To view the status screen, select @!j@&& I@od

STATUS.  See Figure 6-l to see the four main parts of the status screen.

*-E, nYLtn
D I G I T A L  OE,,OOlllAT!-iR STATIISI

TRIO FRhME
WRO SYNC ON
TIMESLOT  NUN 1 II Slot (SYNC WOROl Number:

CORRECTION1
nc Match (i=PERFECT  MATCH):
nc Ward Errarsl

it Compare  Errors1

Figure 6-1. The NADC Digital Demodulator Status Screen

1. System information. This area contains information such as the current configuration
settings for the NADC personality and software revision numbers.

2. Frame trigger information. This area shows the state of the off-the-air (frame)
synchronization trigger.

3. Measurement status information. This area shows the condition of the current sampled data
and metric calculations.

4. Measurement results information. This area shows the current measurement results.

Information is only displayed if valid values are available for the current measurement. For
example, if no measurement has been run, only system information is displayed. If the system
is not using the frame trigger, no frame trigger status is displayed.

System Information Part of the Status Screen
System information reflects the current settings of the NADC measurements personality. The
parameters in this part of the status screen show overall system information. These data are
useful to know when there is a problem related to configuration. Figure 6-2 shows this part of
the status screen in detail. An explanation of each parameter in system information follows
Figure 6-2.
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Figure 6-2. Detail of System Information

1. BASE or MOBILE.
current setting of

a mobile or base station is being tested and is the

2. BURST or CONT. Indicates whether the test is set up for burst or continuous carrier.

3. CHANNEL. Shows the setting of Cll@@&

4. CF. Indicates the center frequency that the spectrum analyzer is set to.

5. TRIG. Shows the digital demodulator trigger setting; either FRAME, FREE RUN, or
EXTERNAL.

6. WRD SYNC. Shows the current setting of the WIt,D  SYlK 0% Il@ softkey. WRD SYNC ON
indicates that the frame trigger synchronizes to a transmitted sync word.

‘7. TIMESLOT. Shows the current setting of th T ,SRk ‘#@@i  softkey. It also
shows the current setting of the TIRESLOT softkey if NUM is underlined in the

T~~~~,~~~~~~ BUM softkey.  The timeslot  number is the user-designated timeslot  to be
measured.

8. CORRECTION. The two values here are the phase correction value being applied to the
measured RMS phase error, and the EVM correction value being applied to the measured
RMS EVM.

9. DLP REV. Gives the code revision date of the NADC measurements personality.

10. DSP FW REV. Shows the code revision date of the Option 161 NADC DSP firmware.

11. SA FW REV. Shows the code revision date of the spectrum analyzer firmware.

If you have a problem, check the system information first using the status screen. Common
errors are explained in “Before Troubleshooting,” at the beginning of this chapter.
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Correction Error Messages

Correction Values
If an EVM calibration has been performed, and EVM correction is enabled, the system
information includes the phase correction value being used to correct the RMS phase error
and the EVM correction value used to correct the RMS EVM. These values are listed under
CORRECTION in the system information. The phase correction value is obtained during the
EVM calibration routine. The EVM correction value is derived from the phase correction value
and the RMS magnitude and phase error for each measurement. The EVM correction value for
the current measurement is displayed.

Error Messages Related to EVM Correction

Results may not be accurate, EVM corr. too high
This error message appears only if an EVM calibration has been executed, and an EVM
correction is in use. The EVM correction value that is derived from the current phase
correction value is greater than the measured RMS EVM. The EVM correction value is too large
for the current measurement.

To solve this problem:

1. Turn off EVM corrections, make a modulation accuracy measurement, and examine the RMS
EVM value. If the value is less than 1.5%) the spectrum analyzer cannot measure the RMS
EVM accurately. Do not use EVM corrections.

2. Repeat the EVM calibration on your EVM reference signal and then check the accuracy of
the RMS phase error of your EVM reference signal.

Results may not be accurate, Phase corr. too high
This error message appears only if an EVM calibration has been executed, and an EVM
correction is in use. The phase correction value currently in use is greater than the measured
RMS phase error. The phase correction value is too large for the current measurement.

To solve this problem:

1. Turn off EVM corrections, make a modulation accuracy measurement, and examine the RMS
EVM value. If the value is less than 1.596, the spectrum analyzer cannot measure the RMS
EVM accurately. Do not use EVM corrections.

2. Repeat the EVM calibration on your EVM reference signal and then check the accuracy of
the RMS phase error of your EVM reference signal.
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Measurement Status Error Messages
If the system settings are correct, use the following table to determine the status screen
troubleshooting procedure that applies to the error message. Locate and follow the
troubleshooting procedure later in this chapter for that part of the status screen. For instance,
if the error message is “Sync word errors present,” the table shows “Measurement Status
Troubleshooting” as the procedure to use. Find this procedure later in this chapter and follow
it to troubleshoot the problem.

Troubleshooting Map

Error
Message

Clock signal too low,
data may have to be randomized

Frame trig. acquisition failed,
check STATUS in Digital Demod
menu

Troubleshooting Procedure

Frame Trigger Measurement Measurement
status status Results

Troubleshooting Troubleshooting Troubleshooting

d

J

Frame trigger acquisition failed,
check STATUS

FT re-position failed,
check STATUS

Measurement failed,
check STATUS
Ref level auto set failed,
over range

Ref level auto set failed,
under range

Results may not be accurate,
Droop exceeds corr. limit

Results may not be accurate,
EVH mag. exceeds limit

Results may not be accurate,
Frequency error > 1 kIiz

Results may not be accurate,
FT acquisition failed

Results may not be accurate,
Origin offset too high

Results may not be accurate,
Pass It2 bit compare err

Sync word errors, check STATUS

Sync vord errors present

Time record invalid,

d

check STATUS
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Frame Trigger Status Troubleshooting
If the frame trigger is used, frame trigger status information reflects the condition of the frame
trigger in the current measurement. Frame trigger status information is displayed only if frame
trigger is selected, and acquisition has been attempted.

Figure 6-3 shows an example of the frame trigger status part of the status screen. A short
explanation of each entry follows. Refer to “Frame Trigger Troubleshooting Procedure” for
more complete information about each entry.

F r a m e  T r i g g e r
I n f o r m a t i o n
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(p:::’
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CORRECTION1
8.3741 0
0.5417 %

OLP REV
930723

DSP FY REV
936625

SA Fld REV
938686

I
FT Acquisition Btatur  (i-OK): 1
FT Time Rccard Status1
FT Acquisition Sync Number: i
FT hcquisition Sync PPPO~S: e
FT Sync Bit Location1 36798

Hoasuromont Status (B-OK): 0
Mcarurcncnt Time Record StatuIl
Time Slot (SYNC WORD) Number1 i
Sync Match (l=PERFECT  MATCH): 1
Sync Ward Errors:
Parr 112 Bit Compare Errors1 :
IQ Null Flag: 1
IQ Null Count!
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ORIGIN OFFSET (dB)I
FREQUENCY ERROR (Hz):
DROOP (dBCsyebo1):

2:::
-31.7
654.9

-2.0013

Oenod
Conl ig

Main
Nonu

RL

Figure 6-3. Detail of Frame Trigger Fart of the Status Screen

1. FT Acquisition Status. Value is 1 if frame trigger acquisition is successful, and 0 if frame
trigger acquisition has failed.

2. FT Time Record Status. This indicates errors in the sampled data record. Valid values are 0
through 4.

3. FT Acquisition Sync Number. This shows the sync word number of the timeslot  to which the
frame trigger has acquired synchronization.

4. FT Acquisition Sync Errors. This shows the number of bit errors in the sync word to which
the frame trigger has synchronized.

5. FT Sync Bit Location. This is the data record position to which the measurement interval is
targeted.
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Error Messages Related to Frame Trigger Status

Frame trig. acquisition failed, check STATUS in Digital
Demod menu
The initial acquisition of frame trigger failed.

To solve this problem:

n Perform the “Frame Trigger Troubleshooting Procedure” in this chapter.

Frame trigger acquisition failed, check STATUS
The initial acquisition of frame trigger failed.

lb solve this problem:

n Perform the “Frame Trigger Troubleshooting Procedure” in this chapter.

FT re-position failed, check STATUS
The frame trigger cannot be repositioned within the target window. This state only occurs after
the frame trigger has been acquired once, and is in use. When the digital demodulator sensed
that the frame trigger was no longer synchronized to the input transmission, re-acquisition was
attempted, and failed.

To solve this problem:

1. Ensure that the 10 MHz frequency reference is connected.

2. Check that the input signal is still at the defined channel frequency and timeslot.

3. Ensure that the input signal level is properly positioned, and its amplitude is stable during
the timeslot.

4. Check that the desired sync sequence is still being transmitted.

5. Perform the “Frame Trigger Troubleshooting Procedure”, in this chapter.

Results may not be accurate, FT acquisition failed
The measurement was forced to continue with F”I’ errors and the reporting of FT error
messages was not disabled (I%! &ut 018 ..OFF set to OFF).

To solve this problem:

w Perform the “Frame Trigger Troubleshooting Procedure”, in this chapter.
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Frame Trigger Troubleshooting Procedure

Examine the frame trigger status values in the STA’I’US menu to help diagnose the problem. An
explanation of each of these items in the frame trigger status menu follows.

FTC Acquisition Status (1 = OK):
If FT Acquisition Status is 1, then frame trigger was acquired. This means that a match with a
sync sequence was found and the frame trigger was able to adjust the measurement interval to
the desired timeslot. In this case, measurement continues. Measured values are displayed when
the measurement is finished.

If FT.’  Acquisition Status is 0, then the measurement stops and an error message appears.
For digital-demodulator based measurements, a unique softkey menu is displayed, shown in
Figure 6-4.

MOLlULATION  RCCURACYl [single burrtl

RMS EVM:
RMS MAIj ERR:
RMS PHASE ERR:

PEAK EVM:
ORIGIN OFFSET:
FREQUENCY ERR:
DROOP CdBisym>:
CHANNEL 1 FREQ 825.83 NH2
MOBILE TRIG FRANE

mm
ONTINUE

FT ERR
pL? OFF

STflTUS

RL

/

Frame Trigger (FT)
Acquisition Failure
Softkey Menu

Figure 6-4. Frame Trigger Acquisition Failure Softkey  Menu

If this occurs, HP recommends that you press 2XATUS  to display the status screen and diagnose
the problem before continuing. However, you can force the measurement to continue by
pressing CWTXm-. This completes the measurement, but may give faulty data when the

measurement is finished. Most of the time, you should press STATUS . For convenience, frame

trigger error messages can be disabled by pressing FT ERR OE OFF until OFF is underlined

before pressing CORAL :. To re-enable frame trigger error message reporting after pressing

CORTIRUE  , press D-Q& Config Frame Conf ig , and then press FT ERR OR OFF until ON is
underlined.

Some possible problems indicated by an FT Acquisition Status value of 0 are:

w The 10 MHz reference signal is not present
w Frame trigger time record may be invalid
n The frame trigger adjustment was out of range for the frame trigger to capture the desired

measurement interval. That is, the target address not acquired. Typically, this means a
problem with the NADC digital demodulator hardware or NADC measurements personality.

n A pseudo-random bit sequence (PRBS) signal may be present with no sync information.
For a continuous (non-bursted) carrier, use free run trigger by pressing DG#K&%  &mf ig

RR Trigger I@ TRIG’ FREE RWR  .
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ot match the timeslot  designated by the personality. This can
’ is set to NUM and !I%IQX,gT

n The signal to noise ratio may be too small to reliably detect transmitted bits.
n The NADC measurements personality format may not be set to match the transmitting

station format. For example, the NADC measurements personality is set to mobile station
format and the signal is from a base station. Confirm that TB&ISBIT  BS MS is set correctly.

n The center frequency drifts rapidly during a measurement sweep. This occurs if the analyzer
is not fully warmed-up. If you have just turned the instrument on, the spectrum analyzer
may not be internally temperature-stabilized. The frame trigger cannot be acquired when the
carrier frequency is changing at a large rate. Wait for the analyzer to warm-up. This should
take no more than five minutes. The Arst few times a measurement is attempted, frame
trigger acquisition will fail. Then, as the center frequency stabilizes, a measurement will be
made, probably displaying a large carrier frequency error. The carrier frequency error will
decrease until the analyzer reaches a stable internal temperature when the center frequency
has stopped drifting.

With this list of possible solutions in mind, examine these other frame trigger status parameters
to diagnose the problem:

FT Time Record Status:
If the value of FI’ Time Record Status is 0, then the data record is valid for frame trigger
acquisition. If Fl’ Acquisition Status is also 0, the error in frame trigger acquisition is not an
error in the sampled data. See FT Acquisition Sync Errors and FI’ Sync Bit Location: for
further troubleshooting.

If the value of FT Time Record Status is 1, then the digital signal processor is unable to lock its
phase-locked loops. The 10 MHz reference may not be present. Check the signal at the external
reference input. If the signal is good, then option 151 or 161 has failed. Contact your nearest
HP Sales and Service Office  for assistance.

If the value of Fl’ Time Record Status is 3, then the digital signal processor has started
but is unable to finish taking a time record. This occurs when there is no trigger present.
For example, the NADC measurements personality is set to external trigger mode
(DZE l%IG ~EKl%B&?&)  and no trigger input is given. If the value of FI’ Time Record Status is 4,
then the digital signal processor is in overrange. The signal level is too large for the automatic
reference level routine in the personality.

FI7 Acquisition Sync Number:
This is the sync word that the frame trigger chose to synchronize to. If the NADC
measurements personality is set to timeslot  search mode (~X&&SI$‘&  ‘&KII #I& set to SRCH),
this is the best fit to any of the six sync words. If the NADC measurements personality is set to
timeslot  number mode (TXBBSIXlT~‘@XII  BWB“  set to NUM), this is the best fit to the sync word

specified by T If this number does not correspond to the desired timeslot,

and timeslot  number mode is active, access the desired timeslot  by pressing D,@zr& ,&r&Q
;j ,,,;

TIJB%%&T , and enter the correct timeslot  number.
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FI’ Acquisition Sync Errors:
n If the value of FT Acquisition Sync Errors is 0 or 1, a sync word was found with one or no

bit errors. If the value of FI’ Acquisition Status is 0, the frame trigger was unable to capture
the desired time interval. In this case, FT Sync Bit Location is out of range. See FT Sync Bit
Location for more information.

n If the value of FT Acquisition Sync Errors is 2 or greater, no good match to a sync sequence
was found and the frame trigger was set to the best match possible. The resulting frame
trigger might be valid. Confirm frame trigger position by using an oscilloscope to compare the
frame trigger output signal on the spectrum analyzer rear panel relative to the modulation.
The frame trigger should be positioned just before the start of the desired timeslot. If the
position is correct, then disable frame trigger error messages by pressing FT l$!k,%I  f&p to

underline OFF, and then press $@%TIIItI&’  to complete the measurement. If the frame trigger
position is not correct, then the transmitter is at fault.

n If the NADC measurements personality was configured to search for the best timeslot  by
setting TIMES,WT  SIKH  I#U#’  to SRCH, then the frame trigger was set for the best match

of the six possible sync sequences. Try changing the setting to KUM and test each timeslot
number to obtain the best match to a designated timeslot.

n If the NADC measurements personality was configured to search for a specific timeslot, then
the frame trigger was set to best match the sequence designated by T~,~~~~~  III@@&$.
Try changing the setting to search for the best match of the six possible sync sequences by
setting ‘I’I&IE%6T S&X IQ& to SRCH.

FT. Sync Bit Location:
The value given for this parameter is the address of the sync bit in the array of detected bits
for a frame trigger acquisition time record. It indicates whether frame trigger was able to
acquire desired measurement interval at a target address. The range of valid target addresses
are:

Base station mode target address: 36824 through 36828

Mobile station mode target address: 36796 through 36800

Only even addresses will allow successful measurement to be made. An odd (as opposed to
even) IT sync bit address usually indicates a problem with the transmitter.

n Fix FT acquisition sync errors.

n If the target address was not acquired, and FT acquisition sync errors is 0, then option 151 or
161 has failed. Contact your nearest HP Sales and Service Office for assistance.
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Measurement Status Troubleshooting
Measurement status information provides a report of the overall condition of the previous
measurement. Results of measurement status, the first item in this group, gives the most
information. Measurement status information is valid only after a measurement has been
attempted. If using frame trigger, measurement status information is only valid if the frame
trigger was successfully acquired.

Measurement Status Screen
Figure 6-5 highlights the measurement status portion of the status screen. When referred
to this procedure for troubleshooting, follow the directions given for your particular error
message. The error messages and directions to troubleshoot them are listed alphabetically
following Figure 6-5. A troubleshooting flowchart is included after “Measurement State Error
Messages. n

This flowchart indicates errors and actions to take with a given value of measurement status,

Use this flowchart when following the procedure in “Measurement Status Troubleshooting,” or
when referred there from other locations in this chapter.

M e a s u r e m e n t
Status
I n f o r m a t i o n

DIGITAL DEflOOULATOf?  STfiTUS: /
HOBILE
BURST

F T  Aoquisition  S t a t u s  (i=OK):
FT Tire Rcoord Status:

CHClNNEL  i
FT hcquisition Sync Nunbrr:

CF 826.83  NHz
FT Acquisition Sync OPPO~S:
FT Syno Bit Location1

TRIO FRbHE
URO SYNC ON HCa~utWent  Tine Record  Statu$l
TIHESLOT NUH 1 Tire Slot (SYNC WORD) Numbrrl :

CORRECTION1
Smo Hatoh Ii=PERFECT  NhTCH): 1

8.3741 0
SYno UOrd Errorrl

0.5417 x
Pass i&2 Bit Corpare Errorsl ii
IO Null Flag: 1

DLP REV IQ Null Count1
930723 Lou Hrgnitude Points1 1:

7

OSP FU REV RHS EVH (2):

930625 PEbK EM (2): 2:.:
ORIGIN OFFSET (dg)I -3117

SA FU REV FREQUENCY ERROR (Hz)1
930506

654.9
DROOP (dB/svnbol): -a.mia

Figure 6-5. Detail of the Measurement Status Fart of the Status Screen

1. Measurement Status (0= OK):. Measurement status indicates whether or not the
measurement was successfully completed. The allowable range of values for measurement
status is 0 through 15. A measurement status value of 0 can indicate an EVM correction
error, or a measurement results error. Figure 6-6, the “Measurement Status Troubleshooting
Flowchart,” is included later in this chapter to help determine recommended actions to take
for different values of measurement status.

2. Measurement Time Record Status:. This indicates the condition of the sampled data. Valid
values are 0 through 4.
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3. Time Slot (SYNC WORD) Number:. This gives the sync word number of the measured
timeslot. Valid values are 1 through 7. A value of 7 indicates a PRBS sync word, or no sync
word synchronization.

4. Sync Match (1 = PERFECT MATCH):. This value reports the occurrence of bit errors. A sync
match value of 1 is shown if no bit errors were detected in the sync word. A value of 0
indicates the presence of bit errors.

5. Sync Word Errors: This shows the quantity of bit errors in the detected sync word. The
maximum value is 28.

6. Pass l&2 Bit Compare Err: This indicates the number of bit discrepancies between bits
detected from the sampled data in DSP pass 1 and DSP pass 2.

7. I-Q Null Flag:. Value is 0 if no I-Q nulling was performed. A value of 1 indicates that I-Q
nulling was done. A value of -1 occurs if an I-Q null was performed 5 times, and the I-Q null
could not be accomplished well enough to make a measurement.

8. I-Q Null Count:. This is the number of times I-Q nulling was performed on the sampled data,
If it is performed 5 times without success, the I-Q null count is set to 6.

9. Low Magnitude Points:. The number of sample points below the amplitude threshold. If
low magnitude points is greater than 50, the automatic reference level setting routine is
executed.

Error Messages Related to Measurement Status

Clock signal too low, data may have to be randomized
The symbol clock level is too small. The amplitude of the symbol clock that was recovered
from the transmitted signal was not large enough to accurately synchronize the digital
demodulation.

To solve this problem:

n Check the causes of the following possible errors, listed in order of most probable occurrence.
The causes of these errors are explained at the end of this list of error messages.

1. Confirm that digital modulation is present on the carrier. Transmitted data may need to be
randomized to provide more symbol edges for the symbol clock recovery. Long strings of all
zeros may not supply enough symbol edges.

2. The measurement trigger position may place the measurement time interval over an inactive
portion of a mobile burst or base station timeslot. Since no modulation energy is present
in the inactive portion of a timeslot, the symbol clock level may be too small for recovery.
Check that the trigger places the measurement over an active timeslot.

3. The I-Q origin offset may be too large for the symbol clock recovery to operate properly.
Check the input signal I-Q modulator.

4. Confirm that the 10 MHz frequency reference is present at the spectrum analyzer.
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Measurement failed, check STATUS
The measurement status value is outside the allowable range.

To solve this problem:

n Examine the measurement status value and refer to the “Measurement Status
Troubleshooting Flowchart” located at the end of this section.

Ref level auto set failed, over range
The personality attempted to set the automatic reference level, but failed because the
amplitude of the RF signal input continued to increase. To solve this problem:

n Check the amplitude stability of the RF input signal.

Ref level auto set failed, under range
The personality attempted to set the automatic reference level, but failed because the
amplitude of the RF signal input continued to decrease.

To solve this problem:

w Check the amplitude stability of the RF input signal.

Results may not be accurate, Origin offset too high
The I-Q origin offset is too large to be removed by the I-Q nulling routine. Excess I-Q offset will
add to the EVM values and degrade EVM accuracy. Maximum allowable origin offset is 1% of
the average signal power at decision points after five passes of the I-Q nulling routine.

To solve this problem:

1. Adjust the transmitter I-Q modulator balance

2. Check for in-channel spurious signals, particularly at the carrier frequency

3. Ensure that the 10 MHz frequency reference is present at the spectrum analyzer

4. Ensure that frequency error should be less than 1 kHz

Results may not be accurate, Pass l&2 bit compare err
One or more bit comparison errors occurred between DSP pass 1 and DSP pass 2 of the DSP
algorithm.

‘RI solve this problem:

1. Check the signal to noise level of the input signal

2. Confirm that the 10 MHz frequency reference is present

3. Check the position of the trigger relative to the signal
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Sync word errors, check STATUS
Bit errors are present in the demodulated synchronization word.

To solve this problem:

1. Check that a correct 28 bit sync sequence is being transmitted.

2. Try to search for a single sync word. Change the personality to timeslot  number mode
(TIRE%L@T  HtR4).

3. Try to search for any valid sync word. Change the personality to timeslot  search mode
(TIHRG&SR@R).

Sync word errors present
Bit errors are present in the demodulated synchronization word.

To solve this problem:

1. Check that a correct 28 bit sync sequence is being transmitted.

2. Try to search for a single sync word. Change the personality to timeslot  number mode
(TIWSLOT ?W ).

3. Try to search for any valid sync word. Change the personality to timeslot  search mode
(TIMESLOT  .SR$% ).

Time record invalid, check STATUS
The sampled data record, or time record, is invalid due to errors during signal sampling. Check
Measurement Time Record Status on the STATUS screen. The value indicates the condition of
the sampled data. A 0 indicates a good data record. A value of 1 through 4 indicates a problem
in the data record.

To solve this problem:

w See “Measurement Time Record Status,” in “Measurement Status Troubleshooting.”

Measurement Status (0 = OK):
The value of Measurement Status indicates the problems encountered while processing
the data record for a digital demodulator measurement. Valid values are 0 through 15. A
measurement status value of 0 cun indicate an EVM correction error, or a measurement results
error. Refer to figure 6-6, “Measurement Status Troubleshooting Flowchart,” to help determine
recommended actions to take for different values of measurement status.

The eight values listed beneath Measurement Status provide supplemental information about
the status of the current measurement. They add information to the Measurement Status
value.
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Measurement Time Record Status:
n If Measurement Time Record Status is 0, then the sampled data record is valid for

measurement.

l If Measurement Time Record Status is 1, the digital signal processor is unable to lock its
phase-locked loops. Either the 10 MHz reference is missing, or Option 151 hardware has
failed. Contact your nearest HP Sales and Service Office.

l If Measurement Time Record Status is 3, the digital signal processor has started but is
unable to Anish taking a time record. There is no trigger present. This might occur if the
measurements personality was set in external trigger mode @$ ~~~~~~~~)  and no
trigger input is given.

l If Measurement Time Record Status is 4, then there is a DSP overrange. The signal level is
too large for the automatic reference level routine of the personality.

Time Slot (SYNC WORD) Number:
Valid values are 1 though 7, corresponding to synchronization sequences 1 through 6. A PRBS
data modulated signal returns a timeslot  number of 7.

If the timeslot  number does not match the timeslot  number designated by ~~~,;;~~,

change the timeslot  mode ( UT SRGti’  h,) to NUM.

Sync Match (1 = PERFECT MATCH):
This flag is “1” if a perfect match to a synchronization word was found. The flag is “0” if any
bit errors were found in the best match to a sync word.

Examine Sync Word Errors and Measurement Status=2 in the “Measurement Status
Troubleshooting Flowchart, ” for further information.

Sync Word Errors:
Sync Word Errors is the number of bit errors in the best match to a synchronization sequence
detected in the sampled data. The maximum value is 28, the length of an NADC sync
sequence.

See Measurement Status= 2 in the “Measurement Status Troubleshooting Flowchart, n for
further interpretation information.

Pass l&2 Bit Compare Errors:
This value is the number of bit discrepancies between DSP signal processing pass 1 and DSP
signal processing pass 2 on a data record. A value of 0 indicates no bit errors.

A failure of this parameter can be caused by the following:

m The 10 MHz frequency reference may not be present.

l The symbol detector cannot accurately interpret the phase at the decision points to
demodulate the transmitted symbols. Check the input signal to noise, and supply a signal
with less noise.
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I-Q Null Flag:
The I-Q Null Flag indicates whether I-Q nulling was performed on the data record.

w A value of 0 indicates that I-Q nulling did not occur

n A value of 1 indicates that I-Q nulling was performed

w A value of -1 indicates that I-Q nulling was unsuccessful after 5 tries

See “I-Q Null Count” for more information

I-Q Null Count:
The I-Q Null Count Flag shows the number of times the I-Q offset was nulled  in the sampled
data record. The maximum number of I-Q nulls permitted is 5. If more than 5 I-Q nulls are
necessary, the input signal may be faulty. If the I-Q nulling is unsuccessful after 5 tries, the
I-Q null count is set to 6 and the I-Q null flag is set to -1. See “Measurement Status=4” in the
“Measurement Status Troubleshooting Flowchart,” in this chapter.

Low Magnitude Points:
This quantity indicates the number of sample points below the amplitude threshold. The
maximum number allowed before executing the automatic reference level setting routine is 50.

Measurement Status Troubleshooting Flowchart
The following flowchart indicates errors and actions to take with a given value of
Measurement Status. Use this flowchart when following the procedure in “Measurement Status
Troubleshooting,’ or when referred here from other locations in this chapter.
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Measurement Results Troubleshooting
Current measurement results are summarized on the status screen, as shown in Figure 6-7.
Measurement results values are only displayed after a complete measurement. Any errors
encountered during the measurement will be reflected in the measurement status.

Measurement status error messages take priority over measurement result error messages.

DIGITAL OENODUILRTOR STATUS!

MOBILE
BURST

CHANNEL f
CF 826.B3 RHz

TRIB FRAME
YRO SYNC ON
TItlESLOT NUN 1

DLP REV
930723

DSP FY REV
930625

SA FW REV
930506

FT Acquis i t ion  ftrtus <i-OK):
FT Time  Record Status1 ;
FT hcquisition Sync Number!
FT Aoquisition Sync OPPOPT: ;
FT Sync Bit Loortion: 36799

Hoasurenent Status (0=OK): 0

Low Magnitude Points1

RMS EVN (2):
PEhK EVN (%):
ORIGIN OFFSET (dB)I
FREOUENCY  ERROR (Hz)!
DROOP (dBlsvnbo1):

/

2;::
-31.7
654.9

-8.0019

lodulatn

Graphs

J

M e a s u r e m e n t
R e s u l t s

D a I n f o r m a t i o n

Figure 6-7. Measurement Results Part of the Status Screen

1. RMS EVM (%):. This shows the current RMS EVM value

2. PEAK EVM (%):. This is the current peak EVM value

3. ORIGIN OFFSET (dB):. This shows the current I-Q origin offset

4. FREQUENCY ERROR (Hz):. This shows the current frequency error

5. DROOP (dB/symbol):. This displays the current amplitude droop

Measurement Results Error Messages

Results  may not be accurate,  Frequency  Error > 1 kHz
The carrier frequency error is greater than 1 kHz. This frequency error cannot be accurately
compensated, so the measured phase portion of EVM may be greater than actual. To solve this
problem:

n Check that a valid 10 MHz frequency reference is present

w Frequency lock the spectrum analyzer to the transmitter under test
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Results may not be accurate,  EVM mag. exceeds limit
An EVM magnitude error component value at a decision point is greater than 33%. The
fixed-point calculation algorithm is unable to handle a signal with greater than 33% magnitude
error without overflowing the fixed point dynamic range. Large phase error are handled
accurately. As a result, the displayed EVM values may be less than actual.

To solve this problem:

w Check the value of measurement status in the status menu. If measurement status is
non-zero, fix the measurement status problem first

n Look for and remove any in-channel spurious signals

n Examine the Spoint constellation to determine if a large peak EVM is distorting the RMS
EVM

l Determine whether EVM is due primarily to magnitude errors or phase errors. Fix the signal
magnitude errors.

Results  may not be accurate,  Droop exceeds corr.  limit
This means the amplitude droop is greater than 0.0185 dB per symbol across the burst (3 dB for
162 symbols). The correction algorithm is unable to accurately correct total timeslot  droops
greater than 0.0185 dB per symbol. The displayed EVM magnitude component may be greater
than actual.

To solve this problem:

1. Examine the signal using the Power Vs. Time measurement feature. In particular, check the
rolloff of the signal power over a timeslot. Fix the source of the excess droop.

2. Check the position of the measurement trigger relative to the transmitted timeslot.

6.30 If You Have a Problem



How to Contact Hewlett-Packard
In the event something goes wrong with your spectrum analyzer, refer to the documentation
for the spectrum analyzer about returning it for service. If you need to contact Hewlett-
Packard about a problem with the NADC measurements personality, you can call your nearest
Hewlett-Packard Sales and Service Office, listed in the table on the following page.
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‘ihble 6-1. Hewlett-Packard Sales and Service Offices
US FIELD OPERATIONS

Headquarters California, Northern
Hewlett-Packard Co. Hewlett-Packard Co.
19320 Pruneridge Avenue 301 E. Evelyn
Cupertino, CA 95014 Mountain View, CA 94041
(800) 752-0900 (415) 694-2000

Colorado Atlanta Annex
Hewlett-Packard Co. Hewlett-Packard Co.
24 Inverness Place, East 2124 Barrett Park Drive
EngIewood,  CO 80112 Kennesaw, GA 30144
(303) 6495512 (404) 6480000

New Jersey Tk?XaS

Hewlett-Packard Co. Hewlett-Packard Co.
150 Green Pond Rd. 930 E. Campbell Rd.
Rockaway, NJ 07866 Richardson, TX 75081
(201) 586-5400 (214) 231-6101

California, Southern
Hewlett-Packard Co.
1421 South Manhattan Ave.
Fullerton, CA 92631
(714) 999-6700

Illinois
Hewlett-Packard Co.
5201 lbllview Drive
Rolling Meadows, IL 60008
(708) 255-9800

EUROPEAN FIELD OPERATIONS

Headquarters France Germany
Hewlett-Packard S.A. Hewlett-Packard France Hewlett-Packard GmbH
150, Route du Nant-d’Avril 1 Avenue Du Canada Hewlett-Packard Strasse
12 17 Meyrin 2/Geneva Zone D’Activite  De Courtaboeuf 61352 Bad Homburg v.d.H
Switzerland F-91947  Les Ulis Cedex Germany
(41 22) 780.8111 France (49 6172) 16-O

(33 1) 69 82 60 60
Great Britain
Hewlett-Packard Ltd.
Eskdale Road, Winnersh Triangle
Wokingham, Berkshire RG41  5DZ
England
(44 734) 696622

INTERCON  FIELD OPERATIONS

Headquarters
Hewlett-Packard Company
3495 Deer Creek Road
Palo Alto, California, USA
94304-1316
(415) 857-5027

Australia
Hewlett-Packard Australia Ltd.
31-41 Joseph Street
Blackbum, Victoria 3130
(61 3) 895-2895

CMlZUk
Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
Canada
(514) 697-4232

China Japan
China Hewlett-Packard Company Hewlett-Packard Japan, Ltd.
38 Bei San Huan Xl Road 1-27-15 &be,  Sagamihara
Shuang Yu Shu Kanagawa 229, Japan
Hai Dian District (81 427) 59-1311
Beijing, China
(86 1) 256-6888

Singapore
Hewlett-Packard Singapore (Pte.) Ltd.
150 Beach Road
#29-00  Gateway West
Singapore 0718
(65) 291-9088

Taiwan
Hewlett-Packard lhiwan
8th Floor, H-P Building
337 Fu Hsing North Road
Taipei, lhiwan
(886 2) 712-0404
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7
Base Station Menu Map and Softkey Descriptions

This chapter contains menu maps and definitions of the softkeys for base station testing. The
definitions for the softkeys are listed as they appear within a menu, and the NADC menus are
presented as follows:

ConfIguration  menu Pressing &z&g accesses the configuration menu.

Physical channel menu Pressing Physical, G&+rW accesses the physical
channel menu.

Power menu

Adjacent channel power menu

System menu

Spurious menu

Pressing i>ovraz accesses the power menu.

Pressing Mj Ghan P&k: accesses the adjacent
channel power menu. ”

Pressing Sy&ti accesses the system menu.

Pressing Sparioursr  accesses the spurious emissions
menu.

Post-measurement menu Pressing a power measurement softkey,  or an adjacent
channel power softkey accesses the post-measurement
menu.

Pressing Di&&, “&r&3 accesses the following four menus plus a status screen used for
digital demodulator based measurements:

Modulation menu Pressing &v+Xqtn accesses the modulation menu.

Graphs menu Pressing W.@zs‘  accesses the graphs menu.

Data menu Pressing Data accesses the data menu.

Demod config menu Pressing Demod  GoaYi~ accesses the digital
demodulator configuration menu.

Status screen Pressing S’UTUS  allows you to examine the digital
demodulator measurement status screen. The status
screen is described in detail in Chapter 6.
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Base Station Menu Map

1

Configuration Menu

IS-136 BOOMHz
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-

TRANSMIT  RS MS

Main  Menu
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Physic01 Channel
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CHAN  X CTR FREQ

CENTER  FREQ
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1 Power Menu
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-
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Base Station Menu Map
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* The lirst  time you press m, you access the MODE menu. If you press B again, you will access the current
NAM:  menu.

t gee the following two pages for these menus.

$ When you press ,.&&I&&,  the softkey  label changes to %‘%&I& ~~~ .

is only available with the adjacent  channel power (&X) measurement.

blanked when TR&&  j&T&& is pressed.
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Main Menu
-
Digital Demod*

System -----I

Spurious

More  2 of 2
-

t,....

FULLBAND

BAND  A

BAND  B

BAND  C

System  Menu

More  1 of 2
-

Systm Menu i -------,/

r--

L

- System Menu
MONITOR TX BAND LMore  2 of 2
MONITOR RX BAND

COMBINER TUNING

Band

Main  Menu
-

REF LVL

SCALE  LOG

START FREQ

STOP  FREO

Previous  Menu
-
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Base Station Menu Map (continued)

* See the previous page for the digital demod main menus.
_

t Appears only when &I@ MOO &$M is selected.

Base Station Menu Map and Softkey  Descriptions 7-5



The ConfIguration  Menu

Pressing Config  accesses the softkeys that allow you to configure the NADC measurements
personality for your test setup.

IS-54 BOOMHz

IS-136 800MHZ

EXT  ATTEN
IS-136 1900MHz

Config-
STANDARD/BAND

MaIn  Menu

TOTL  PWR SGL MULT

DEFAULT CONFIG

pb774b

The Configuration Menu Map

Most of the configuration functions allow you to enter a value into the function or to make
a selection with the function. The values that you enter, or the selections that you make,
are retained even if (-1 is pressed or the spectrum analyzer is turned off. If you want
to reset the configuration functions to their default values, you can use DEF~IYLT  CCW!G.

For example, if you enter 34 dB of external attenuation with EFT, UTEE , pressing

EElWLT  COfFIG  sets the external attenuation to its default value of 20 dB.

The Configuration Menu Softkeys

TRAMSMET Allows you to select either the base station (BS) or the mobile station (MS)
83s  MS as the transmitter under test. If BS is underlined, the personality assumes

that there is a continuous, w/4-DQPSK,  base-station carrier as the input to the
spectrum analyzer. If MS is underlined, the personality assumes that there is a
burst, r/4-DQPSK,  mobile-station carrier as the input to the spectrum analyzer.
The selection of base station or mobile station changes some of the NADC
personality’s softkeys.

The default for TlUWSMST  3s MS is base station (BS). The selection for base or
mobile station is retained even if cm) is pressed or the spectrum analyzer is
turned off. The selection of base station or mobile station is shown on the left
side of the spectrum analyzer, above the annotation for the channel number. If
BS is selected, BASE is displayed on the left side of the spectrum analyzer display.
If MS is selected, MOBIL is displayed.

l%xT
ATTEN

Allows you to enter the attenuation of external equipment or cables that are
used to connect the transmitter output to the spectrum analyzer input. The
attenuation is used when calculating the amplitude readouts so that the readouts
indicate the true power level at the transmitter output. You can enter the
external attenuation from 0 to 90 dB in 0.01 dB increments. If the external
attenuation is not entered, a default value of 20 dB is used.
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Allows you to select either IS-54  or IS-136  standard in the test. IS-136 is the
newer standard that has the 1900 MHz tuning plan and the Digital Control
Channel (CDL).

Selects IS-54 standard at 800 MHz band.

Selects IS-136  standard at 800 MHz band.

Selects IS-136  standard at 1900 MHz band.

Allows you to display or blank “pass” and “fail” messages during the
measurements. If F@@&X~ w:@@ is set to ON, a message indicating if the
measurement passed or failed the specified limits will be displayed along with the
numerical results of the measurement. If ~~~~ is set to OFF, no
pass or fail message will be displayed. The default for PA$SF@L  ‘lJj!@  ~jilj?IJ  is OFF.

Allows you to select whether total RF output power of the transmitter is from
a single (SGL) carrier, or from multiple (MULT) carriers. The selection of either
a single carrier or multiple carriers allows the personality to set the internal
attenuator of the spectrum analyzer to an optimal value, and prevents possible
gain compression.

If you select a single carrier, the spectrum analyzer input attenuation and
reference level are automatically set according to the amplitude level of the
measured carrier.

If you select multiple carriers, you can enter the total power from
the carriers with the data keys. You can calculate the total power with the
following equation:

PTotal = P + 1OlogN

where:

Ptotal is the total power in dBm.
P is the power of one channel in dBm.
N is the number of channels transmitted by the base station.

The personality uses the total power value to set the spectrum analyzer input
attenuator, and thus avoids signal compression for signals that are less than the
entered value for total power. You can select a value from 0 to 60 dBm for the
total power, referenced to the transmitter’s output power.

The default value for TOTL PWR SGL MULT is single carrier and a power level of
+ 50 dBm.

Displays the version of the NADC measurements personality, and the version
of the Electronics Industry Association (EIA) and Telecommunications Industry
Association (TIA) standard documents that were used to derive the NADC
measurement routines and test limits.
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Replaces the entered values for the configuration functions with their default
values. The default values are as follows:

n EXT AFN is set to 20 dB.

W IYJ-%kPti~  SCfK”NULT  is set to single carrier (SGL) and the power level is set
to +50 dBm.

n PjISSFkX&,.  W lzFF  is set to OFF.

issetto 1.

. DD Y%I~$%&#E  is enabled.:
n T~~~~~~;:~R~  NW% is set to NUM.

w ~~N~,,;~,.~~: @EQ’  is set to 300 MHz.

n EM& is set to A” + A.

’ I!lW;~#&RR  UN &P is set to OFF,
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The Physical Channel Menu
Pressing : -.---& accesses the softkey functions that allow you to select the
channel to be tested, and to change the center frequency of the spectrum analyzer.

Physical
Channel -

-
CHANNEL  NUMBER

AUTO  CHANNEL

CHAN  X CTR FREQ

CENTER  FREO

TIMESLOT  NUMBER

Main  Menu
-

The Physical Channel Menu Map

The Physical Channel Menu Softkeys

Db727a

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel, and then allows you to enter the channel number for the NADC
channel you want to measure. The NADC measurements personality uses the
channel number to set the center frequency to the correct value when one of
the “channel” measurements is performed. The channel measurements are the
measurements accessed by ‘&WW  , A$$ C&&B Paj~% , and ,~~~~~~,~~.  You
can enter a channel number from 1 to 1023, inclusive. If you do not enter a
channel number the channel number defaults to channel 1. You can determine
the center frequency for a given channel with the following equation:

Transmitter
Base

Channel C e n t e r

Number Frequency (MHz)
l<N<799 0.03N  + 870.000

990<N<1023 O.O3(N  - 1023) + 870.000

Automatically tunes to the channel having the highest carrier power level in the
base station transmit band.

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel “X,” and then allows you to enter the frequency of any arbitrary
channel that you want to measure. C&AN  IE C225 I?l&f$’  can be helpful if you
know the channel’s frequency but not the channel number, or if you want to
measure a frequency that does not correspond to a standard channel number. If
you do not enter a frequency, the default frequency of 300 MHz will be used.
Using CFIAN,  It $‘l% ‘FRl$Q automatically changes the channel number that is
shown on the left side of the spectrum analyzer display to an “X.”

Allows you to change the center frequency of the spectrum analyzer temporarily.

Allows you to select the timeslot  number that you want to measure. The
timeslot&number  is used by the digital demodulator based measurements,
M~~~,;~~~~~~,  I-Q PATTEW  graphs, and llAT$ B?i!S , when
DD TRIG FRAlB  is enabled and TfEIESLOT  SRCH NUM is set to NUM. The default

value for the TBBSLOT  EJ@?4l& is 1.
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The Power Menu

Pressing P&z accesses the softkeys that allow you to measure the transmitter’s carrier
power, the carrier off power, the step power, the occupied bandwidth, and to view the transmit
channel. The power menu functions not only make a measurement, but they also access
additional softkeys. See “The Post-Measurement Menu” (located at the end of this chapter) for
more information about the softkeys that the power menu softkeys access.

pb728o

The Power Measurement Menu Map

= When you press ; AGTKVJ&,  the softkey  label changes to TlUQ~  .-AX% .

‘fable  7-l shows the spectrum analyzer settings for each of the power measurements. The
NADC measurements personality automatically sets the spectrum analyzer settings for each of
the power measurements.

‘Ihble 7-l.
Spectrum Analyzer Settings for the Base Station Power Measurement

Spectrum Analyzer CARRIER
setting POWER

Span 0 Hz
Resolution bandwidth 100 kHz
Video bandwidth 100 kHz
Sweep time 40 ms
Detector Sample
Trigger mode Free Run

CARRIER
OFF PWR

0 Hz
30 kHz
30 kHz
40 ms

Sample
Free Run

POWER
STEP

0 Hz
100 kHz
100 kHz

8s

Peak
Video

OCCUPIED
BANDWDTH

80 kHz
1 kHz
10 kHz
300 ms
Sample

Free run

MONITOR
TX GHAN

500 kHz
10 kHz
10 kHz
300 ms

Peak
Free run

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the NADC Personality” in Chapter 5 for more information.
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The Power Menu Softkeys
Measures the mean power of the carrier envelope. The average power of several
sweeps is used in calculating the carrier power level. The default number of
sweeps is 4. This measurement determines the mean carrier power between the
-20 dBc points referenced from the peak of the burst.

Measures the mean and peak power when the carrier is off. The average data
from several sweeps is used in calculating the carrier off power levels. The
default number of sweeps is 2.

Allows you to view the output power from a transmitter as you increase or
decrease the power. When you press Pf3#EI%  @‘IP , the trigger mode is set to
video, and the spectrum analyzer will not sweep until the carrier is turned on
or the carrier power level is increased. After the spectrum analyzer begins to
sweep, you can increase or decrease the output power from the transmitter to see
the power “steps. ” The amplitude scale of the spectrum analyzer is set to 4 dB
per division.

Determines the bandwidth that contains 99 percent of the total transmitted
power. In addition, the center frequency error is displayed numerically. The
center frequency error is the difference between the mid point of the upper and
lower frequency values for the occupied bandwidth and the center frequency
of the spectrum analyzer. The average data from several sweeps (the default
number of sweeps is 1) is used in calculating the occupied bandwidth.

Allows you to view the transmit channel. You can select the channel with
or &&I!E  ,&,,,w FREB .
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The Adjacent Channel Power Menu

Pressing Ac$i C%&‘&&! accesses the softkeys that allow you to measure the adjacent
channel power of the transmitter. (The adjacent channel power determines the leakage power
in the alternate and adjacent channels to the carrier.) The adjacent channel power menu
functions not only make a measurement, but they also access additional softkeys. See “The
Post-Measurement Menu” (located at the end of this chapter) for more information about the
softkeys that the adjacent channel power menu softkeys access.

Pos t-Meosurmn  t
Msnu

ACP REPEAT  MEAS

Adj Chan ACP CH/SWP TRACE  ACTIVE *

Power CHAN POWER CHANNEL  NUMBER

II II

AUTO  CHANNEL

VIEW  TEL  TRCEt-

Preuous  Menu Previous  Menu pb729a

The Adjacent Channel Power Measurement Menu Map

’ When you press T&I&?&  AfXEV’E,  the softkey  label changes to ‘I’&%&  ~%XNP&RE  .
t %“IEW  TBL TRC$B  is only available with the adjacent channel power (AC% ) measurement. It is blanked if

l!RMlIij  A!Jfk%k  is pressed.

Table  7-2 shows the spectrum analyzer settings for each of the adjacent channel power
measurements. The NADC measurements personality automatically sets the spectrum analyzer
settings for each of the adjacent channel power measurements.

Spectrum Analyzer
Setting

Span
Resolution bandwidth
Video bandwidth
Sweep time
Detector
Trigger mode

‘Ihble 7-2. Spectrum Analyzer Settings

ACP ACP
CWSWP

240 kHz 32.8 kHz
1 kHz 1 kHz
30 kHz 30 kHz
800 ms 300 ms
Sample Sample

Free Run Free Run

CIIAN
POWER

32.8 kHz
1 kHz
30 kHz
300 ms
Sample

Free Run

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the NADC Personality” in Chapter 5 for more information.
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The Adjacent Channel Power Menu Softkeys
Measures the power in the transmitted channel, as well as the power in the
upper and lower adjacent, first alternate, and second alternate channels. Because
the signal from a base station is continuous and not burst, the results from the
adjacent channel power measurement are from modulation and noise effects.
The personality uses the spectrum analyzer sample detector and a 32.8 kHz
integration bandwidth to measure the power in the adjacent channels. The
signal is filtered with a square root raised cosine filte
measurement performs two measurement sweeps. If

table (TBL), the numerical results will be displayed.
trace (TRCE), the frequency spectrum results will be displayed.

”
Like &GP,, AC@ measures the power in the transmitted channel, as
well as the power/in  the upper and lower adjacent, first alternate, and second
alternate channels. Unlike AGP , A&P Ic=H/SI@,~  uses separate measurement sweeps
for each channel (one channel per sweep). This provides a slower but more
accurate (and more repeatable) measurement than &@ .

Measures the total power in the channel. The personality uses the spectrum
analyzer sample detector and an 32.8 kHz integration bandwidth to measure the
power in the channel. The signal is filtered with a square root raised cosine filter
prior to integration.
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The Post-Measurement Menu
Once the measurement has been completed, many of the NADC measurements access the
“post-measurement” menu. The post-measurement menu contains functions that allow you to
repeat the previous measurement or change various testing parameters.

Power Menu

CARRIER  OFF PWR

POWER  STEP

OCCUPIED BANDWDTH

MONITOR TX CHAN

MaIn  Menu

Adjacent Chonnel
Power Menu

CHAN POWER

Previous  Menu

Pos t-Meosuremen  t
Menu

TRACE  ACTIVE *

CHANNEL  NUMBER

AUTO  CHANNEL

Previous Menu

The Post-Measurement Menu Map

* When you press TEA@&  AiX’IVE,  the softkey  label changes to TXAC?E  @X&Am  .

t VB&W %T& ‘l”iXC%  is only available with the adjacent channel power ( ACP ) measurement. It is blanked if

l%WE  AC+lTF’E  is pressed.

pb732a
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The Post-Measurement Menu Softkeys
Repeats the measurement. If desired, you can change parameters such as the
channel number or resolution bandwidth before you press this softkey.

Allows you to view the active trace. When you press ‘~~“~~~~‘,  an active
trace (a trace of the signal that is being continuously updated) is displayed and
the softkey label changes to ‘$&$’ CBMpm,,.

,-ii ,,
If you press ,,TR&& , the active trace data is copied from trace A into
trace C, and trace C is placed in the view mode. The active trace (trace A) is
displayed along with the trace in the view mode (trace C).

Allows you to change the channel number of the channel that is to be measured.

Changes the channel by tuning to the channel with the highest carrier power, and
then repeats the measurement.

For the adjacent channel power measurement (&% ), ~~~.~;~~,  allows
you to view either the numeric results in a table (TBL), or view the trace of the
frequency spectrum (TRCE).

Returns to the previous menu.
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The Modulation Menu

Pressing %xW&$ accesses the softkeys that allow you to measure the transmitter’s RMS
error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, carrier
frequency error, I-Q origin offset, and amplitude droop.

pb74b

The Modulation Menu Map

(1 EVM  GOI&&  ON Oplp is only available if CAL  .l&;xM  was successful.

t Refer to the MS %@$A$,#  ‘OK  OFE softkey  description.

The Modulation Menu Softkeys

~D?~A~ Measures the transmitter’s RMS error vector magnitude, RMS magnitude error,
A&drrulcu RMS phase error, peak EVM, carrier frequency error, amplitude droop, and I-Q

origin offset. First, the amplitude of the signal is checked and the analyzer
reference level and attenuation are set appropriately. Next, if the demod trigger
is set to FRAME, the frame trigger is acquired prior to the modulation accuracy
measurements. If SAV RRAS 01 &F is set to ON, pressing ~~~~T~ ACCURACY
will display the last mdulation accuracy measurement.

WOOlJLATION  ACCURACY: [ s ing le  t imes lot ]

Measurement  complete

RMS EVM: 3.3 %
RMS MAG ERR: 1.8 %
RMS PHASE ERR: 1.6 o

PEAK EVM: 7.1 %
ORIGIM OFFSET: -48.2 dl3
FREOUENCY ERR: -12.0 Hz
DROOP CdBisym>: -0.0006
CHANNEL 1 FREB 870.03 MHz SYNC WORO 3
BASE TRIG FRAME

The Normal Modulation Accuracy Screen
1

7-16 Base Station Menu Map and Softkey  Descriptions

WOOULATN
ACCURACY

SINGLE
CONT

yLJ
PARTIAL

Oemod
Main

Wore
1 or 2

RL



is set to CONT, then pressing

menu.

2 will cause the measurement to be made continuously.

atically set to SINGLE when entering the modulation

If “* ~3?#&%%&~  is set to FULL, the analyzer will be count-locked to 1
HZ ution prior to each measurement, and carrier frequency error and
amplitude droop will  be displayed along with the other measurement results. If

X3$,’  is set to PARTIAL, the analyzer will not be count-locked for each
nt. In this case, only RMS EVM, RMS magnitude error, RMS phase

error, peak EVM, and I-Q origin offset will be displayed. The PARTIAL setting
makes measurements more quickly.

If ,:&@!’ is set to OFF, then modulation accuracy measurements

are displayed for one measurement only. If A+Vl&#%E  D# OFF is set to ON, the
number of averages will become the active function. ‘The user can then adjust it
within the range of 1 to 999. The default is 10.
If A~~~~

is set to ON, modulation accuracy measurements are made
the selected nu of times then the display changes to reflect the statistical
results of the averaging (see screen below). The statistical information displayed
with averaging includes mean, standard deviation, minimum, and maximum for
RMS EVM, RMS magnitude error, and RMS phase error. RMS EVM uncertainty
ranges for room and full temperature ranges are also displayed. The mean for

igin  offset, carrier frequency error, and amplitude droop are displayed if
_ ,I ,J$RTZ&$  is set to FULL. If ,#ULL PWW& is set to PARTIAL, the carrier

frequency error and amplitude droop will not be displayed.

STATISTICS for sample of 10 timeslots:

Mean Std dcv Max Min

RMS EUM I%):
i:;

0.58 3.6
RMS MAG ERR (21: 0.58 Ki
RMS PHASE ERR t">: 1.3 0 . 1 8 2; 1:s

RMS EUM Uncertainty

Temp. Range 2:-ii i;: 2.4 % > RMS EUM 1 0.0 %
Temp. Range - : 2.4 % > RMS EVM > 0.0 %

Mean

ORIGIN OFFSET (d8): -46.1
FREQUENCY  ERROR (Hz): - 8 . 6
DROOP ~d8~symbol~: -0.0005

CHANNEL 1 FRER 870.03 MHz SYNC WORD 3
BASE TRIG FRAME

The Modulation Accuracy Statistics Screen

MODULATN
ACCURACY

SINGLE
CONt

FULL
PAR-fiiK

Oemod
Main

More
1 of 2

AL
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Allows you to enable a correction value generated by the EVM calibration
measurement. This correction value corrects the measured results of RMS EVM
and RMS Phase error. This softkey is only available if the EVM calibration
was successful. Refer to Chapter 2 for details on when and how to use the
EVM &%&: softkey.

When the Z3&,,‘%lE@  ,llfl  OFF  softkey is set to OFF, each press of a

digital demodulation measurement softkey such as ~O~~A~':,A~~~~  ,

~~~~~~~,  8 ~Pfll,I!@ ~~I@l%.l#,  or $ATll  &$$&  causes a new measurement
to be made. If SAY &AS 0%” OFF is set to ON then pressing a measurement
softkey will not cause a new measurement. Instead, the requested results
for the last measurement made will be displayed. This feature allows you
to examine the modulation accuracy, graphs, and data bits from a single
measurement. The default setting is OFF. §~~,~,~~~,  O,PF?  is automatically
set to OFF upon returning to the main NADC menu. This key is blanked if a
measurement has not been made, is aborted, or is made with averaging ON.
Only complete, non-averaged measurements may be saved.

Eva Cal Pressing Evm ‘eti accesses the EVM calibration menu and also displays the
EVM calibration instructions on screen. Refer to Chapter 2 for details on how
to do the EVM calibration measurement.

The EVM Calibration Menu Softkeys

CAL E!fM Starts the EVM calibration measurement. The measurement consists of a 20
average error vector magnitude measurement followed by an EVM results screen,
The measurement is made with no corrections applied.

PIIASE
ERRaR

Allows you to enter the RMS phase error of the precision calibration source. The
EVM calibration subtracts this value from the measured mean RMS phase error
to generate the phase correction value. The phase correction value is used to
correct RMS phase error and RMS EVM when the EVl4 CtH#  ‘Dl? OFF softkey is
set to ON.
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The Graphs Menu

Pressing ,$3@$#$#  accesses the softkeys that allow you to display the transmitter’s I-Q pattern
graph or 8 point constellation graph. RMS error vector magnitude corresponding to the graph is
also displayed. Note that the data used to produce the graphs is free of errors from I-Q origin
offset, amplitude droop, and carrier frequency error. Only the RMS EVM contribution remains.

I I-Q PATTERN

8 POINT CONSTLN

Graphs

-I

S&G,!& CONT

SAV  MEAS ON 03 f

I Demod Main

The Graphs Menu Map

$ Refer to the #A%  &H!%B  QN softkey  description.

The Graphs Menu Softkeys

Pressing the I-@ PA- softkey causes a measurement to be made (if
~~~~,~~;  ~~ OF

is set OFF) and the corresponding I-Q pattern to be displayed
on the screen (see screen below). The RMS EVM value is also displayed. First
the amplitude of the signal is checked and the analyzer reference level and
attenuation are set appropriately. If the demod trigger is set to FRAME, the
frame trigger is acquired prior to the measurement. If ~~~‘~~ Cl@ I3tF
is set ON, pressing ‘~~,~~~ will display the I-Q pattern from the last
measurement.

I-Q PATTERN:

CHANNEL 1

870.03 MHz

IIt) +
Measurement  complete

I-Q Pattern Screen Display

PAT&~
8 POINT
CONSTLN

SINGLE
CoNf

SAU MEhS
ON QFF

Oemod
Main

RL
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8 POTN~;
CONsgaN

Pressing the & T ,COl@?l%B  softkey causes a measurement to be made (if
Sk I%UB’“zI$  OFF  is set OFF) and the corresponding 8 point constellation I-Q
pattern to be displayed on the screen (see screen below). First, the amplitude of
the signal is checked and the analyzer reference level and attenuation are set
appropriately. Next, if the digital demodulator trigger is set to FRAME, the frame
trigger is acquired prior to the measurement. If SAV I$%? “I$#, I3FI& is set ON,

pressing 8 PFIIIJT  COl&‘LE will display the 8 point constellation from the last
measurement. The RMS EVM value is also displayed.

I-Q CONSTELLATION:
BASE
CHANNEL 1 *:
FREQ
870.03 MHz

TRIG
FRAME

t
G!(t) t k

4

SYNC WORD
3

RMS EVM if
3 . 2  %

*

Measurement  complete
f IIt) •b

8 Point Constellation Screen Display

8 POINT
CbNSTLN

SINGLE
CbNT

SA'J MEAS
ON m

Oemod
Main

RL

If Sf?@LE COHT is set to SINGLE, then pressing 13 PJ%T’I’ER!J  or
8 PflLlUT  cEfBI$‘&H  will produce a single measurement and its corresponding

graph. If SIB& &lNT is set to CONT, then pressing either measurement softkey
will cause the measurement to be made and graphed continuously. SINGLE  COWT
is automatically set to SINGLE when entering the graphs menu.

When the ~~~~~S  I&I! OFF  softkey is set to OFF, each press of a digital

demodulator based measurement softkey such as ~~~~~~  ACHE,
X-I& I!HZTEI&‘,  &? PBTfT  CONSI’L%  , or L+l,T# BZ?I”S,  causes a new measurement to

be made. If ,J$Av:  & @I:. :f&Fg, is set to ON, then pressing a measurement softkey
will not cause a new measurement. Instead, the requested results for the last
measurement made will be displayed. This feature allows the user to examine
the modulation accuracy, graphs, and data bits from a single measurement. The
default setting is OFF SAV I#@3 ON OFF is automatically set to OFF upon
returning to the main NADC menu. Note that if a measurement is aborted, this
softkey is blanked. Only complete measurements may be saved.
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The Data Menu

Pressing %@& accesses the softkeys that allow you to display the transmitter’s demodulated
bit sequence and to highlight a selected portion of that sequence.

Dota-

DATA  BITS

SINGLE CONT

SAV  MEAS ON QFJ *-I-Highlitep

Demod Main

HIGHLITE DATA

HIGHLITE SYNC

HIGHLITE CDVCC

1 HIGHLITE SACCH

HIGHLITE CDL t

Db764b

The Data Menu Map

* Refer to the &M, Y&&@“oW  Q$?F  softkey  description.

Is-m I
t Appears only when 88, and WQ MIki  are selected.

The Data Menu Softkeys

PATA
&gi& Pressing the D& BrT$  softkey causes a measurement to be made (if

SAY ~~~~~~  WF is set OFF) and the corresponding demodulated bit sequence
to be displayed on the screen (see screen below). First the amplitude of the signal
is checked and the analyzer reference level and attenuation are set appropriately.
Then if the digital demodulator trigger is set to FRAME, the frame trigger is
acquired prior to the measurement. If 8@’ H&B  RI# QFF  is set ON, pressing
~~~~,~~~~~,~  will display the demodulated data from the last measurement. The
default display will highlight the 28 bit sync word portion of the 324 bit timeslot.

IEMODULflTED DFITA: [single  timeslat,  u = SYNC bits1

1 11 21 0 ii00000000
71

0000000001 0101100110 0101000111 0101010010

~~10110011 L1010 ~Llelee  ~~:0101111
121 131 141 151
0100000011 0100010000 1110010000 1111100001
161 171 181 191
1010001110 0100001010 0000010110 1010100011
201 211 221 231
0001110111 1110011100 0101011100 0010011101
241 251 261 271
1001110000 0000101000 0101001010 0001011101
281 291 301 311 321
1011101111 0110010010 1011110100 0000000000 0000

:HANNEL 1 FREQ 870.03 MHz SYNC WORD 3
lASE TRIG FRAME

Data Bits Screen Display

DATA
BITS

SINGLE
CONt

SAU MEAS
ON OFF

Highli te

Demod
Main

RL
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If SR#%E-X@#!IT~  is set to SINGLE, then pressing @AT& BETS  will produce a single
measurement and its corresponding display. If SINGLZJ  &B#T  is set to CONT,

then pressing the BAT&,$  BITS softkey will cause the measurement to be made

and displayed continuously. ~~~~~:‘C~~~~  is automatically set to SINGLE when
entering the data menu.

SAV MEAS When the SAV l@AS 08 OFF softkey is set to OFF, each press of a digital
OH OFF,r demodulator based measurement softkey such as MORULAX%  AC&RACY  ,

X-4 l%VTEB%,  8~POlZ2.  ~U!#TU#,  or MTL BITS causes a new measurement to
be made. If SA\-r,*pM  0% .OFF is set to ON, then pressing a measurement softkey
will not cause a new measurement. Instead, the requested results for the last
measurement made will be displayed. This feature allows the user to examine
the modulation accuracy, graphs, and data bits from a single measurement.
SAY’ @Xl  -@# OFF is automatically set to OFF upon returning to the main NADC
menu. Note that if a measurement is aborted, this softkey is blanked. Only
complete measurements may be saved.

Highliee Pressing the EEigM.ite  softkey accesses the highlight menu softkeys which are
described below. These softkeys allow the user to highlight selected portions of
the bit sequence.

The Highlight Menu Softkeys

limamE Pressing the l&8lLITE  DAT&  softkey will cause the data portion of the bit
H?A sequence to be highlighted. For NADC base stations these would be the 41st to

the 170th bits and the 183rd to the 312th  bits. Each of these two blocks is 130
bits long (see screen below).

DEMOOULfiTED OATA: [ s ingle  t imeslot ,  1 = OATA bits1

CHFlNNEL 1 FREQ 870.03 MHz SYNC WORD 2
BASE TRIG FRAME

HIGHLITE
m

HIGHLITE
SYNC

HIGHLITE
CDVCC

HIGHLITE
SACCH

Oemod
Main

Previous
Menu

RL

The Highlite Data Screen Display
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Pressing the ~~~ ASP softkey will cause the sync portion of the bit
sequence to be highlighted. For NADC base stations these would be the 1st to the
28th bits. This block is 28 bits long (see screen below).

II DEMODULATED OATAl [single  timeslat,  4 = SYNC bits1

1 11 21 0 %00000000
71

0000000eei eieiieeiie ei0ieee111  0ieie1ee1e

+mi1 ~~~i*MiQ +mo~ @i*lili

0100000011 ;;;0ei0000 iii00i0000 i111100001
161 181 191
1010001110 0ie0e01010 0000ei0110 1010100011
201 211 221 231
~3~1110111 ;~~0011100 ~3~1011100 m~00iilel

1001110000 0000101000 0101001010 000i011101
281 291 901 311 321
I~III~IIII  0ii00i00ie  i011110100 000000e000 eOOO

CHANNEL 1
BFlSE

FRE(;L 870.03 MHz SYNC WORD 3
TRIG FRAME

The Highlite Sync Screen Display

DATh
BITS

SINGLE
-mm

SfIU NEhS
ON OFF

Highli te

Demod
Main

RL

gxGef’i% Pressing the &%&XEE  &KC softkey will cause the CDVCC (Coded Digital__ sl.sp,’ Verification Color Code) portion of the bit sequence to be highlighted. For NADC
base stations these would be the 171st to the 182nd bits. This block is 12 bits long
(see screen below).

DENODULATEO OhTA: [single  timeslat,  1 = CDUCC  bits1

2100011111 200111100 ~~00110000 ii00000000
41 51 61 71
0000000001 010ii00iie  ei0i000iii 0101010010

k0110011
121

ZBl0iBli010 p;i,,,,,,
131

g0i0wi

0100000011 0100010000 1110010000 1111100001
161 171 181 191
i0i0eeiii0 00ieiie ieieieeeii
201 231
0001110111 ~~~0011100 y~l0illea 00i00i1101
241 271
1001110000 0000101000 0101001010 0001011101
281 2g1 301 311 321
I~III~IIII 0ii0010ei0  i011110100 0000000000 0000

CHANNEL 1
BASE

FREQ 870.03 MHz SYNC WORO 3
TRIG FRAME

The Highlite CDVCC Screen Display

HIGHLITE
DATA

HIGHLITE
SYNC

HIGHLITE
CDVCC

HIGHLITE
SACCH

Demod
Main

Previous
Menu

RL
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@ICJfEhXT@
am3j  g

Pressing the ‘~~~~~’ S&%JH softkey will cause the SACCH (Slow Associated
Control Channel) portion of the bit sequence to be highlighted. For NADC base
stations these would be the 29th to the 40th bits. This block is 12 bits long. See
the screen display below.

1ENODULATED  DATA: [single  timeslot, 1 = SACCH bits1

ll100011111 llgl00111100 iG001100~
31

41 51 61
0eee0ee001  0i01100ii0 010100011i 0101010010

&0110011 1si0i011010 Ei0l0100 :i:sieilli
121 131 141 151
0100000011 0100010000 1110010000 1111100001
161 171 181 191
1010001110 01000010ie 00e0ei0iie  1010i00011
201 211 221 231
0001110111 111001ii00 0101011100 0010011101
241 251 261 271
1001110000 0000101000 0101001010 e00iaili0l
281 291 301 311 321
1011101iii 01100fe0i0 i011110100 0000000000 0000

CHANNEL 1 FREO 870.03 MHz SYNC WORD 3
BASE TRIG FRAME

HIGHLITE
DATA

HIGHLITE
SYNC

HIGHLITE
COUCC

HIGHLITE
SACCH

Oemod
Main

Previous
Menu

RL

The Highlite SACCH Screen Display

HIGHLIT$ Pressing HIGEnlTE  Cl% will cause the Coded Digital Control (CDL) portion of
CllL ,.,, the bit sequence to be highlighted. For NADC base stations, these are the 314th

through the 324th  bits. This block is 11 bits long. NOTE: IIX(;HL~TE  Cm is only
available when IS-136  800 MHz or IS-136  1900 MHz is selected.
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The Demodulation Cotiguration  Menu

&$j&l,&  accesses the softkeys that allow you to configure how the digital
demodulator based measurements will be made with respect to the timeslot  number, triggering,
and error messages.

Demod Config -

DD Trigger

CHANNEL  NUMBER

1
CHAN  X CTR  FREO

TIMESLOT  NUMBER

Demod Main

More  1 Of 2 1

DO TRIG FRAME

DD TRIG FREE  RUN

DO TRIG EXTERNAL

Frame  Conf  ig* /

Demod Main

WRD SYNC 01 OFF

T IMESLOT SRCH NM

F T  ERR E OFF

Previous  Menu

Demod Main

Previous  Menu
-

i
1 DEMOD  RESEW

ERR MSG QJ OFF

Derrod  Main

More  2 of 2

The Demodulation Configuration Menu Map

* Fm%.r.Carct]bF  is only present when ’ T’BH  FEMtfH is enabled.

The Demodulation Configuration Menu Softkeys

Pressing the bll ,T&&r softkey accesses the digital demodulator trigger menu
which allows the user to access the softkeys that control the triggering of the
measurement.

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel, and then allows you to enter the channel number for the NADC
channel you want to measure. This softkey is identical to the &hmEL ‘li
softkey in the physical channel menu.

Changes the center frequency of the spectrum analyzer to the frequency of
the current channel “X,” and then allows you to enter the frequency of any
arbitrary channel that you want to measure. This softkey is identical to the
Gli&J!# ,@TE PI@& softkey in the physical channel menu.

Pressing the ~~~~~~::~~~ softkey allows the user to select which of the,,^_
six timeslots the measurement should be made on. The default value is timeslot
number one. If the digital demodulator trigger is set to FR
configuration is set so that WRD” SYJ$G  DW: OQ!, is ON and
is set to NUM, (these are the default settings) the frame trigger will attempt to
lock to the selected timeslot  number. See the Prtica &I&&’ menu softkey
descriptions for more detail. This softkey is identical to the T%%E%OT  WVM3EX
softkey in the physical channel menu.

Allows the end user to set the digital demod resolution bandwidth to 300 kHz, 1
MHz, and 3 MHz. This setting will be separate from the resolution bandwidth.
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It will only be used during a digital demod function. Changes in the resolution
bandwidth will not affect the digital demod resolution bandwidth.

ERR MSC
O N  BE%.

If ERR M& DN fG?F is set to ON, then all of the error and warning messages
mentioned in Chapter 6 will be operational and will be displayed on screen.
If ERR EfSB  DN U& is set to OFF, then no error or warning messages will be
displayed. The default setting for this softkey is ON. If ERR HSG DN OFF is
set to ON, frame trigger error and warning messages may be turned on and off
independently with the FT ERR DN OFF softkey in the Frame Configuration
Menu.

The Digital Demodulation Trigger Menu Softkeys

DD TRIG
J!?tEE RUN

DD ‘l%IG
EXTERWAL

Pressing the DD +%UC:  F&UfE softkey will cause any subsequent digital
demodulator based measurements that are made to be triggered by the frame
trigger. It will also cause the analyzer to acquire frame trigger synchronization
prior to making a measurement. Additionally, the frame trigger will be
automatically re-acquired if it drifts too far to make the measurement accurately.
If the frame trigger is selected, the Frme- ConfEg  softkey is available to access
the frame trigger configuration menu.

Pressing the DD T&X0  FI#E RWN softkey will cause any subsequent
measurements that are made to be triggered by a free running trigger. This is
used for measuring a psuedo random bit sequence (that is, no sync word) on
a continuous wave (CW) signal. Selecting the free run trigger will cause the
frame Canfllg softkey to become unavailable.

Pressing the DD l”R%  EXTERNAL  softkey will cause any subsequent
measurements that are made to be triggered by an external trigger that must be
connected to the back panel of the instrument. If no trigger is present, then the
measurement will be held up indefinitely until a trigger arrives. Selecting the
external trigger will cause the Frame Config, softkey to become unavailable.

If Frame Config  is pressed, you can access to the Frame configuration menu
softkeys that allow you to control how the frame trigger will be acquired and
positioned relative to the frame. This softkey and its corresponding menu
softkeys are only accessible when the trigger has been set to FRAME.

The Frame ConfIguration  Menu Softkeys

WRD SYNC
ON OFF ’

If WRD ~S”yaBC  ON. QFF  is set to ON, the frame trigger acquisition algorithm
will include searching for a sync word. The TX&UYl SReH ariM  softkey

(see below) and the TX&ZZZLDT  N?JHBEI softkey in the Demod C@$ig menu
determine which sync word is searched for. The frame trigger will be positioned
relative to the timeslot  to optimize making a measurement on that timeslot.
If OJEPD $$vGZi  u$ OFF is set to OFF, no sync word will be searched for. This

is used for pseudo random bit sequences. If WRD SYNC ON OFF is set to OFF
when trigger is set to FRAME, a frame trigger acquisition failure message will be
reported unless you set the FT ERR OH OFF softkey to OFF. The default setting
for WRD SYNC ,,ON  OFF  is automatically set by the trigger setting. When the
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trigger is set to FRAME, %l@ $YK ,,4Jl#  ,jl@‘$’ is set to ON. When the trigger is set
to FREE RUN or EXTERNAL, l@ll3,,  S&G &&&!Q is set to OFF.

TQ$@&P$!
sm ;fNif

The ~~~~~~~~“,,~  softkey allows you to control how the frame trigger
’ .& b

will be acquired if $BQP $Yl& Ol&‘.@?F  is set to ON. If U$G# ,~~~~~~,~~,  is set to

OFF, the setting of the TLM&%@”  SlK&,@Bf  has no effect. If ~~,~~~‘~~~~~~’
is set to ON, and T$&J#&,  $Z&& is set to NUM (which is the default),
the frame 11 attempt to synchro he
y&&$p&

timeslot  selected by the

,.,_ + softkey in the D-ad menu. The default timeslot

number is one. If ~~,~~~  @4 OF6 is s , and if T~~~;‘S&#lI  4R5#l.
is set to SRCH, the frame trigger will synchronize to whichever timeslot  has the
best match with a sync word. First, a search for a perfect match is attempted
starting with timeslot  one and continues to timeslot  six. A perfect match will
end the search. If no perfect matches are found, then the timeslot  with the least
amount of sync word bit errors will be used.

let EFIRi
~~“,~~

Y is set to ON, and E&3 MS@ ~f##~‘B&F  is set to ON, then all the
error and warning messages associated with the frame trigger mentioned in
Chapter 6 will be displayed on screen. If EfB l4SG OBI zll?F is set to ON, and

7
FT,3&l%  f&I 04%~  is set to OFF, then no error or warning messages associated with
the frame trigger will be displayed, though other error and warning messages
will continue to be displayed. The default setting for this softkey is ON. Note if
lZ&&  !fq J$ ,4@@ is set to off, this will supersede the setting of fl ~~~~,~~~~
and therefore no error or warning messages will be displayed.
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The System Menu

Pressing SyWem  accesses the softkeys that allow you to monitor the spectrum.

System -

FULLBAND

BAND  A

BAND  B

BAND  C

system  Menu

-
MONITOR TX BAND

MONITOR RX BAND

COMBINER TUNING

Band

FULLBAND

BANDS  A” + A

BAND  A’

- -I-

BAND 8

BAND B’

Main  Menu Previous  Menu

START  FREQ

1 Previous  Menu

The System Menu Map

* Appears only when J&t%3 19Qo Mf&, is selected.

BAND  D

BAND  E

BAND  F

System  Menu

More  2 of 2

pb766b

Note The frequencies in the tables following are based upon IS-54  and IS-136.  The
actual band edge frequencies used give a wider span than the specification in
order to detect carriers at the band edges.

The System Menu Softkeys

IORXTOR Allows you to view the spectrum of the transmit bands. The softkeys accessed by
TX BAWD MOlITOB,  TX BAlGD  corresponds to the frequencies shown in the following table.

‘lhble 7-3. Transmit Bands, Base Station (Cellular)

Softkey Analyzer Frequency
L&e1 R a n g e  ( i n  MHz)
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able 7-4. Transmit Bands, Base Station (PCS)

1 Softkey  1 Analyzer Frequenql
Label  1 Range(inMH2)

FULLBANI 1930.050 to 1989.990
BAND A 1030.050 to 1945.050
BAND B 1950.000 to 1965.030
BAND C 1974.990 to 1989.990
BAND D 1944.990 to 1950.030
BAND E 1965.000 to 1970.040

1 BAND F ( 1970.010 to 1975.050

Allows you to view the spectrum of the receive bands. The softkeys accessed by,I i,
~~~~~~~  lW@ corresponds to the frequencies shown in the following table.

‘Ihble 7-5. Receive Bands, Base Station (Cellular)

Softkey Analyzer Frequency
Label Range (in MHz)

FULLBAND 824.010 to 848.970
BANDS A” + A 824.010 to 834.990

BAND A’ 845.010 to 846.480
BAND B 835.020 to 844.980
BAND B’ 846.510 to 848.970

Softkey
Ltlbel

FULLBAND
BAND AcBAND B
BAND C
BAND D
BAND E
BAND F

lfLble  7-6. Receive Bands, Base Station (PCS)

Analyzer Frequency
Range (in MHz)

1850.010 to 1909.960
1850.010 to 1865.010
1869.960 to 1884.990
1894.950 to 1909.950
1864.050 to 1869.990
1884.960 to 1890.000
1889.970 to 1895.010

Allows you to view the output power from several transmitters so that you
can adjust the output power from each transmitter. You can select the band or
bands that you want to view by using the softkeys that are accessed by Baad .
The NADC measurements personality places a marker line on the maximum
carrier, and another marker line on the minimum carrier. The measurement
also shows numerically the power of the maximum carrier detected, and the

ce between the maximum and minimum carriers. Pr
accesses the following softkeys: MF: LV& , ,

START FlW$ , STOP FRE@  , and Prsraious  M&x . See the following descriptions

for more information about the softkeys accessed by CEMBIER  TUf&lG .
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Allows you to select all of the bands, or a particular band. After you have
selected a band or bands with the !$@d softkeys, press M~~~T~,,~~  BaO
to view the transmit bands, M$WTOR  R$ l&@ to view the receive bands,
or ~~~~~~~~~~,.  Press l&r&~  to access ~~L~~~,,  ~~~~~S,;~~  i :*&,

,,il
BAND  A’ , EAI& ‘B , and 6&D @ . Turning off the spectrum analyzer or
pressing @%EZE]  does not change the current band selection. See Table 7-3
and ‘Ihble 7-5 for the a list of the frequencies for the bands.
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The COMBINER TUNING Menu Softkeys
Allows you to adjust the reference level of the spectrum analyzer.

Allows you to change the number of dB per division. $$@T$$  changes

the scale to 2 dB per division, but you can press S@,E &, and then use the
step keys or data keys to enter the desired dB per division.

t?&%m. Allows you to adjust the start frequency of the spectrum analyzer.

Allows you to adjust the stop frequency of the spectrum analyzer.
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The Spurious Menu

Press Spuz&z% to access‘ ALAR SPufllOUS  . TKTKBl%%3  SPWK!tXJS  allows you to measure
the intermodulation products created by the transmitter.

Spurious  f;;;--~;;;; pb7310

The Spurious Measurement Menu Map

The specified limits for the intermodulation spurious measurement can be changed remotely.
See “Customizing the NADC Personality” in Chapter 5 for more information.

The Spurious Menu Softkeys

IWTERMOR Measures the intermodulation products generated by two transmitters. lb
sPuRroys measure the intermodulation products, there should be two carriers present,

spaced at least 600 kHz apart. You must also ensure that the amplitude levels of
the carriers are within 10 dB of each other. For the intermodulation spurious
emissions measurement, the NADC measurements personality does the following:

1. Determines the carrier with the highest power level and the number of
carriers present; this determines the optimal settings for the reference level
and input attenuation. The carrier spacing is then determined.

2. Places the delta marker on the highest intermodulation product.

If only one carrier is found, the NADC personality assumes that the carrier is
the lower carrier and that the spacing is 1 MHz. (Because one signal should not
generate any intermodulation products, you can use one carrier to determine
the measurement dynamic range as limited by spurious emissions or spectrum
analyzer noise.)

Pressing XKTE3J4tl~  Sl%KXlUS  measures the intermodulation products and
accesses the following softkeys.

The Intermodulation Spurious Post-Measurement Menu Softkeys

REPEAT
MFAS

Repeats the measurement.

#,&Qg Allows you to select whether the trace is in the active mode or view mode. Upon
iX?I‘ VIEW. completion of the intermodulation measurement, the trace is placed in view

(VIEW) mode. In the view mode, the trace data is not updated. To view an active
trace (a trace that is continuously updated) press TRACE ACT VIEW so that ACT
is underlined.

MAKKER Activates a marker that is placed on the peak amplitude signal. The amplitude
PEAK and frequency of the marker is displayed on the spectrum analyzer display.
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Activates a delta marker. A delta marker shows the difference in frequency and
amplitude between the reference level and the marker that was placed on the
intermodulation product.
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8

Mobile Station Menu Map and Softkey
Descriptions

This chapter contains menu maps and definitions of the softkeys for mobile station testing. The
definitions for the softkeys are listed as they appear within a menu, and the NADC menus are
presented as follows:

Configuration menu Pressing C&f ii accesses the configuration menu.

Physical channel menu
,,, _%

Pressing FB#&zGJ, &a+el,  accesses the physical
channel menu.

Power menu Pressing Pow& accesses the power menu.

Power versus time menu

Adjacent channel power menu

Pressing PW+ qs accesses the power versus
time menu.

,I
Pressing Adj ,,$%aq%~:Po~~~,  accesses the adjacent
channel power menu.

System menu Pressing Sylt$rrr accesses the system menu.

Post-measurement menu Pressing a power measurement softkey, or an adjacent
channel power softkey accesses the post-measurement
menu.

Pressing Dig,kta&  Ej accesses the following four menus plus a status screen used for
digital demodulator based measurements:

Modulation menu Pressing MuduI&z~  accesses the modulation menu.

Graphs menu Pressing Gxapphs  accesses the graphs menu.

Data menu Pressing DzEta  accesses the data menu.

Demod conflg menu Pressing Dennod  Cc@ig  accesses the digital
demodulator configuration menu.

Status screen Pressing STAT@ allows you to examine the digital
demodulator measurement status screen. The status
screen is described in detail in Chapter 6.
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* See the previous menu map for the configuration, physical channel, power, power versus time, and aaacent channel
power menus.

t Fxansa C&&g is only available when DD Yr&x is set to FRAME.

$ Refer to the S&F @&$  0N QFF softkey  description.

5 These softkeys  are blanked when % W&$‘F  &# BUN@  is set to 10 BURST.
_,

1) %% eQlaxs OH S%W is only available if (IAL F!NM  was successful.

# Appears only when IS-St&j  ?,aaO  &$Z&  is selected.
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The Configuration Menu

Pressing &@&$ accesses the softkeys that allow you to configure the NADC measurements
personality for your test setup.

Config-

More  1 of 2
L-

-.

-
TRANSMIT  8s MS-

EXT  ATTEN

STANDARD/BAND

Trigger  Config

Main  Menu

IS-54 BOOMHZ

IS-136 800MHz

IS-136 1900MHz

TRIG SRC  DD EXT-

PERIOD  4Cms  2Oms-

TRIG POL NEG  POS-

TRIG DELAY

PWR  TRIG EXT  VI0-

Prewous  Menu

-
PASSFAI  L ON OFF-

TOTL  PWR SGL MULT-

VERSION

DEFAULT CONFIG

BURST  CONT

More  2 of 2
- pb771b

The Configuration Menu Map

Most of the configuration functions allow you to enter a value into the function or to make
a selection with the function. The values that you enter, or the selections that you make,
are retained even if IPREsET)  is pressed or the spectrum analyzer is turned off. If you want
to reset the configuration functions to their default values, you can use DEF&I&$,“‘@

For example, if you enter 34 dB of external attenuation with l&T  #ITEE”,  pressing

&l?HI!6? CdEEJ% sets the external attenuation to its default value of 20 dB.

The Cotiguration  Menu Softkeys

ALIT Allows you to select either the base station (BS) or the mobile station (MS)

g$ =: ‘: as the transmitter under test. If BS is underlined, the personality assumes
that there is a continuous, n/4-DQPSK, base-station carrier as the input to the
spectrum analyzer. If MS is underlined, the personality assumes that there is a
burst, r/4-DQPSK,  mobile-station carrier as the input to the spectrum analyzer.
The selection of base station or mobile station changes some of the NADC
personality’s softkeys.

The default for TIWIS&$  ES MS is base station (BS). The selection for base or
mobile station is retained even if CPRESET] is pressed or the spectrum analyzer is
turned off. The selection of base station or mobile station is shown on the left
side of the spectrum analyzer, above the annotation for the channel number. If
BS is selected, BASE is displayed on the left side of the spectrum analyzer display.
If MS is selected, MOBIL is displayed.
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Allows you to enter the attenuation of external equipment or cables that are
used to connect the transmitter output to the spectrum analyzer input. Use
attenuation to cause the the amplitude readouts to indicate the true power level
at the transmitter output. You can enter the external attenuation from 0 to 90 dB
in 0.01 dB increments. If the external attenuation is not entered, a default value
of 20 dB is used.

Allows you to select either IS-54  or IS-136  standard in the test. IS-136  is the
newer standard that has the 1900 MHz tuning plan and the Digital Control
Channel (CDL).

Selects IS-54 standard at 800 MHz band.

Selects IS-136 standard at 800 MHz band.

Selects IS-136 standard at 1900 MHz band.

Allows you to access the softkey menu used for setting the trigger source.

Allows you to choose “pass” and “fail” messages to be displayed or blanked
during the measurements. If PA!$sFAlL ElkI>  [3FF  is set to ON, a message
indicating if the measurement passed or failed the specified limits will
be displayed along with the numerical results of the measurement. If
PASSFAlX’ 131 OFF,  is set to OFF, no pass or fail message will be displayed. The

default for P&?8fJwIL 01 OFF is OFF.

Allows you to select if total RF output power of the transmitter is from a single
(SGL) carrier, or from multiple (MULT) carriers. For a mobile station, you should
set TOTAL ‘$%#$  SZ l#ILT  to single (SGL). The selection of either a single carrier
or multiple carriers allows the personality to set the internal attenuator of the
spectrum analyzer to an optimal value, and prevents possible gain compression.

If you select a single carrier, the spectrum analyzer input attenuation and
reference level are automatically set according to the amplitude level of the
measured carrier.

If you select multiple carriers, you can enter the total power from
the carriers with the data keys. You can calculate the total power with the
following equation:

PT&, = P + 1OlogN

where:

Ptotal is the total power in dBm.
P is the power of one channel in dBm.
N is the number of channels transmitted by the base station.

The personality uses the total power value to set the spectrum analyzer input
attenuator, and thus avoids signal compression for signals that are less than the
entered value for total power, You can select a value from 0 to 60 dBm  for the
total power, referenced to the transmitter’s output power.

The default value for TOTL PWR SGL MULT is single carrier and a power level of
+50 dBm.
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Displays the version of the NADC measurements personality, and the version
of the Electronics Industry Association (EIA) and Telecommunications Industry
Association (TIA) standard documents that were used to derive the NADC
measurement routines and test limits.

Replaces the entered values for the configuration functions with their default
values. The default values are as follows:

i is set to 20 dB.

, is set to BURST.

~~~~’  is set to single carrier (SGL) and the power level is set to

#I#$;, $&;  lK$!$$ is set to DD if Options 151/161  are present; otherwise, EXT.

is set to 20 ms.
. ‘~~~p~~~  is set to 0 us.

n &j?$ %Q$ is set to positive edge triggering (PCS).

W El@$&l3’ is set to video (VID).

‘$W; I@$#, is set to NUM.

is set to A” + A.

. ,%,  / _ !I@ OFF is set to OFF

Allows you to specify if the carrier is a burst or a continuous (nonburst) carrier.
This selection affects the spectrum analyzer trigger mode and sweep time. The
sweep time used in some measurements will be slower if BURST is selected, to
ensure that the peak signal values are captured. The default for this function is
BURST.

The Trigger Coufiguration Menu Softkeys
Allows you to select the trigger source for power vs time and adjacent channel
power measurements. If T*liro”‘$Rc  DIJ ,$&I’ is set to EXT, the personality
expects the trigger source for the rear-panel GATE TRIGGER INPUT to be from
an external device. That is, a frame trigger signal from the equipment under test
or from a burst carrier trigger circuit. If ‘IT&Q Sl@,$$l#  &I‘$  is set to DD, the
personality expects the trigger source for the rear-panel GATE TRIGGER INPUT
to be from the rear-panel frame trigger output of the Option 151/161  digital
demodulator hardware. The personality sets internal delay parameters differently
between the DD and EXT settings.

Note For power vs time and adjacent channel power measurements, the spectrum
analyzer requires a trigger at the rear-panel GATE TRIGGER INPUT connector
of the spectrum analyzer. See Chapter 1 “Make the cable connections for
triggering” for more details.
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Setting TI&8?:‘%I&  I@ EXT’  to DD will automatically set the ST2  A@+.@#  QlB,;
softkeys, in the power versus time and ACP setup menus, to ON. Setting
TRXB  ‘%$a Dl$%&T  to DD will also automatically set the trigger polarity

(‘l&S PfIL ‘&I&$! PDS ) to POS and the trigger delay to 0.

The default for this function is DD if Options 151/161  are present; otherwise,
EXT.

pEram Allows you to select a frame period of 40 ms or 20 ms. If the frame structure for
46mrc  2CJlais’ the mobile station is for a full-rate codec, there is a burst every 20 ms and you

should set PEl%lOD &Jr&,~~ to 20 ms. If the frame structure for the mobile
station is for a half-rate codec, there is a burst every 40 ms and you should set
PEBLOD,  40~,  20&e  to 40 ms. The default value is 20 ms.

Note The above settings assume that the trigger period is the same as the RF burst
period. If the external trigger period is 40 ms, but the RF burst period is 20 ms,
set Pl@XQp +&a& ZQrae’ so that 40 ms is underlined. In this case, you must

temporarily set PERICEP  ‘4Qas ZU+a,,  to 20 ms for correct carrier off power
measurements.

TRIG  POL
,yEG PUS

Allows you to select the edge trigger polarity for the TTL trigger signal. If you
select negative polarity, the spectrum analyzer will trigger on the negative
(falling) edge of the trigger signal. Selecting positive polarity results in the
spectrum analyzer triggering on the positive (rising) edge of the trigger signal.
The default for this function is POS.

Setting TRIG SRC b6 EXT to DD will automatically set T,&EcE l%@~%bS  WEG to
POS.

Allows you to enter the delay time from the trigger signal to the reference point
of the burst. If T,R@ ‘SIKH DE) EXT is set to EXT, the reference point is point
0 (the start of symbol 1) and you can enter a trigger delay from -32,000 ~LS to
+ 3,000 ,M in 1 ~LS increments. If TK!ZQ  SW, IB $XT  is set to DD, you can enter a
trigger delay from -32,000 ,QS to +2,300  ps. If you do not enter a trigger delay, a
default value of 0 /IS is used. When TRIG SRC DB &?XT is set to DD, use a value
of 0. If ‘I’RBZ  SRC DD EXT is set to EXT, a positive value of trigger delay is
usually required.

Allows you to select if the trigger for the power measurements is the video
trigger or the external trigger. The power measurements are the carrier power,
carrier off power, and power step measurements. If you select the video trigger,
the spectrum analyzer waits until the trace data rises across a level set by the
display line to begin the next sweep. If you select the external trigger, the
spectrum analyzer waits for the trigger from the signal that is applied to the
rear-panel GATE TRIGGER INPUT connector of the spectrum analyzer. VID is the
default setting.
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The Physical Channel Menu
Pressing &r$&&  s%&&, accesses the softkey functions that allow you to select the
channel to be tested, and to change the center frequency of the spectrum analyzer.

CHAN  X CTR FREP
Physical Channel

CENTER  FREQ

TIMESLOT  NUMBER

The Physical Channel Menu Map

The Physical Channel  Menu Softkeys

pb713o

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel, and then allows you to enter the channel number for the NADC
channel you want to measure. The NADC measurements personality uses the
channel number to set the center frequency to the correct value when one of
the “channel” measurements is performed. The channel measurements are the
measurements accessed by Power’,  I?a&~,,vsr  TiW:, &&@ut& &y#g’,,  and

You can enter a channel number from 1 to 1023, inclusive. If
you do not enter a channel number the channel number defaults to channel 1.
You can determine the center frequency for a given channel with the following
equation:

Transmitter
Mobile

Channel
Number
l<N<799

QQO<N<1023- -

Center
Frequency (MHz)
0.03N  + 825.0!~s

O.O3(N  - 1023) + 825.000

Automatically tunes to the channel having the highest carrier power level.

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel “X,” and then allows you to enter the frequency of any arbitrary
channel that you want to measure. &&lo IE CTR  FEE& can be helpful if you
know the channel’s frequency but not the channel number, or if you want to
measure a frequency that does not correspond to a standard channel number. If
you do not enter a frequency, the default frequency of 300 MHz will be used.

X”@l’l%~‘PW&  automatically changes the channel number that is
shown on the left side of the spectrum analyzer display to an “X.”

Allows you to change the center frequency of the spectrum analyzer temporarily.
NADC personality measurements will always use the channel setting defined by
CHAT  ~ or ClI@ 5 cT&“Fl&fj’.

Allows you to select the timeslot  number of the burst that you want to measure.
The timeslot  number is used to select the burst for the carrier power, carrier
off power, ad(jacent channel power, power vs. time digital demodulator-based
measurements. For non-digital demodulator based measurements, if the trigger is
obtained from the mobile station directly or from an RF burst carrier trigger, you
should select timeslot  number 1, regardless of the actual timeslot  number being
used by the mobile station. If the trigger is obtained from the rear-panel frame
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trigger output, the base simulator, or another piece of test equipment, you can
set the timeslot  number from 1 to 6, inclusive. The default value for the timeslot
number is 1.
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The Power Menu

Pressing Power accesses the softkeys  that allow you to measure the transmitter’s carrier
power, the carrier off power, the step power, the occupied bandwidth, and to view the transmit
channel. The power menu functions not only make a measurement, but they also access
additional softkeys. See “The Post-Measurement Menu” (located at the end of this chapter) for
more information about the softkeys  that the power menu softkeys  access.

’ When you press TRACE AC’MVE  , the softkey label changes to TRACE  COMPARE

Table 8-1 shows the spectrum analyzer settings for each of the power measurements. The
NADC measurements personality automatically sets the spectrum analyzer settings for each of
the power measurements.

‘able 8-1.
Spectrum Analyzer Settings for the Mobile Station Power Measurement

Spectrum Analyzer CARRIER CARRIER POWER OCCUPIED MONITOR
Setting POWER OFF PWR STEP BANDWDTH TX CHAN

Span 0 Hz 0 Hz 0 Hz 80 kHz 500 kHz

Resolution bandwidth 100 kHz 30 kHz 100 kHz 1 kHz 10 kHz

Video bandwidth 100 kHz 30 kHz 100 kHz 10 kHz 10 kHz

Sweep time 8 ms 20 ms or 40mst 8 s or 16 st 8 s or 16 st 1s

Detector Sample Sample Peak Peak Peak

Trigger mode Video* Video* Video* Free run Free run

* External triggering can also be selected. Video or external triggering can be selected with
PWR TRIG EXT VID

t The sweep time depends upon the current setting for PERIOD 40ms20ms  If PERIOD 40~1~201~s  is set

to 20 ms, the shorter sweep time is used. If PERIOD 40ms20ms  is set to 40 ms, the longer sweep time is
used.

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the NADC Personality” in Chapter 5 for more information.
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The Power Menu Softkeys
Measures the mean power of the carrier envelope. The average power of several
sweeps is used in calculating the carrier power level. The default number of
sweeps is 4. For a burst transmission, ,CARRJ$R  PI&$, measures the mean power
of the transmitter carrier envelope during a burst transmission (when the burst
is “on”). This measurement determines the mean carrier power between the
-23 dBc points referenced from the peak of the burst.

For a continuous carrier, CARRlRR  PWRR. measures the mean power of the
carrier envelope.

Measures the mean and peak power when the carrier is off. The average data
from several sweeps is used in calculating the carrier off power levels. The
default number of sweeps is 2. Measures the mean and peak power of the carrier
when the carrier is off (the carrier is off between burst transmissions). The mean
power is measured by determining the mean power in the region between the
points that are + 10 dB above the minimum carrier level. The peak power is
measured by making the measurement 25 ps inside these + 10 dB points. The
average data from several bursts (the default number of bursts is 2) is used in
calculating the mean carrier off power level and the peak carrier off power level.

Allows you to view the output power from a transmitter as you increase or
decrease the power. If you press P&ER,  Sl’E@,  and PU&:  TR3;O  ~~~,;V~  is set
to the video trigger mode (VID), the spectrum analyzer will not sweep until
the carrier is turned on or the carrier power level is increased. If you press
PWER’  STEP and I&R TRIG RXT VZiJ  is set to the external trigger mode (EXT),
the spectrum analyzer will not sweep until the external input signal trigger is
received. After the spectrum analyzer begins to sweep, you can increase or
decrease the output power from the transmitter to see the power “steps.” The
amplitude scale of the spectrum analyzer is set to 4 dB per division.

Determines the bandwidth that contains 99 percent of the total transmitted
power. In addition, the center frequency error is displayed numerically. The
center frequency error is the difference between the mid point of the upper and
lower frequency values for the occupied bandwidth and the center frequency
of the spectrum analyzer. The average data from several sweeps (the default
number of sweeps is 1) is used in calculating the occupied bandwidth.

Allows you to view the transmit channel. You can select the channel with
CHAtGEL HU&E@,  AUT@ ‘CHANWEL  , or CHAR Z, &R PREq .

8-12 Mobile Station Menu Map and Softkey  Descriptions



The Power versus Time Menu

accesses the softkeys that allow you to measure or to examine the
NADC burst structure. The power versus time functions allow you to view the full NADC
frame, the burst waveform, the rising edge of the burst, or the falling edge of the burst. All of
the power versus time measurements automatically position the mean power of the on-part of
the burst 4 dB below the reference level (the reference level is the top graticule). The result of
any of the power versus time measurements is both the graphical display of the NADC burst
and numerical results.

Pos t-Mm7surmen t
Menu

-
SYMBOLS  140  162-

FT ACO ON OFFt

pb713b

The Power versus Time Measurement Menu Map

* Appear  only if the trace is active.
t Only present if TM%i&@J  ,‘&%kZ&&  is set to DD.

‘Ihble  8-2 shows the spectrum analyzer settings for each of the power versus time
measurements. The NADC measurements personality automatically sets the spectrum analyzer
settings for each measurement. Notice that all power versus time measurements require a
trigger signal at the rear-panel GATE TRIGGER INPUT connector of the spectrum analyzer.

Ihble 8-2. Spectrum Analyzer Settings

SpectrumAnalyzer P vsT
setting FRAME

Span 0 Hz
Resolution bandwidth 300 kHz
Video bandwidth 300 kHz
Sweep time 43 ms
Detector Sample
Trigger mode External

Pvs T
BURST

0 Hz
300 kHz
300 kHz

8ms
Sample

External

P vs T
RISING

0 Hz
300 kHz
300 kHz
640 ps

Sample
External

P vsT
FALLING

0 Hz
300 kHz
300 kHz

640 PS
Sample

External

The limits and parameters for the power versus time measurements can be changed remotely.
See “Customizing the NADC Personality” in Chapter 5 for more information.
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The Power versus Time Menu Softkeys

P w T
l%i%q

Displays the time domain waveform over a full TDMA frame. P ‘v$,v PRARR
is useful for examining the bursts in a full frame, but for more accurate
measurements you should use P Y@ T R&J&I3~ or P vgk:‘i R&l&%‘.

Displays the transmit burst waveform and measures the burst width of the
waveform. The burst width is measured at -20 dB from the mean power of the
burst. The burst waveform is compared to limit lines.

P 9s T,
RIkm?e

Measures the attack time of the rising edge of the burst. (The attack time is the
time it takes the rising edge of the burst to transition from -60 dBm  to -20 dBc.)
The rising edge waveform is also compared to limit lines.

Measures the release time of the falling edge of the burst. (The release time
is the time it takes the falling edge of the burst to transition from -20 dBc to
-60 dBm.)  The falling edge waveform is also compared to limit lines.

Accesses the menu that allows you to select the parameters used in a power
versus time measurement. See “The Power versus Time Setup Menu Softkeys”
below for the descriptions of the softkeys accessed by P v8 T,;J@%uP  .

The Power versus Time Setup Menu Softkeys

Allows you to change the number of sweeps that are used in calculating the
trace values. (The trace values can be calculated two different ways-see the
description for RRX%l?R AVG PKS for more information.) You can change
the number of sweeps from 1 to 99,999 with the data softkeys. After the
measurement is performed, the number of sweeps used to make the measurement
is shown on the left side of the spectrum analyzer screen. The default number of
sweeps is five.

This is selected if the trace containing the averaged trace results is displayed, or
if the traces containing the maximum and minimum trace results are displayed.
If AVG is underlined, the displayed trace is an average of the trace values over
multiple sweeps. If PKS is underlined, there are two displayed traces: one of
the minimum trace peaks over multiple sweeps and one of the maximum trace
peaks over multiple sweeps. Because the value of RWBER  @%RP§  determines

the number of sweeps, the value of ~~~ SWRRPS  must be greater than 1 to
obtain averaged trace results (MEASURE AW Plus set to AVG). The default for this
function is AVG.

RBglGE dR Allows you to select the total amplitude range that is displayed by a power versus
70 110 time measurement. If you select 70, a useful range of 70 dB is displayed, and the

amplitude scale is set to 10 dB per division. If you select 110, a useful range of
110 dB is displayed, and the amplitude scale is set to 15 dB per division. (The
personality obtains a display range of 110 dB by combining measurements made
at two different reference level settings.)

SYHROLS
140 162

Allows you to enter the length of the burst to be measured, so that the limit
lines and measurement limits for the power versus time measurements are sized
accordingly. If SYMROLS  t40 162 is set to 140, the limit lines and measurement
limits are set for a “short” burst of 140 symbols per burst. If SY@OLS  140 162
is set to 162, the limit lines and measurement limits are set for the normal 162
symbols per burst. The default for this function is 162 symbols per burst.
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is set to ON, the personality will include a digital demodulator
r acquisition prior to making power versus time measurements. If
‘@i&. is set to OFF, the measurement will not include the frame

trigger acquisition.

This softkey is only present when %W$.  $5&C’  PB ‘l&T’  is set to DD. Setting

!&XbY3& ,$@,.~@I@!! to DD automatically sets IPI$#If$.;&I E!B@ to ON. Frame
trigger acquisitidn  prior to the measurement ensures that the (Option 151/161)
digital demodulator frame trigger output signal is accurate.

Mobile Station Menu Map and Softkey  Descriptions 8-16



REPEAT  MEAS

TRACE  ACTIVE *

CHANNEL  NUMBER

ACP GTD AUTO  CHANNEL

ACP GTD CH/SWP

L

l---J
VIEW  TBL TRCE t-

- CHAN  POWER Previous  Menu

Adj Ghan Power-

ACP  Setup POINTS/SWEEP

Prewous  Menu

3

FT AC0  ON a f

Previous  Menu

The Adjacent Channel Power Menu

Pressing Adj && POW& accesses the softkeys that allow you to measure the adjacent
channel power of the transmitter. (The adjacent channel power determines the leakage power
in the alternate and adjacent channels to the carrier.) The adjacent channel power menu
functions not only make a measurement, but they also access additional softkeys. See “The
Post-Measurement Menu” (located at the end of this chapter) for more information about the
softkeys that the adjacent channel power menu softkeys access.

pb7lOb

The Adjacent Channel Power Measurement Menu Map

* When you press lYj&?&j~  m, the softkey  label changes to ‘l’&%CE Co&@&# .

t m%V m. TK%J is only available with the adjacent channel power (A@ @I%) measurement. It changes to

~~‘l’#  QN OFF  if ‘l%AGB  .&G?$%  is pressed.

t Only present if IT&$  Sac PD EXT is set to DD.

‘lhble 8-3 shows the spectrum analyzer settings for each of the adjacent channel power
measurements. The NADC measurements personality automatically sets the spectrum
analyzer settings for each of the adjacent channel power measurements. Note that for valid
measurements, the ACP fFl’B and ACP GTD CIIfSW  measurements require a trigger signal at
the rear-panel GATE TRIGGER INPUT connector of the spectrum analyzer.

able 8-3. Spectrum Analyzer Settings

Spectrum Analyzer ACP GTD ACP GTD CHAN
Setting CWSWP POWER

Span 240 kHz 32.8 kHz 32.8 kHz

Resolution bandwidth 1 kHz 1 kHz 1 kHz
Video bandwidth 3 kHz 3 kHz 3 kHz

Sweep time 8 s or 16 s* 8 s or 16 s” 8sor 16s”

Detector Gated positive Gated Positive Sample

Trigger mode Free Run Free Run Free Run

* The sweep time depends upon the current setting for PERIOD 4&ua2Oa~  . If PERIOD 461~~201ar~  is set to 20 ms,

the shorter sweep time is used. If PERTlID  40ms20ms  is set to 40 ms, the longer sweep time is used.

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the NADC Personality” in Chapter 5 for more information.
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The Adjacent Channel Power Menu Softkeys
Measures the power in the transmitted channel, as well as the power in the
upper and lower adjacent, first alternate, and second alternate channels.
ACP! ‘$7@ uses time-gated spectrum analysis to separate out the spectrum
due to modulation from the full spectrum due to modulation and ramping
(contains switching transients). The personality uses the spectrum analyzer peak
detector and a 32.8 kHz integration bandwidth to measure the power in the
adjacent channels. The signal is filtered with a square root raised cosine filter
prior to integration. The measurement performs two measurement sweeps. If
V~~~~  TRCI!$, is set to table (THL),  the numerical results will be displayed. If

VIlB# TB$  TZQ?$ is set to trace (TRCE), the frequency spectrum results will be
displayed.

Like &JP,‘&%  , AQ,$Tl$  @QS& measures the power in the transmitted
channel, as well as the power in the upper and lower adjacent, first alternate,
and second alternate channels. Unlike KP. ,$Z’fp , J&P GTB  CR&I@ uses separate
measurement sweeps for each channel (one channel per sweep). This provides a
slower but more accurate (and more repeatable) measurement than A@ #&;,. To

decrease the time required for ACP OTB  ClIfSW?  , you can use P Mawto,,I,I*
specify the number of data points measured during each sweep.

Measures the total power in the channel. The personality uses the spectrum
analyzer peak detector and an 32.8 kHz integration bandwidth to measure the
power in the channel. The signal is filtered with a square root raised cosine filter
prior to integration. The number of data points used for the channel power
measurement depend on the value of PUlB?$&!#@RP .

Allows you to,set up the number of measurement points to be used for the
A@$;f$Tl$  Gflt$@,  and CW .PWlB measurements. Also, it allows you to
include digital demodulator frame trigger acquisition prior to making gated ACP
measurements.

The ACP Setup Menu Softkeys

P~~~~~ Allows you to specify the number of measurement “points” to be used for the

-, ACP @J’Q  ~~~~ and @AR PawE& measurements. Every time the spectrum
analyzer takes a measurement sweep, the data from the measurement sweep
is placed into a trace. Usually, 401 data points (also called trace elements) are
stored in the trace. You can use ~~~~~~~,,  to decrease the number of data
points stored in the trace (which truncates the displayed trace). The lower the
number of points that you specify, the faster the measurement will be. However,
reducing the number of points also reduces the accuracy and repeatability of the
measurement. You can specify the number of data points from 21 to 401. The
default number of data points is 401.

FT AGO.
,ip ,

If ‘%% A@..  01 UPF is set to ON, the personality will include a digital demodulator
IJIJ  OFF-frame trigger acquisition prior to making A@‘! GTD and ACP G’& CfElSW

measurements. If FT A,@q  O# OFF is set to OFF, the measurement will not
include the frame trigger acquisition.

This softkey is only present when XT&%  SRC @$XT is set to DD. Setting
I

TR@ $% 11D EZ% to DD automatically sets PT ‘;Il*ClJ OQI WP to ON. Frame
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trigger acquisition prior to the measurement ensures that the (Option 151/161)
digital demodulator frame trigger output signal is accurate.
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The Post-Measurement Menu
Once the measurement has been completed, many of the NADC measurements access the
“post-measurement” menu. The post-measurement menu contains functions that allow you to
repeat the previous measurement or change various testing parameters.

Power Menu
POWMEASUREMENT

The Post-Measurement Menu Map

* When you press 2%&M  M$‘R&,  the softkey  label changes to TRM% $$X@#CE .

t This softkey  changes to ‘&Cl &B&X for a power versus time measurement.

i %%$W  TEL ‘l’&@  is only available with the adjacent  channel power (&BP crrr)) measurement. It is blanked if

‘&L&3% &J’lRjZ is pressed. For a power versus time measurement, Dl8Pl,&  TOP  &ST+  is displayed if the trace is
active.

The Post-Measurement Menu Softkeys
Repeats the measurement. If desired, you can change parameters such as the
channel number or resolution bandwidth before you press this softkey.

Allows you to view the active trace. When you press TRAGlZ  ACT%= , an active
trace (a trace of the signal that is being continuously updated) is displayed and
the softkey label changes to TRACE ,,CCOMPARE  .

If you press TR&%  CUMPARE~,  the active trace data is copied from trace A into
trace C, and trace C is placed in the view mode. The active trace (trace A) is
displayed along with the trace in the view mode (trace C).

Allows you to change the channel number of the channel that is to be measured.

Changes the channel by tuning to the channel with the highest carrier power, and
then repeats the measurement.

For the adjacent channel power measurement ( ACP GTD  ), VTI& T3%  TRGE allows
you to view either the numeric results in a table (TBL), or view the trace of the
frequency spectrum (TRCE).

For a power versus time measurement, TRIG  #%&V  allows you to enter
the delay time from the trigger signal to the reference point of the burst. If
TRIG SRC QD EXT is set to EXT, the reference point is point 0 (the start of
symbol 1) and you can enter a trigger delay from -32,000 p.s to +3,000  ps in 1 ps
increments. If T’lUG  SRC &’ PJSf is set to DD, you can enter a trigger delay from
-32,000 ps to +2,300  ,us. If you do not enter a trigger delay, a default value of 0
ps is used.
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DBPLAY
&E BiiT

Allows you to view the top (TOP) of the burst or the bottom (BOT) portion of
the burst. If DXkW,AYI~TDP  ,DlE’ is set to TOP, the top 70 dB portion of the
burst is measured and displayed. If DTSPkAf TOP El? is set to bottom (BOT),
the bottom 70 dB portion of the burst is measured and displayed, and the limit
lines are repositioned accordingly. The default setting for this function is TOP.
DXZSPLAY,  TOP BDT appears only if the trace is active (TRACE ACTHVE  is pressed).

GATE
Q1 SUJF

Allows you to select viewing the spectrum with the gate on (view the spectrum
due to modulation only) or with the gate off (view the full spectrum due to
modulation and switching transients).

Prevfoun~ Returns to the previous menu.
Menu
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The Modulation Menu

Pressing l@&%X,@$  accesses the softkeys that allow you to measure the transmitter’s RMS
error vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, carrier
frequency error, I-Q origin offset, and amplitude droop.

MODULATN-

MODIJLATN  ACCURACY

SINGLE CONT

FULL PART  I AL  s

1 m 10 BURST

Denwd  Main

More  1 of 2-r-
-

AVERAGE  ON w 3

EVM CORR ON OFF 11

SAV  MEAS ON m f

Demod Main

More  2 of 2

PHASE  ERROR

Previous  Menu

pb712b

The Modulation Menu Map

5 These softkeys  are blanked when E- $W@E  10 BWM’  is set to 10 BURST.

t Refer to the &A? ..@I  Ql$ softkey  desc

11 ~~~~~ only available if &$& ’ was successful.

The Modulation Menu Softkeys

BEATS Measures the transmitter’s RMS error vector magnitude, RMS magnitude error,
yl3nkAcy’ RMS phase error, peak EVM, carrier frequency error, amplitude droop, and I-Q

origin offset. First, the amplitude of the signal is checked and the analyzer
reference level and attenuation are set appropriately. Next, if the demod trigger
is set to FRAME, the frame trigger is acquired prior to the modulation accuracy
measurements. If S&V #I&S l&I OFF is set to ON, pressing ANTE ACM
will display the last mdulation accuracy measurement.

MOOULFlTION ACCURACY: [single  burst1

Measurement COlllplQtQ

RMS EVM: 5.6 %
RMS MAlj ERR: 3,4 %
RMS PHASE ERR: 2.6 0

PEAK EVM: 27.8 %
ORIGIN OFFSET: -35.2 d8
FREQUENCY ERR: 675.7 Hz
DROQP CdBisym): -6.0016
CHANNEL 1 FREQ 825.03 MHz SYNC WORD 1
MOBILE TRIG FRAME

The Normal Modulation Accuracy Screen

MODULATN
ACCURhCY

SINGLE
COHT

FULL
PARTIhL

1 BURST
IBBURSf

Demod
Main

Mot-~
i Qf 2

RT
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5XWLE
CONT

FULL
P&RTIAL

If SfWLE  Wl%@  is set to SINGLE, pressing ~~~~~~  ~C,~ will produce a
single set of measurement values. If SfWGLE  CO&T is set to CONT, then pressing

M~~~~~ AC&R&~~  will cause the measurement to be made continuously.
5X#~LE  @!I$ is automatically set to SINGLE when entering the modulation
menu.

If FULL PARTIAL is set to FULL, the analyzer will be count-locked to 1
Hz resolution prior to each measurement, and carrier frequency error and
amplitude droop will be displayed along with the other measurement results. If
FUL,L  PAR”fIkK  is set to PARTIAL, the analyzer will not be count-locked for each
measurement. In this case, only RMS EVM, RMS magnitude error, RMS phase
error, peak EVM, and I-Q origin offset will be displayed. The PARTIAL setting
makes measurements more quickly. Note that this softkey is present only if the
1 BURST 10 BWRST  softkey is set to 1 BURST. 10 BURST measurements are
always FULL.

If 1 BURsT  IO BURST is set to 1 BURST, then when a measurement is made,
it will be over the entire valid portion of the timeslot. If I BI%SF., $0’ &IRST
is set to 10 BURST, then the measurement results will be over the first 10 valid
symbols, averaged over 10 separate bursts within a 1 minute period.

If AWIWE  DW OFF is set to OFF, then modulation accuracy measurements

are displayed for one measurement only. If AYERAGE 0% &5‘ is set to ON, the
number of averages will become the active function. The user can then adjust it
within the range of 1 to 999. The default is 10. Note that averaging can only be
done if 1, BURST  tQ l3WT is set to 1 BURST.

If ~~~~E,,~~ I,lFF is set to ON, modulation accuracy measurements are made
the selected number of times then the display changes to reflect the statistical
results of the averaging (see screen below). The statistical information displayed
with averaging includes mean, standard deviation, minimum, and maximum for
RMS EVM, RMS magnitude error, and RMS phase error. RMS EVM uncertainty
ranges for room and full temperature ranges are also displayed. The mean for
I-Q origin offset, carrier frequency error, and amplitude droop are displayed if
FI3LL  PBIYZ~AL  is set to FULL. If FULL PW$YAk*  is set to PARTIAL, the carrier
frequency error and amplitude droop will not be displayed.
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STATISTICS far sample of 10 bursts:

Mean Std deu Ilax Min
RMS E'JM (i!): 0.56
RMS HAG ERR (%): ::i 0.05 k:: S:i
RMS PHASE ERR (0): 2.9 0.41 3.5 2.3

RMS EUM Uncertainty

Temp. Range 20-30 QC: 5.9 % > RMS EUM > 3.1 %
Temp. Range O-55 at: 5.8 % > RMS EVM > 1.6 %

Mean

ORIGIN OFFSET (dB): -34.4
FREQUENCY ERROR (Hz): 6 7 5 . 2
OROOP (dBisymba1): -0.0015

CHANNEL 1 FREQ 825.03 MHz SYNC WORD 1
MOBILE TRIG FRAME

The Modulation Accuracy Statistics Screen

MOOULATN
ACCUREICY

SINGLE
CONf

FULL
PARtIAL

1 BURST
18

Oemod
Main

More
1 of 2

RT

m eala Allows you to enable a correction value generated by the EVM calibration
03 al@ ,I’ , measurement. This correction value corrects the measured results of RMS EVM

and RMS phase error. Refer to Chapter 3 for details on when and how to use the
7$VI&  c[ucR 0lU #%I@,  softkey.

SAV lsAs
otg OFF

When the !+%X$EAS Ob ‘IX% softkey is set to OFF, each press of a digital
demodulation measurement softkey such as l&I&&I’8  &X%Rj&Y,  X?q P&TIT&I,
8 PIJIlT  CKll@&l!I  , or DA,T& 312% causes a new measurement to be made.

If SkV !$I$AS  DBZ  fiF@  is set to ON, then pressing a measurement softkey will
not cause a new ‘measurement. Instead, the requested results, for the last
measurement made, will be displayed. This feature allows you to examine the
modulation accuracy, graphs, and data bits from a single measurement. The
default setting is OFF. SAV HE& ,@I QFJ! is automatically set to OFF upon
returning to the main NADC menu. This softkey is blanked if a measurement has
not been made, is aborted, or is an averaged or 10 BURST measurement. Only
complete, 1 BURST, non-averaged measurement may be saved.

@ml Cal Pressing &!a G&, accesses the EVM calibration menu and also displays the EVM
calibration instructions on screen. Refer to Chapter 3 for details on how to do the
EVM calibration measurement.
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The EVM Calibration Menu Softkeys

CAL EVM

PHASE
ElklaB

Starts the EVM calibration measurement. The measurement consists of a 20
average error vector magnitude measurement followed by an EVM results screen.
The measurement is made with no corrections applied.

Allows you to enter the RMS phase error of the precision calibration source. The
EVM calibration subtracts this value from the measured mean RMS phase error
to generate the phase correction value. The phase correction value is used to
correct RMS phase error and RMS EVM when the E%!M CCRR ON OFF softkey is
set to ON.

8-24 Mobile Station Menu Map and Softkey  Descriptions



The Graphs Menu

Pressing accesses the softkeys that allow you to display the transmitter’s I-Q pattern
graph or 8 point constellation graph. RMS error vector magnitude corresponding to the graph is
also displayed. Note that the data used to produce the graphs has had error contributions from
I-Q origin offset, amplitude droop, and carrier frequency error removed. Only the RMS EVM
contribution remains.

Graphs -

-
I-9 PATTERN

8 POINT CONSTLN

m CONT

SAV  MEAS ON m 7

Demod Main
-

pb75b

The Graphs Menu Map

77  I

$ Refer to the ,k&%% $k&% @k!#  softkey  description.

The Graphs Menu Softkeys

Pressing the ~~~~~~~~  softkey causes a measurement to be made (if
s set to OFF) and the corresponding I-Q pattern to be
een (see screen below). The RMS EVM value is also displayed.

First the amplitude of the signal is checked and the analyzer reference level
and attenuation are set appropriately. If the demod trigger to FRAME, the1, 9. ,
frame trigger is acquired prior to the measurement. If 4$&y , __ <**#$’ is set

ON, pressing ~~~~~~~  will display the I-Q pattern for the currently stored
measurement.

I-Q PATTERN:

MOBILE
CHANNEL 1
FREP
825.03 MHz
TRIG
FRAME

t
B(t)

+

SYNC WORD
1

RMS EVM
6.7 %

Measurement  complete

I-Q Pattern Screen Display

PllTT:R;

8 POINT
CONSTLN

SINGLE
CONf

SAW MEAS
ON OFF

Oemod
Main

RT

Mobile Station Menu Map and Softkey  Descriptions 8-26



~~~~~ softkey causes a measurement to be made (if

i is set to OFF) and the corresponding 8 point constellation I-Q
d on the screen (see screen below). The RMS EVM value

is also displayed. First the amplitude of the signal is checked and the analyzer
reference level and attenuation are set appropriately. If the digital demodulator
trigger is set to FRAME, the frame trigger is acquired prior to the measurement.
If $& _, ,~ ,,;, ~~‘~~~  is set ON, pressing 8 &3X@&% will display the 8
point constellation for the currently stored measurement.

MOBILE
CHANNEL 1 *-d+-;
FREQ
825.03 MHz
TRIG
FRFlME

t
ait1 .$ 3

4

SYNC WORD
1

RMS EUM *:
5.3 %

.l*:

Measurement  complete
f I(t) +

I-4 CONSTELLATION:

8 Point Constellation Screen Display

PATT:i!

8 POINT
CONSTLN

SINGLE
CONT

SA'J MEAS
ON m

Demod
Main

RT

If S&@Ll$ &B!T  is set to SINGLE, then pressing Xc@  P&w or
8 ~,@$?’ 43#48TZ+.  will produce a single measurement and its corresponding

.&w is set to CONT, then pressing either measurement softke

will cause the measurement to be made and graphed continuously. S$l&%$$,~
is automatically set to SINGLE when entering the Graphs Menu.

When the ‘;Tt$.kji S ,j#%!YF softkey is set to OFF, each press of a digital

demodulator based measure oftkey such as ,JllXJLATIi ALAR ‘,

I~~,,~PA~~, ,t$;‘Ppg$~,,‘c , or DATA. BX% causes a new measurement to
,’ ,/“, - ,_, II,

be made. If $&?8~l@@$i  O~~~$JJ?P.  is set to ON then pressing a measurement softkey
will not cause a new measurement. Instead, the requested results for the last
measurement made will be displayed. This feature allows the user to examine
the modulation accuracy, graphs, and data bits from a single measurement. The
default setting is OFF. ,#v ~~‘~~ QEF, is automatically set to OFF upon
returning to the main NADC menu. Note that if a measurement is aborted, this
softkey is blanked. Only complete measurements may be saved.
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The Data Menu

Pressing
bit sequence

1 accesses the softkeys that allow you to display the transmitter’s demodulated
and to highlight a selected portion of that sequence.

Data--m

DATA  BITS
HI GHL I TE DATA

SINGLE CONT

--r

SAV  MEAS ON OFF *
HIGHLITE SYNC

HIGHLITE CDVCC
High1 i te

HIGHLITE SACCH

HIGHLITE CDL t
Demod Main LPrevious Menu-

pb764b

The Data Menu Map

softkey  description.

The Data Menu Softkeys

Pressing the ?~~~~~~~  softkey causes a measurement to be made (if
is set to OFF) and the corresponding demodulated bit
layed  on the screen (see screen below). First the amplitude

of the signal is checked and the analyzer reference level and attenuation are
set appropriately. Then if the digital demodulator trigg
frame trigger is acquired prior to the measurement. If

set ON, pressing QIlaX  *‘&T!S;  will display the demodulated data bits for the last
measurement. The’ default display will highlight the 28 bit sync word portion of
the 324 bit timeslot.

IEMOOULATED OfITA: [single burst, 1 = SYNC bits3

ii000000000 2200000100 ;:000,01~ 31

61
000 0100000100

101 111
~~~0000100 ~~~1011100  0010001000 141 ~~~1011010

00Ll.0001000 0001010010 1010001000 00ll0ll0l0
161 171 131 191
0110000000 1111011011 0110100100 0000101011
201 211 221 231
0110100010
241

;~~0110001  ~~~0110000 ~~~0011001

1000110010 1000100011 00100li010 1110100001
281 291 301 311 321
1110011011 1110000000 1000111011 0000110001 1100

;HANNEL 1
IOEILE

FRER 825.03 MHz SYNC WORD 1
TRIG FRAME

Data Bits Screen Display

DfITfI
BITS

SINGLE
CoMt

SAU MEAS
O N  m

Highli te

Demod
Main
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If #
:,> s:: >d 9 I” ,_

is set to SINGLE, then pressing ~~~~~~~~~  will produce a single
measurement and its corresponding display. If 8% e is set to CONT,,; ___
then pressing the ?~~~~~~~,,  softkey will cause the measurement to be made

.’ ‘,*yTe  lp’  ” ,*<
and displayed continuously. ~~~~~~~~~~~~  is automatically set to SINGLE when
entering the data menu.

,, I
‘~~~~,~;
4&J@: y

When the gjV#~, ,: &@@#0%!~,  softkey is set to OFF, each press of a digital
demodulator based measurement softkey such as ~~~~~i;:. ,,_ _:,,s ‘7
,+@

be made. If ~~~~~~~~~,~~,  @IV is set to ON then pressing a measurement softkey
will not cause a new measurement. Instead, the requested results for the last
measurement made will be displayed. This feature allows the user to examine
the modulation accuracy, graphs, and data bits from a single measurement.
s*~‘.~~~~~~  .is automatically set to OFF upon returning to the main NADC
menu. Note that if a measurement is aborted, this softkey is blanked. Only
complete measurements may be saved.

~i$~~~~!~,~ Pressing the Highlite softkey accesses the highlight menu softkeys which are
described below. These softkeys allow the user to highlight selected portions of
the bit sequence.

The Highlight Menu Softkeys
~~~~&!#p  p

DKl!%‘,j”: *
ressing the ~~~,~~~  *Q&$’ softkey will cause the data portion of the bit

sequence to be ‘highlighted. For NADC mobile stations these would be the 57th  to
the 178th bits and the 203rd  to the 324th  bits. Each of these two blocks is 122
bits long (see screen below).

OEMODUL~TEO DATA: [single burst, 1 - DATFl bits1

1 11 21 31

:HANNEL 1 FREQ 825.03 MHz SYNC WORD 1
IOBILE TRIG FRAME

The Highlite Data Screen Display

HIGHLITE
PATh

HIGHLITE
SYNC

HIGHLITE
CDUCC

HIGHLITE
SACCH

Demod
Main

Previous
Menu

AT
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Pressing the ’ softkey will cause the sync portion of the bit
sequence to be highlighted. For NADC mobile stations these would be the 29th to
the 56th bits. This block is 28 bits long (see screen below).

IEPIOOULATED  DATA: tsinglc  burst, m = SYNC bits1

000 0100000100 1011011000
101 111

1110000100 1101011100 0010001000 101101i0i0
121 131 141 IS1
00i000ie00  000iBl00lB  1010001000 00il0ii0lB
161 171 181 131
0110000000 1111011011 0110100100 00001010ll.
201 211 221 231
0110100010 1010110001 0010110000 0010011001
241 251 261 271
1000110010 1000100011 0010011010 1110100001
281 231 301 311 321
1110011011 1110000000 1000111011 0000110001 1100

CHANNEL 1 FREG! 825.03 MHz SYNC WORD 1
MOBILE T R I G  F R A M E

The Highlite Sync Screen Display

DhTh
BITS

SINOLE
CONf

SA'J PIEAS
O N  m

Highli te

Oemod
Main

~~~~ p

ftijgg&~~. ;-
ressing the ‘~~~~~~  OL%@’ softkey will cause the CDVCC (Coded Digital

v ‘fierr cation Color Code) portion of the bit sequence to be highlighted. For NADC
mobile stations these would be the 191st to the 202nd  bits. This block is 12 bits
long (see screen below).

3EMODULATEO  D A T A : [single burst, m = COUCC  bits1

ii000000000 ii00000100  ~~000i0ii0  ~~i00i0001
41 51 61 71
1101111001 0010100000 0100000100 1011011000

&0000100  ~:01011100  EBB01000  :keileie
121 131 141 151
00l000l000 000i0l00lB  1010001000 00ll0il0iB
161 171 131 131
0110000000 1111011011 0110100100
201 211 221
~;0100010  ~~~011000i  ~~~0110000  ;;:eelieel

1000110010 1000100011 0010011010 1110100001
281 231 301 311 321
1110011011 1110000000 1000111011 0000110001 1100

ZHANNEL 1 FREQ 825.03 MHz SYNC WORD 1
IOBILE TRIG FRAME

The Highlite CDVCC Screen Display

HIGHLITE
DATA

HIGHLITE
SYNC

HIGHLITE
CDVCC

HIGHLITE
SACCH

Oemod
Main

Previous
Menu

R
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y,, ,,,,s,

Pressing the $#I$ “&@$’  softkey will cause the SACCH (Slow Associated
Control Channe n of the bit sequence to be highlighted. For NADC mobile
stations these would be the 179th  to the 190th  bits. This block is 12 bits long (see
screen below).

3EMOOUL~TEO  DATA: [single burst, 1 = SACCH bits1

161 171 181 191

g0000000 ;;;10110m 221 0000101011 231
0110100010 1010110001 0010110000 0010011001
241 251 261 271
1000110010 1000100011 0010011010 1110100001
281 231 301 311 321
1110011011 1110000000 1000111011 0000110001 1100

;HANNEL  1 FREQ 825.03 MHz SYNC WORD 1
IOBILE TRIG FRAME

The Highlite SACCH Screen Display

HIGHLITE
DATA

HIGHLITE
SYNC

HIGHLITE
CPUCC

HIGHLITE
SACCH

Oemod
Main

Previous
Menu

RT
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The Demodulation Cotiguration  Menu

Pressing accesses the softkeys that allow you to configure how the digital
demodulator based measurements will be made with respect to the timeslot  number, triggering,
and error messages.

Demod Conf ig
CHAN  X CTR FREP

TIMESLOT  NUMBER

Demd Main

More  1 of 2

1

DD TRIG FRAME WRD SYNC ON OFF

DD TRIG FREE  RUN TIMESLOT  SRCH  Nfi

DD TRIG EXTERNAL FT ERR  a OFF

Frame  Conf  ig*

Demod Mann

c

Demod Main

Previous  Menu Previous  Menu
-

ERR MSG ON OFF

Demd MainLMore  2 of 2

The Demodulation Configuration Menu Map

is only present when &@~ is enabled.

The Demodulation Configuration Menu Softkeys

pb765b

softkey accesses the digital demodulator trigger menu
ccess the softkeys that control the triggering of the

measurement.

Changes the center frequency of the spectrum analyzer to the frequency of the
current channel, and then allows you to enter the channel number for the NADC
channel you want to measure. This softkey is identical to the
softkey in the physical channel menu.

Changes the center frequency of the spectrum analyzer to the frequency of
the current channel “X,” and then allows you to enter the frequency of any
arbitrary channel that you want to measure. This softkey is identical to the

softkey in the physical channel menu.

Pressing the $?f&E&@T softkey allows the user to select which of the
six timeslots the measurement should be made on. The default value is timeslot
number one. If the digital dulator trigger is set to F e trigger
configuration is set so that !iW$ ,‘e WI!’ is ON and $@f is
set to NUM, (these are the default settings) the frame trigger will attempt to lock
to the selected timeslot  number. See the Frame Config  menu softkey descriptions
for more detail. This softkey is identical to the TLM&OT  -8% softkey in the
physical channel menu.

Allows the end user to set the digital demod resolution bandwidth to 300 kHz, 1
MHz, and 3 MHz. This setting will be separate from the resolution bandwidth.
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It will only be used during a digital demod function. Changes in the resolution
bandwidth will not affect the digital demod resolution bandwidth.

If ‘~~~S~~,~  ‘##I$ is set to ON, then all of the error and warning messages
mentioned in Chapter 6 will be operational and will be displayed on screen.
If ERR lQ@..JJ@,  $?I?  is set to OFF, then no error or warning messages will be
displayed. The default setting for this softkey is ON. If ERR 8% UB OFF is
set to ON, frame trigger error and warning messages may be turned on and off
independently with the FT El@3  DBt fll@ softkey in the Frame Configuration
Menu.

The Digital Demodulation Trigger Menu Softkeys

-DD TRIG
FREE IGIB

Pressing the .;$$$Crr  “F#AHE  softkey will cause any subsequent digital
demodulator based measurements that are made to be triggered by the frame
trigger. It will also cause the analyzer to acquire frame trigger synchronization
prior to making a measurement. Additionally, the frame trigger will be
automatically re-acquired if it drifts too far to make the measurement accurately.
If the frame trigger is selected, the Frasne Cti3.g  softkey is available to access
the frame trigger configuration menu.

Pressing the ~~,,~~~,~~,  RUB softkey will cause any subsequent
measurements that are made to be triggered by a free running trigger. This is
used for measuring a psuedo random bit sequence (that is, no sync word) on
a continuous wave (CW) signal. Selecting the free run trigger will cause the
Frame,,Cotifg softkey to become unavailable.

Pressing the DD TRIG EXTEfiaJBi  softkey will cause any subsequent
measurements that are made to be triggered by an external trigger that must be
connected to the back panel of the instrument. If no trigger is present, then the
measurement will be delayed indefinitely until a trigger arrives. Selecting the
external trigger will cause the ~~~~,,~~~~~  softkey to become unavailable.

If Fr&ex  Co&g is pressed, you can access to the Frame configuration menu
softkeys that allow you to control how the frame trigger will be acquired and
positioned relative to the frame. This softkey and its corresponding menu
softkeys are only accessible when the trigger has been set to FRAME.

The Frame Configuration Menu Softkeys

wR?% SYNC
__v ,*_

If WED  SY?G  OI# OFF is set to ON, the frame trigger acquisition algorithm will
ON iqF. ;: include searching for a sync word. Which sync word is searched for is controlled

by the TXMESLBT’  SI$CR I&II4 softkey (see below) and the TIMESL@X  IUIMBER

softkey in the D ~ G#&ig menu. The frame trigger will be positioned
relative to the timeslot  to optimize making a measurement on that timeslot.iI n,
If &D SBK! I& ‘OFF is set to OFF, no sync word will be searched for. This

is used for pseudo random bit sequences. If URD’  SY?JC  @I DFF’ is set to OFF
when trigger is set to FRAME, a frame trigger acquisition failure message will be
reported unless you set the FT ERR DIB OFF softkey to OFF. The default setting
for VRD  SYl!IC  DN OFF is automatically set by the trigger setting. When the
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“. , nr,/_

trigger is set to FRAME, Wrtrr SYI@,‘4@  4FF  is set to ON. When the trigger is set

to FREE RUN or EXTERNAL, #@I3 ~ SyBIC~,Q#  IFF’ is set to OFF.

TXjf@%#$ The ,%$B@#j’  Sm. softkey allows you to control how the frame trigger

m will be acquired if WI&‘%YK  01 4+’ is set to ON. If lJRD SYI@ ~~.~ is set to

OFF, the setting of the T’211EsLOT  -SRCEI I#U!%  has no effect. If b 25% 4b;E 4l?F
is set to ON, and ,%l@$SIJlT  $&%I  NUH is set to NUM (which is the default),
the frame trigger will attempt to synchronize to the timeslot  selected by the
~~~ ~IGI##B$.  softkey in the Demod Config  menu. The default timeslot

number is one. If ~‘,‘S~~,  ,Olsl  @PI? is set to ON, and if TIBSI&?  She’s
is set to SRCH, the frame trigger will synchronize to whichever timeslot  has the
best match with a sync word. First, a search for a perfect match is attempted
starting with timeslot  one and going up to six. A perfect match will end the
search. If no perfect matches are found, then the timeslot  with the least amount
of sync word bit errors will be used.

FBE= If FT E~~~4~~~~~’  is set to ON, and ERR 8830  UN OFF, is set to ON, then
k&if  OFF all the error and warning messages associated with the frame trigger

d in Chapter 6 will be operational and will be displayed on screen. If
: 4# ‘4FF is set to ON, and FT “ERR OE~@FF’  is set to OFF, then no error

or warning messages associated with the frame trigger will be displayed, though
other error and warning messages will continue to be displayed. The default
setting for this softkey is ON. Note if Glut ,!4&$  I238  4#% is set to off, this will

supersede the setting of FT ERR 4W 4FB and therefore no error or warning
messages will be displayed.
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The System Menu

Pressing !3gstc~o  accesses the softkeys that allow you to monitor the spectrum.

-
FULLBAND

BAND  A

BAND  B

BAND  C

sys ten-  Menu

More  1 of 2 -
-

BAND  D

BAND  E

BAND  F

System Menu

More  2 of 2

pb768b

The System Menu Map

* Appears only when 1900 ,a’ is selected.

The System Menu Softkeys

MOMTTo& Allows you to view  the spectrum of the transmit bands. The softkeys accessed by
TX BABIIZ’ MJlITEE%  TX B@8R corresponds to the frequencies shown in the following table.

Table  8-4. Transmit Bands, Mobile Station (Cellular)

Softkey
Label

FULLBAND
BANDS A” + A

BAND A’
BAND B
BAND B’

Analyzer Frequency

869.010 to 879.990
890.010 to 891.480
880.020 to 889.980

‘Ihble 8-5. Transmit Bands, Base Station (PCS)

Analyzer Frequency
Rame lln MHz)

1930.050 to 1989.990
1930.050 to 1945.050
1950.000 to 1965.030
1974.990 to 1989.990
1944.990 to 1950.030
1965.000 to 1970.040

BAND F 1970.010 to 1975.050
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Allows you to view the spectrum of the receive bands. The softkeys accessed by

,,. 1 %!E B#&I3 corresponds to the frequencies shown in the following table.

‘Ihble 8-6. Receive Bands, Mobile Station (Cellular)

BANDS A” + A

Analyzer Frequency
Range (in MHz)

824.010 to 848.970
824.010 to 834.990
845.010 to 846.480
835.020 to 844.980
846.510 to 848.970

‘lbble  8-7. Receive Bands, Base Station (PCS)

Softkey
Label

FULLBANI
BAND A
BAND B
BAND C
BAND D
BAND E
BAND F

Analyzer Frequency
Range (in MHz)

1850.010 to 1909.950
1860.010 to 1865.010
1869.960 to 1884.990
1894.950 to 1909.950
1864.950 to 1869.990
1884.960 to 1890.000
1889.970 to 1895.010

Allows you to select all of the bands, or a particular a band. After you
have selected a band or bands with the IQ,& softkeys, you can press either

(to view the transmit bands), ~~~~T~~:;~  BA&, (to view the

receive bands). Pressing Band accesses FULLBAW,  &WJ$’  At,,‘, * %, &f&D  3’” ,

I&$&D B , and B&I!JB  ET’ . The band selection is not changed by turning off the
spectrum analyzer or pressing [PRESET].  See ‘lhble  8-4 and ‘Pable 8-6 for the a list
of the frequencies for the bands.
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9
Operating Reference

This chapter contains general information about the operation of the HP 85718B  NADC
measurements personality:

n Information about the changes to the spectrum analyzer operation caused by the HP 85718B
NADC measurements personality.

n The specihcations  and characteristics for Option 050 and the NADC Cellular/PCS
measurements personality.

l The specifications and characteristics for digital demodulation measurements with options
151 and 160 and the HP 85718B NADC measurements personality.

l A tutorial on understanding the EVM accuracy specification.

l Information about the default limit values that affect the pass/fail messages.

n Lists of the recommended accessories and spectrum analyzer options for use with the HP
85718B  NADC measurements personality.

Operating Reference 9-l



Spectrum Analyzer Functions and Annotation
This section contains information about how the NADC measurements personality changes the
functions and screen annotation of an HP 8590 Series spectrum analyzer.

Changes to the Spectrum Analyzer Functions During NADC Operation

Most of the spectrum analyzer functions perform the same function regardless of whether
the spectrum analyzer is using the NADC analyzer mode or the spectrum analyzer mode.
Some spectrum analyzer functions either are not available or are changed when the spectrum
analyzer is using the NADC analyzer mode.

Note If you press SHQW OPTIONS and your spectrum analyzer has Option 050, SHOW
OPTIONS does not display Option 050. If you need to check if your spectrum
analyzer has an Option 050 installed in it, the “OPT” section of the serial
number label on the spectrum analyzer rear panel lists the options that are
installed in the spectrum analyzer. Also read the Option 050 information in
Chapter 1 “Getting Started”.

The following spectrum analyzer functions are NOT available when using the
NADC analyzer mode:

n &F’F& &I&S (The NADC measurements personality provides only dBm  units.)

. REF  LVL ‘OFFZJET (The NADC measurement personality offsets the reference level whenever
a value is entered into the EXT ATTEN function.)

n VI3 AVG ON OFF (The NADC measurements personality uses its own averaging function.)

The following spectrum analyzer functions are changed by the NADC analyzer
mode:

SCALE LOG/LfN becomes SCALE LOG (linear scale is not available in the NADC analyzer
mode).

pGiEiz7] Depending on the current NADC measurements personality measurement,
@ZIZKY]  accesses either the spectrum analyzer frequency functions, or
the NADC physical channel menu.

n Press fj?RjZKY]  to access the softkeys in the physical channel menu,
provided the current NADC measurement is for power, acijacent  channel
power, power versus time, digital demodulator-based, or monitoring
transmit channel.

n Press (-j to access the spectrum analyzer frequency functions if
the current NADC function is a system function, or the intermodulation
spurious function.
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NADC Measurements Personality Screen Annotation
When using the NADC measurements personality, you may have noticed an additional
annotation displayed on the spectrum analyzer screen. This additional screen annotation
supplies information that is related to the NADC measurements settings. Refer to Figures 9-1,
9-2, and 9-3 and ‘fables 9-1, 9-2, and 9-3 for an explanation of the screen annotation that is
related to the NADC measurements personality.

REPEn,

Figure 9-1. NADC Screen Annotation

‘l’hble 9-1. NADC Screen Annotation
Item Display Annotation Description

1 Active function or error message Indicates either the active function that has been selected or an error
message.

2 Measurement The current NADC measurement.
3 Pass/fail message Indicates if the base or mobile station passed or failed the

measurement.
4 Measurement results The measurement results.
5 NADC Indicates the spectrum analyzer is using the NADC measurements

personality (also referred to as the NADC analyzer mode).
6 DELAY Displays the trigger delay time in ps (mobile station testing only).
7 Total power When & ‘%%K:&%  i!i%T is set to multiple transmitters, the total

power in dBm  is displayed beneath COFtFl.
8 SWEEP Displays the number of sweeps that were used for the measurement.
9 EXTAT Displays the external attenuation in dB.
10 TN Displays the timeslot  number.
11 CBAN Displays the channel number.
12 BASE or MOBIL Indicates the current setting of l’iUlfSl%YT BS 18 .

13 LOG Displays the amplitude scale.
14 GTSMP, GTPOS, SMPL, PEAK Detector mode for measurement. The detectors are: gated-sample

mode (GTSMP), gated-positive mode (GTPOS), sample mode (SMPL),
and peak mode (PEAK).
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Digital Demodulation Screen Annotation

Item Display Annotation

1 Mode indicator (NADC):
2 I(t), Q (0
3 Messages:
4 EVM CORR:
5 RMS EVM:
6 SYNC WORD:

7

8
9
10

11

TRIG:

Description

Indicates which mode the analyzer is operating in.
I and Q axis labels.
Indicates progress of measurement or flags errors.
Indicates EVM correction ls Being used.
RMS error vector magnitude corresponding to current plot.
If I&B !IIYI& o&,  DFI! is set to ON, indicates current sync word of
tlmeslot.
Indicates current digltal demodulator trigger mode FRAME, FREE
RUN, or EXTERNAL.

FREQ: Indicates current center frequency.

CHANNEL: Indicates current channel number.

BASE or MOBILE: Indicates current setting of TR&SKI?k”b  b .

Measurement: Indicates the current measurement Being performed.

I -P  PhtTERN:

1P
m

I-P

1 PhTTERN

8 POINT
CON3TLN

SINQLE

Oenod
Main

RL

Figure 9-3. Digital Demodulation Screen Annotation 2

‘Ihble 9-3. Digital Demodulation Screen Annotation 2
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Specifications and Characteristics
This section contains information about the specifications and characteristics for Option 050
and the HP 85718B  NADC-TDMA measurements personality.

Note For the HP 85718B  or Option 050 to meet the specifications and characteristics,
the spectrum analyzer self-calibration routines must be performed periodically.
For practical advice on when and how often the self-calibration routines should
be performed, see “Improving Accuracy with Self-Calibration Routines” and
“When is Self-Calibration Needed” in the spectrum analyzer documentation.

Specifications for Option 050 (Available for HP 8591E, HP 8693E,
HP 8594E, HP 8595E, or HP 8596E Spectrum Analyzer)
This section contains the specifications for Option 050, the improved amplitude accuracy
for NADC spectrum analyzer. Specifications describe warranted performance. Option 050
is available only for an HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E spectrum
analyzer.

The specifications for Option 050 apply only if the following conditions are met:

n The spectrum analyzer is operated within the temperature range of 0” to + 55” C (unless
otherwise noted).

n The spectrum analyzer temperature has been stabilized. The instrument’s temperature
is considered to be stabilized if the spectrum analyzer has been stored at a constant
temperature between 0°C and +55 “C for 2 hours, and after the spectrum analyzer has been
turned on for at least 30 minutes.

n The amplitude (CAL AMPTD) and frequency (CAL FREQ) self-calibration routines have been
performed after the instrument temperature is stabilized.

n The maximum safe input level is not exceeded. Total input power to the spectrum analyzer
must not exceed + 30 dBm (1 watt).

Option 050 Specifications

Frequency range NADC Cellular bands, 824 to 849 MHz and 869 to
894 MHz
NADC PCS bands, 1850 to 1910 MHz and 1930 to
1990 MHz

Absolute amplitude accuracy: Cellular bands*

Input attenuation set to 10, 20, or 30 dB (equivalent to a
ref level of - 10 to + 20 dBm  with no ext atten correctiont)
Input attenuation set to 40 dB (equivalent to a ref level
of + 20 to + 30 dBm  with no ext atten correctiont) blank>

Absolute amplitude accuracy: PCS bands*

00 c to 550  c 200 c to 300  c
fl.O dB f0.6 dB
f1.3 dB fl.O dB

Input attenuation set to 10, 20, or 30 dB (equivalent to a 00 c to 55O c

ref level of - 10 to + 20 dBm  with no ext atten correctiont) f1.3 dB

Input attenuation set to 40 dB (equivalent to a ref level f1.6 dB

of + 20 to + 30 dBm  with no ext atten correctiont)

* With RBW = 100 kHz,  VBW = 30 kHz,  signal level at 0 to -20 dB from ref level.
t With the input attenuation set to AUTO.

200 c to 300  c
f0.9 dB
f1.3 dB
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Specifkations  and Characteristics for the HP 85718B
This section contains the specifications and characteristics for the HP 85718B  measurements
personality. The specifications  apply to both mobile and base station testing, unless otherwise
indicated. The specifications and characteristics for HP 85718B  apply only if the following
conditions are met:

n The HP 85718B  is used with an HP 8591E, HP 8593E, HP 8594E, or HP 8595E spectrum
analyzer with Armware  dated 930506 or later. The HP 85718B  is not compatible with HP
8590A-series  analyzers. Use the HP 85718A measurements personality with HP 8590A-series
analyzers.

n The necessary options are installed in the spectrum analyzer (see “The Equipment that
You Will Need” in Chapter 1 for a list of the necessary options and acceptable option
substitutions).

n The spectrum analyzer is operated within the temperature range of O” C to +55” C, except
where a restricted temperature range is noted.

n The spectrum analyzer temperature has been stabilized. The instrument’s temperature
is considered to be stabilized if the spectrum analyzer has been stored at a constant
temperature between 0” C and +55 O C for 2 hours, and after the spectrum analyzer has
been turned on for at least 30 minutes.

n The instrument temperature is stabilized, and the amplitude (CAL AMIYTD)  and frequency
(CAL FREQ) self-calibration routines have been performed.

n The measurements are performed on NADC transmitter signals. The carrier frequencies must
be within 824 MHz to 849 MHz, and 869 MHz to 894 MHz frequency bands.

n The spectrum analyzer settings have been set automatically by each measurement routine in
the personality.

n The maximum safe input level is not exceeded. ‘I&al input power to the spectrum analyzer
must not exceed +30 dBm (1 watt).

n The optimum amount of external attenuation is used for the specific carrier power level.
See “Configuring the Personality for Your Test Setup” in Chapter 2 or Chapter 3 for more
information.

n The TOTL PWR SGL MULT function is set to SGL (single carrier).

‘able Notation
The following terms and abbreviations are used in the table of specifications and characteristics
for the HP 85718B:

Specifications Describe warranted performance over the temperature range 0”
C to + 55” C (unless otherwise noted).

Characteristics Provide useful, but nonwarranted, information about the
functions and performance of the instrument. Characteristics
are identified by the label “(characteristic).”

Typical

Abbreviations

Many of the specifications have more than one value associated
with them. The first value gives the specification as the sum
of the measurement uncertainties. The second value gives
you an idea of the typical value for the specification. Typical
performance, where listed, is not warranted, but indicates
performance that most spectrum analyzers will exhibit. Typical
values are shown with “typical” next to them.

The following abbreviations have been used: RBW (resolution
bandwidth), VBW (video bandwidth), ref level (reference level),
and ext atten (external attenuation).
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Interim standard Many of the measurements refer to an Electronics Industry
Association (EIA) and Telecommunications Industry Association
(TIA) standard documents. The documents are:

EIA/TIA IS-54 Cellular System Dual Mode Mobile Station-Base Station Compatibility Standard

EIA/TIA IS-55 Recommended Minimum Performance Standards for 800 MHz Dual Mode
Mobile Stations

EIA/TIA IS-56 Recommended Minimum Performance Standards for 800 MHz Base Stations

EIA/TIA-627

EIAITIA-628

EIA/TIA-629

EIA/TIA
IS-136.1

EIA/TIA
IS-136.2

EIA/TIA
IS-137A

EIA/TIA
IS-138A

Supporting Dual Mode Mobile Stations

800 MHz Cellular System, TDMA Radio Interface, Dual Mode Mobile Station -
Base Station Compatibility Standard

800 MHz Cellular System, TDMA Radio Interface, Minimum Performance
Standards for Dual Mode Mobile Stations

800 MHz Cellular System, TDMA Radio Interface, Minimum Performance
Standards for Base Stations Supporting Dual Mode Mobile Stations

800 MHz TDMA Cellular - Radio Interface - Mobile Station - Base Station
Compatibility - Digital Control Channel

800 MHz TDMA Cellular - Radio Interface - Mobile Station - Base Station
Compatibility - Traffic Channels and FSK Control Channel

TDMA Cellular/PCS - Radio Interface - Minimum Performance Standards for
Mobile Stations, Revision A

TDMA Cellular/PCS - Radio Interface - Minimum Performance Standards for
Base Stations, Revision A

General Specifications

Maximum safe input level Total power must not exceed + 30 dBm  (1 watt)

Precision Frequency Reference (Option 004)

&W fl x 10m7/year
Temperature stability l 1 x 10-s

External attenuation correction 0 to 90 dB in 0.01 dB steps

Channel number tuning Channel 1 to 1023

Defined channel X frequency Any frequency within the frequency range of the spectrum
analyzer
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Carrier Power Measurement*

When testing a base station, the carrier power measurement measures the mean power of the RF carrier for the full
kame duration. When testing a mobile station, the carrier power measurement measures the mean power of the RF
xrrier during the on-part of the burst. The mean power is obtained by converting the log power trace to a power
:race and then averaging the trace data.

Zarrier  power range + 53 dBm  (200 W) to -20 dBm  (0.01 mW)t
achievable low limit (-60 + ext atten)  dBm

4bsolute carrier power accuracy, with carrier power of
+ 53 dBm  to -20 dBm: Cellular Bands

With Option 060, for mean carrier power range o” c to ss” c 2o” c to 300  c
(25 dBm  + ext atten)  to (15 dBm  c ext atten) f1.3 dB fl.O dB
(15 dBm  + ext atten) to (- 15 dBm  + ext atten) 3~1.0  dB f0.6 dB
(-15 dBm  + ext atten)  to (-35 dBm  + ext atten) f1.2 dB 50.9 dB

Without Option 050, for mean carrier power range 00 c to SSO  c

(25 dBm  + ext atten) to (-35 dBm  + ext atten) 54.3  dB, 2.0 dB typical

4bsolute  carrier power accuracy, with carrier power of
t 53 dBm  to -20 dBm:  PCS Bands

With Option 050, for mean carrier power range 00 c to 550  c 200 c to 300 c
(26 dBm  + ext atten) to (15 dBm  + ext atten) f1.6 dB f1.3 dB
(15 dBm  + ext atten)  to (-15 dBm  + ext atten) f1.3 dB f0.9 dB
(- 15 dBm + ext atten) to (-35 dBm  + ext atten) il.5 dB f1.2 dB

Without Option 050, for mean carrier power range 00 c to ss” c

(25 dBm  + ext atten) to (-35 dBm  + ext atten) f4.3 dB, 2.0 dB typical

>arrier power resolution 0.1 dB

k Standards: IS-55 3.2.1 “RF Power Output “; IS-56 3.2.1, “RF Power Output “; IS137A  3.2.1 “RF Power Output 800
klHz  Equipment”; IS-137A  3.2.2 “RF Power Output 1900 MHz Equipment”; IS138A  3.2.1 “RF Power Output”;
ZIA/TIA-629  3.2.1 “RF Power Output”; EIA/TIA-628  3.2.1 RF Power Output.
. CAUTION: You must use sticient external attenuation to limit power at spectrum analyzer input to an absolute
naximum of + 30 dBm  (1 watt). The low limit  applies for external attenuation of 40 dB or less.
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r Carrier Off Power*

When testing a base station, the carrier  off power measurement measures the average residual power when the
transmitter is turned off. When testing a mobile station, the carrier off power measurement measures the average
power during the off part of the burst.

Carrier power range
Mobile + 38 dBmt to -20 dBm
Base (transmitter off) c-35 dBm

Carrier off power range -36 dBm  to (-85 + ext atten) dBm$

Absolute carrier  off power accuracy: Cellular Bands

For carrier off levels > 10 dB above the average noise level
With Option 050 f2.7 dB f 1.4 dB (typical)

Without Option 050 f3.6 dB f 1.9 dB (typical)

Absolute carrier off power accuracy: PCS Bands

For carrier off levels > 10 dB above the average noise level
With Option 050 4~3.0  dB f 1.7 dB (typical)

Without Option 050 53.6  dB f 1.9 dB (typical)

Carrier off power resolution 0.1 dB

* Standards: IS-55 3.2.3,“Carrler-on  State”; IS-137A  3.2.4 “Carrier-on State”; EIA/TIA-6228  3.2.3 “Carrier-on State”.
t CAUTION: Use suflicient  external attenuation to limit power at spectrum analyzer input to an absolute maximum
of +30 dBm  (1 watt).
t The lower limit is equivalent to the displayed average noise level of the spectrum analyzer.

Power Step*

The power step measurement displays the power transition characteristics of the transmitter as the carrier power
level ls switched between different levels. Peak detection ls used for this measurement.

Carrier power range + 53 dBmt to -20 dBm

Vertical scale per division 0.1 to 1.0 dB in 0.1 dB steps

1 to 10 dB in 1 dB steps

Relative carrier power amplitude accuracy

For 0 to -50 dB from Ref level f0.4 dB/4 dB with maximum of f0.8 dB
Time resolution 0.25% x the sweeptime

* Standards: IS-55 3.2.2, “RF Power Transition Time”; IS-56  3.1.1.3, “Carrier Switching Time”; IS-137A  3.2.3, “RF
Power Transition Time”;  EIA/TIA-628  3.2.2, “RF Power Transition Tie”; IS-137A  3.1.2.3, “Carrier Switching Time”;
EIAA’IA-625  3.1.1.3, “Carrier Switching Time”
t CAUTION: Use sufkient external attenuation to limit power at spectrum analyzer input to an absolute maximum of
+ 30 dBm  (1 watt).
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Occupied Bandwidth

The occupied bandwidth measurement measures the 99 percent power bandwidth of the carrier. Two markers are
positioned so that 0.5 percent of the total power is to the left and 0.5 percent is to the right of these limit
frequencies. The carrier frequency error is also determined (detlned  as the difference between the analyzer center
frequency and the mid point of the two limit frequencies).

Carrier power range + 53 dBm  to -20 dBm*

Frequency resolution of occupied bandwidth 200 Hz

Frequency accuracy of occupied bandwidth f300 Hz (characteristic)

Frequency resolution of delta frequency 100 Hz

Frequency accuracy of delta frequency 4~700  Hz + (frequency reference error) x (carrier
frequency) (characteristic)

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to an absolute maximum of
+ 30 dBm  (1 watt).
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Adacent Channel Power*

When testing a base station, the ACP measurement is performed using the spectrum analyzer integration method
with an integration bandwidth shaped by the root raised-cosine Nyquist filter specified in IS-54 2.1.3.3.  The
measurement is made using sample detection. The result ls the ratio of the average power ln adjacent/alternate
channel to the mean output power of the carrier.

When testing a mobile station, the ACP measurement ls performed using the spectrum analyzer integration method
with gated video, and with an integration bandwidth shaped by the root raised-cosine Nyqulst  filter specified  in
IS-54 2.1.3.3. The measurement ls made using peak detection. The gated video separates out the ACP due to
modulation from the ACP due to transients. For modulation, the result is equivalent to the ratio, with transients
excluded, of the average power ln adjacent/alternate channel to the mean output power of the carrier. For
switching transients, the result is the ratio of the total peak power in the adjacent/alternate channel to the peak
power of the carrier.

Because of the noise-like nature of the 7r/4 DQPSK modulation, there is some measurement-to-measurement
variation in the results. This is especially noticeable in the ACP due to transients results for mobile stations. The
repeatability of the measurement can be improved by using the ACP single channel per sweep measurement; this
measurement takes more data points per channel than does the multichannel per sweep measurement, but with
increased test time for the ACP measurement.

ACP Spectrum (Graphical)

Carrier power range + 53 dBm  (200 W) to -20 dBm (0.01 mW)t

Spectrum display for a multichannel per sweep (seven Small vertical lines near the bottom graticule of the
channels) measurement spectrum analyzer display are used to indicate the 3 dB

bandwidth edges for the adjacent, first and second
alternate channels.

Base station 800 ms sweeptime
Mobile station 8 s sweeptime

Display range of spectrum, log scale 0 to - 100 dB from ref level

Relative amplitude accuracy for adjacent channels fl.1 dB f0.6 dB (typical)

Relative amplitude accuracy for iirst and second alternate f1.6 dB f0.8 dB (typical)
channels

Absolute amplitude accuracy for second alternate
channels: Cellular Bands

With Option 050 f1.8 dB f 1.2 dB (typical)

Without Option 050 f4.5 dB f 1 .Q dB (typical)

Absolute amplitude accuracy for second alternate
channels:  PCS Bands

With Option 050 H. l  dB f 1.5 dB (typical)

Without Option 050 f4.5 dB f 1 .Q dB (typical)

ACP lhble (Numerical)

lhble entries
Base and mobile Power ratio for adjacent, 6rs.t and second alternate

channel. Absolute power for second alternate channels.

Mobile Results for both modulation (time-gated) and transient
(total)

4CP  ratio minimum result for adjacent channels

9CP ratio minimum result for first and second alternate
channels

-40 dB (characteristic)

-60 dB (characteristic)

4CP absolute minimum result for second alternate
:hannels

- 17 dBm (characteristic)

Achievable low limit (carrier power - 70) dBm (characteristic)

’ Standards: IS-55 3.4.1.2 “Adjacent Channel Power”; IS-56  3.4.1.2 “Adjacent Channel Power”; IS-137A  3.4.1.2
‘Adjacent Channel Power”; IS-138A  3.4.1.2 “Adjacent Channel Power”; EIA/TIA-628  3.4.1.2 “Adjacent Channel
bwer”; EIAITIA-629  3.4.1.2 “Adjacent Channel Power”.
’ CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to
rn absolute maximum of + 30 dBm (1 watt).
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Adacent Channel Power* (continued)

ACP ‘lhble  (Numerical)

Power ratio accuracy for adjacent channelst

Power ratio accuracy for Erst and second alternate
channelst

f 1.1 dB (characteristic)

f 1.6 dB (characteristic)

Absolute power accuracy for second alternate channels:
Cellular Bandst

With Option 050 f 1.8 dB (characteristic)
Without Option 050 f4.5 dB (characteristic)

Absolute power accuracy for second alternate channels:
PCS Band@

With Option 050 f2.1 dB (characteristic)
Without Option 050 f4.5 dB (characteristic)

Integration bandwidth accuracy l 3% (characteristic)

Frequency selectivity accuracy for inner  edge of adjacent
channels

For multichannel per sweep (seven channels) f700 Hz (characteristic)
= ~(~250  Hz (characteristic)

* Standards: IS55 3.4.1.2 “Acllacent  Channel Power”; IS-56 3.4.1.2 “Adjacent Channel Power”; IS-137A  3.4.1.2
“Adjacent Channel Power”; IS-138A  3.4.1.2 “Adjacent Channel Power”; EIARIA-628  3.4.1.2 “Adjacent Channel
Power”; EIAYMA-629  3.4.1.2 “Adjacent Channel Power”. t The amplitude accuracy does not include the effects of:

a Misalignment between the actual transmitter carrier frequency and the actual spectrum analyzer center
frequency.

a Filter  rejection error of the analyzer square root-raised cosine Alter  approximation.
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Channel Power

Measures the absolute power in a channel with or without a carrier present in another channel. Makes the
measurement using the spectrum analyzer integration method with an integration bandwidth shaped by the
root-raised cosine Nyqulst Alter. * The measurement ls made using sample detection for continuous carriers and
peak detection for burst carriers.

Channel Spectrum (Graphical)

Channel power range, with optimum total attenuation
Maximum
Minimum

+ 53 dBmt
total carrier power -80 dB but not less than -85 dBm
(characteristic)

Absolute amplitude accuracy of channel spectrum:
Cellular Bands

With Option 050, input attenuation set to 10,  20, or
30 dB

Without Option 050

Absolute amplitude accuracy of channel spectrum:
PCS Bands

k2.0  dB Z!Z  1.2 dB (typical)
4~5.0  dB 62.8  dB (typical)

With Option 050, input attenuation set to 10, 20, or
30 dB f2.3 dB

Without Option 050 f5.0 dB

Channel Numerical

+Z 1.5 dB (typical)
f2.8 dB (typical)

Absolute amplitude accuracy of channel power:
Cellular Bands

With Option 050, input attenuation set to 10, 20, or
30 dB

Without Option 050

Absolute amplitude accuracy of channel power:
PCS Bands

f2.0 dB (characteristic)
f5.0 dB (characteristic)

With Option 050, input  attenuation set to 10, 20, or
30 dB f2.3 dB (characteristic)

Without Option 050 f5.0 dB (characteristic)

Integration bandwidth accuracy f3 % (characteristic)

* Specified in IS-54 2.1.3.3.,  IS136 2.1.3.3, EIAPTIA-627 2.1.3.3. t CAUTION: Use sufficient  external attenuation to
limit  power at spectrum analyzer input to an absolute maximum of + 30 dBm  (1 watt).
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The power versus time measurements analyze the amplitude proffle of the burst. The time domain waveform is
compared to limit lines. Pulse width, attack time, and release time are also displayed.

Carrier  power range + 38 dBm  to -20 dBmt

Display range of waveform, log scale Select either 0 dB to -70 dB or 0 dB to - 110 dB

Amplitude range (Mean carrier  power + 4 dB) to (-77 + ext atten)  dBm$

Vertical scale per division ldBto15dBlnldBsteps

Relative amplitude accuracy:

for 0 to -70 dB from ref level                     1.O dB f0.7 dB (typical)

for 0 to -110 dB from ref level 4~2.2  dB f 1.2 dB (typical)

Sweep time accuracy (sweep times less than 20 ms) f0.02% (characteristic)

Time resolution:

Frame 100 /Ls

Burst 20 ps

Rising  edge 1.6 ps

Falling edge 1.6 /LS

Jitter 1.3 /us (characteristic)

Relative time  between any two points f(1.3 + (0.0001 x delta time) + (2 x time resolution))ps
(characteristic)

Attack and release time accuracy f4.5 hs (characteristic)

Burst width time  accuracy f45 ps (characteristic)

Absolute time error, with respect to external trigger:

Frame display f 110 fis (characteristic)

Burst display f25 ps (characteristic)

Rising edge display f6 ps (characteristic)

Falling edge display f6 ps (characteristic)

* Standards: IS55 3.1.2.3, “Carder-Switching Time”; IS-137A  3.1.2.3, “Carrier-Switching Time”; EIA/TIA-628
3.1.2.3, “Carrier-Switching Time”;
t CAUTION: Use suiIlcient  external attenuation to limit  power at spectrum analyzer Input to an absolute maximum
of + 30 dBm (1 watt).
f The lower limit  is equivalent to the displayed average noise  level of the spectrum analyzer.

Combiner Tuning (Base Station Only)

The combiner tuning test places horizontal llne markers on the carriers with the maxhnum  and minimum power
level. The test also displays the delta value between the minimum  and maximum markers and the absolute value of
the maximum marker for reference. The position of the markers and the numerical results are updated at the end of
every sweep.

Carrier power range + 53 dBm*  to 0 dBm

Vertical scale per division 1 dB to 10 dB In 1 dB steps
0.1 dB to 1 dB in 0.1 dB steps

Relative amplitude accuracy of delta value f(0.2 dB + 0.1 dB/dB)  (characteristic)

* CAUTION: Use suiBcient  external attenuation to limit power at spectrum analyzer input  to an absolute maximum of
+ 30 dBm (1 watt).
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Intermodulation Spurious, Base Station Only*

Measures inter-modulation spurious emission products for base station carriers.

Total carrier power range + 53 dBmt  to 0 dBm
Analyzer third order distortion relative to Carrie& <-67 dB (characteristic)

Relative amplitude accuracy
For 0 to -60 dB from the reference level -3.0 to +2.0 dB (characteristic)

* Standards: IS-56 3.4.4, “Intermodulation Spurious Base Station”; IS-138A  3.4.4, “Intermodulation Spurious Base
Station”; EIA/TIA-629  3.4.4, “Intermodulation Spurious Base Station”;
t CAUTION: Use sufhcient  external attenuation to limit power at spectrum analyzer input to an absolute maximum of
+ 30 dBm  (1 watt).
$ With two carriers with greater than or equal to 600 kHz separation, and external attenuation (dB) = mean carrier
power (dBm) - input attenuation (dB) + 25 dB, where input attenuation is equal to 10, 20, 30 or 40 dB.
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Digital Demodulation Specifications and Characteristics

HP 8693E, HP 8694E, HP 8695E, and HP 8596E NADC Spectrum Analyzers
The following specifications apply to HP 8593E, HP 8594E, HP 8595E and HP 8596E spectrum
analyzers with option 151 and 160:

Minimum  Input Power

Minimum Input Power

-20 dBm

Carrier Frequency Error+

The carrier  frequency error measurement calculates the average carrier frequency error from the nominal  channel
frequency over a single timeslot.

Frequency Error Accuracy f [18 Hz + (frequency reference accuracy x carrier frequency) ]
Frequency error accuracy with Option 004 high stability frequency reference Is 4~150  Hz (based on 0.132 ppm
frequency reference accuracy, 1 GHz  carrier  frequency, 0 to 56’C, within one year of calibration). See the precision
frequency reference speciiication  ln the spectrum analyzer calibration guide.

* Standards: IS-55 3.1.1,“Frequency  Stability”; IS-56 3.1.1,‘Frequency  Stability”; IS137A  3.11,‘Frequency
Stability”;  IS-138A  3.11,“Frequency  Stability”; EIA/TIA-628  J.l.l,“Frequency  Stability”; EIAmIA-620
3.1.1, “Frequency Stability”.

I-Q Origin Offset+

I-Q origin offset calculates the iixed  offset of the in-phase and quadrature components of the digital modulation.

I-Q origin offset accuracy f0.5 dB for origin offset values greater than -40 dB
* Standards: IS-65 3.3.2 and IS-56 3.3.2 “Digital Modulation”; IS-137A  3.3.2, “Digital Modulation”; IS-138A  3.3.2,
“Digital  Modulation”; EIA/TIA-628  3.3.2, “Digital Modulation”; EIATPIA-620  3.3.2, “Digital Modulation”.
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Error Vector Magnitude*

The error vector magnltude (EVM) measurement calculates the RMS error vector magnitude from a timeslot. In a
base station, a full timeslot  measurement includes 162 symbols. In a mobile station, a full tlmeslot measurement
includes 157 symbols. EVM ls minimized by removing amplitude droop, frequency error, phase offset, and IQ origin
offset before calculating EVM for a given timeslot.

Error Vector Magnitude Accuracy

Full tlmeslot measurement without EVM correction
20 to 300 c

RMS EVM Floor§ 1.5%
RMS Magnitude Error Floors < 0.5%
RMS Phase Error Floors < 0.8 ’

RMS EVM Repeatability, single measurement 61.5%
RMS EVM Repeatability, average of 10 f0.596

Average of ilrst ten symbols of ten mobile station bursts, without EVM correction.
20 to 300 c

RMS EVM Floor 1.5%
RMS EVM Repeatability, (a single average of ten symbols f2%
in ten timeslots)

0 to 550 c
2.0%

< 0.5%
< 1.1 o
f2.5%
fl%

0 to 550 c
2.0%
f3%

Base station, RMS Magnitude Error = 1%)  RMS EVM = 6% (display readin@),  full timeslot  measurement without
EVM correction.

Measurement Condition EVM Uncertainty Range

20 to 300 c 0 to SW c
Single  measurement+ + 0.75% to -3.0% + 0.75% to -4.5%
Average of ten measurement& +0.75%  to -2.0% + 0.75% to -3.0%

Mobile station, RMS Magnltude Error = 4%, RMS EVM = 6% (display readings), full tlmeslot measurement without
EVM correction.

Measurement Condition EVM Uncertainty Range

20 to 300 c 0 to 550 c
Single measurementt +0.75X to -2.5% +0.75%  to -3.8%
Average of ten measurements~ + 0.75% to -1.5% + 0.75% to -2.3%

* Standards: IS-55 3.3.2 and IS-56 3.3.2 “Digital Modulation”; IS-137A  3.3.2, “Digital Modulation”; IS-138A  3.3.2,
“Digital Modulation”; EIATIA-628  3.3.2, “Digital Modulation”; EIAITIA-620  3.3.2, “Digital Modulation”.
3 RMS EVM, RMS magnitude error, and RMS phase error can not be accurately measured below the floor value.
IApply  positive and negative EVM uncertainty limits to displayed RMS EVM.

Example: mobile station, 20 to 30” C

Displayed RMS EVM + 0.75% >true  RMS EVM 2 Displayed RMS EVM -2.5%

1 Apply positive EVM uncertainty to minimum  detected RMS EVM. Apply negative EVM uncertainty to average
RMS EVM.

Example: mobile  station, average of ten measurements, 20 to 30’ C

Minimum RMS EVM + 0.75% >true  RMS EVM 2 Average RMS EVM - 1.5%

Note See “Interpreting the EVM Specifications” for an explanation of the EVM
accuracy tables.
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The following characteristics apply to HP 8593E, HP 8594E, HP 8595E, and HP 8596E
spectrum analyzers with options 151 and 160:

Corrected Error Vector Magnitude Accuracy (characteristic)

Corrected Error Vector Magnitude Accuracy

Full timeslot  measurement with EVM correction enabled
20 to 3o” c 0 to 550 c

RMS EVM Floor* 0.5% 0.5%
RMS EVM Repeatability, single measurement f1.5% f2.5%
RMS EVM Repeatability, average of 10 f0.5% fl%
Full timeslot  measurement with EVM correction (base and mobile station).

Messurement  Condition EVM Uncertainty Range

20 to 3o” c 0 to 550 c
Single measurementt + 1.5% to -2.0% +2.5%  to -3.0%
Average of ten measurements~ +0.5%  to -1.0% + 1.0% to -1.5%

* RMS EVM cannot be accurately measured below the floor value.
t Apply positive and negative EVM uncertainty limits  to displayed RMS EVM.

Example: mobile station, 20 to 30’ C

Displayed RMS EVM + 1.5% >true  RMS EVM 2 Displayed RMS EVM - 2.0%

$ Apply positive EVM uncertainty to miniium detected RMS EVM. Apply negative EVM uncertainty to average
RMS EVM.

Example: mobile station, average of ten measurements, 20 to 30’  C

Minimum  RMS EVM + 0.5% >true RMS EVM 2 Average RMS EVM - 1.0%

Note See “Interpreting the EVM Specifications” for an explanation of the EVM
accuracy tables.

Measurement Time (characteristic)

Initial setup and ilrst measurement 20 set
Repeat a single measurement 16 set
Continuous measurement undate  Interval 1.5 set

Frame trigger stability

Frame Trigger Stability (characteristic)

1 bit in 15 mIn after 1 hour warm-up
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HP 8591E NADC Spectrum Analyzers
The following specifications apply to HP 8591E spectrum analyzers with options 151 and 160:

Minimum Input Power
Minimum Input Power

-20 dBm

Carrier Frequency Error *

The carrier frequency error measurement calculates the average carrier frequency error from the nominal channel
frequency over a single timeslot.
Frequency Error Accuracy 1 f [20 Hz + (frequency reference accuracy x carrier frequency) ]

Frequency error accuracy with Option 004 high stability frequency reference is 9~152  Hz (based on 0.132 ppm
frequency reference accuracy, 1 GHz  carrier  frequency, 0 to 55’C, within one year of calibration). See the precision
frequency reference speciilcation  In the spectrum analyzer calibration guide.

* Standards: IS-55 3.1.1,“Frequency  Stability”; IS-56 3.1.1,“Frequency  Stability”; IS-137A  S.ll,“Frequency
Stability”; IS-138A  3.11, “Frequency Stability”; EIAffIA-628  3.1.1, “Frequency Stability”; EIAK’IA-620
3.1 .l, “Frequency Stability”.

I-Q Origin Offset*

I-Q origin  offset calculates the Axed offset of the in-phase and quadrature components of the digital modulation.

I-Q origin offset accuracy f0.5 dB for origin offset values greater than -40 dB

* Standards: IS-55 3.3.2 and IS-56 3.3.2 “Digital Modulation”; IS-137A  3.3.2, “Digital Modulation”; IS-138A  3.3.2,
“Digital Modulation”; EIA/TIA-628  3.3.2, “Digital Modulation”; EIATIA-620  3.3.2, “Digital Modulation”.
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The error vector magnitude (EVM) measurement calculates the RMS error vector magnitude from a tlmeslot. In a
base station, a full timeslot  measurement includes 162 symbols. In a mobile station, a full timeslot  measurement
includes 157 symbols. EVM is minimized  by removing amplitude droop, frequency erron  phase offset, and I-Q origin
offset before calculating EVM for a given timeslot.

Error Vector Magnltude Accuracy

Full timeslot  measurement without EVM calibration
correction

RMS EVM Floors
RMS Magnitude Error Floors
RMS Phase Error Floors

RMS EVM Repeatability, single measurement
RMS EVM Repeatability, average of 10

Average of first ten symbols of ten mobile station bursts,
without EVM correction.

20 to 300 c 0 to 550 c
1.7% 2.0%

< 0.5% < 0.5%
< 1.00 < 1.6O
f2.2% f3.5%
l 2.2% f3.5%

20 to 300 c 0 to 550 c

RMS EVM Floor
RMS EVM Repeatability, (a single average of ten symbols
In ten tlmeslots)

2.5% 3.5%
f2% f3%

Base station, RMS Magnitude Error = 1%)  RMS EVM = 6% (display readings) full timeslot  measurement without
EVM correction.

Measurement Condition EVM Uncertainty Range

20 to 3o” c 0 to 550 c
Single  measurementt + 0.75% to -3.0% + 0.75% to -6.4%
Average of ten measurements~ + 0.75% to -3.0% + 0.75% to -6.4%

Mobile  station, full tlmeslot measurement without EVM correction. RMS Magnitude Error = 4%, RMS EVM = 6%
(display readings).

Measurement Condition EVM Uncertainty Range

20 to 300 c 0 to 5s” c
Single  measurementt f 0.75% to -3.4% + 0.75% to -5.3%
Average of ten measurements$ + 0.75% to -3.4% + 0.75% to -5.3%

* Standards: IS-55 3.3.2 and IS-56 3.3.2 “Digital Modulation”; IS-137A  3.3.2, “Digital Modulation”; IS-138A  3.3.2,
“Digital Modulation”; EIA/TIA-628  3.3.2, “Digital Modulation”; EIA/TIA-620  3.3.2, “Digital Modulation”.
$ RMS EVM, RMS magnitude error, and RMS phase error cannot be accurately measured below the floor value.
t Apply positive and negative EVM uncertainty limits  to displayed RMS EVM.

Example: mobile station, 20 to 30” C

Displayed RMS EVM + 0.75% >true  RMS EVM 2 Displayed RMS EVM - 3.4%
Apply positive EVM uncertainty to minimum  detected RMS EVM. Apply negative EVM uncertainty to average

RMS EVM.

Example: mobile station, average of ten measurements, 20 to 30’ C

Minimum RMS EVM + 0.75% >true  RMS EVM >_ Average RMS EVM -3.4%

Note See “Interpreting the EVM Specifications” for an explanation of the EVM
accuracy tables.

Operating Reference g-21



The following characteristics apply to HP 8591E spectrum analyzers with options 151 and 160:

Corrected Error Vector Magnitude Accuracy (characteristic)

Corrected Error Vector Magnitude Accuracy

Full timeslot  measurement with EVM correction enabled
20 to 300 c 0 to 550 c

RMS EVM Floor* 0.5% 0.5%
RMS EVM Repeatability, single measurement f2.2% 53.5%

RMS EVM Repeatability, average of 10 f2.296 f3.5%

Full timeslot  measurement with EVM correction (base and mobile station).
Measurement Condition EVM Uncertainty Range

20 to 300 c 0 to 560 c
Single measurementt +2.2%  to -2.7% + 3.5% to -4.0%
Average of ten measurements~ +2.2%  to -2.7% + 3.5% to -4.0%

* RMS EVM cannot be accurately measured below the floor value.
t Apply positive and negative EVM uncertainty limits to displayed RMS EVM.

Example: mobile station, 20 to 30” C

Displayed RMS EVM + 2.2% Ztrue  RMS EVM 2 Displayed RMS EVM - 2.7%
$ Apply positive EVM uncertainty to minimum detected RMS EVM. Apply negative EVM uncertainty to average
RMS EVM.

Example: mobile station, average of ten measurements, 20 to 30” C

Miniium RMS EVM + 2.2% Itrue RMS EVM 2 Average RMS EVM - 2.7%

Note See “Interpreting the EVM Specifications” for an explanation of the EVM
accuracy tables.

Measurement Time (characteristic)

Full timeslot  measurement with frame synchronization

Initial setup and lkst  measurement
Repeat a single mode measurement
Continuous mode measurement update interval

20 set
16 set
1.5 set

Frame trigger stability

Frame Trigger Stability (characteristic)

1 bit in 15 min after 1 hour warm-up
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Interpreting the EVM Specifkations
Refer to Figure 9-4. Error vector magnitude, or EVM, is the magnitude of the vector difference
between the perfect baseband modulation (vector R) and the modulation vector actually sent
(vector D). The EVM depends on the difference between the magnitude (vector m) and phase
(angle 13) of the perfect vector and the actual measured vector.

pb742b

Figure 9-4. Vector Components of EVM

&MS EVM Floor
The EVM depends on two components, the phase error (0), and the magnitude error (m). The
accuracy of the RMS EVM measurement is defined by the accuracy with which the magnitude
and phase error can be measured in the HP 8590 E-Series spectrum analyzers.

The accuracy of the magnitude error measurement is limited by the spectrum analyzer
sampling resolution, and by the ripple of the filters in the signal processing path. In the HP
8590 E-Series spectrum analyzer, the total uncertainty in the magnitude error measurement is
less than 0.5%.

The accuracy of the phase error measurement is limited by the spectrum analyzer phase noise.
Phase noise adds jitter to the modulated carrier phase, producing uncertainty in the measured
phase error. For example, between 20” to 30° C, the phase noise of the HP 8593E, HP 8594E,
HP 8595E, and HP 8596E produce a maximum RMS phase error uncertainty of 0.8O.  On a
perfect NADC modulated source, the phase error uncertainty will produce a positive error in
the RMS EVM reading of up to + 1.4 %. Typically, the error in the RMS EVM reading will be
about + 1.0% from a typical RMS phase error uncertainty of 0.6”.
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The phase error uncertainty and the magnitude error uncertainty combine in an RMS
sum, yielding a maximum positive error in the RMS EVM reading of 1.5% between 20° to
30° C. Thus, a perfect NADC signal with 0% RMS EVM could be measured by a worst-case
spectrum analyzer as 1.5% RMS EVM. Sources with RMS EVM below 1.5% cannot be measured
accurately with the spectrum analyzer. The HP 8593E, HP 8594E, HP 8595E, and HP 8596E
spectrum analyzers have a 1.5% RMS EVM measurement floor between 20” to 30° C. This EVM
measurement floor is analogous to the noise floor in a signal amplitude measurement. The
RMS EVM floor is specified between 20” to 30” C (common room temperature), and over a
temperature range of O” to 55” C.

The dominant contributor to the RMS EVM floor is the phase error uncertainty due to phase
noise. The measured RMS EVM is the sum of the spectrum analyzer RMS EVM and the true
RMS EVM of the signal. The spectrum analyzer reading will usually be higher than the true
RMS EVM.

RMS EVM Repeatability
Variations due to filter ripple and phase noise between measurements produce variations in the
measurement results on a source with fixed RMS EVM. This variation of RMS EVM is defined
by the RMS EVM repeatability specification. Averaging reduces the variation of repeated
measurements.

RMS EVM Uncertainty ‘hbles
Typical RMS EVM uncertainty tables can be produced by combining values of RMS EVM Floor
and RMS EVM repeatability. The following uncertainty table was created for an HP 8593E, HP
8594E, HP 8595E, or HP 8596E spectrum analyzer testing a base station signal having low RMS
magnitude error and an RMS EVM of 6%. Power control in base station signals is usually good,
producing a low RMS magnitude error. This is because NADC base stations usually do not burst
amplitude modulate the carrier, but hold a fixed power level for a relatively long time.

HP 8593E, HP 8594E, EIP 8595E, and EIP 8596E RMS EVM Uncertainty

Error Vector Magnitude*

Base station, RMS Magnitude Error = 1% , RMS EVM = 6% (display readings), full timeslot  measurement without
EVM correction.

Measurement Condition EVM Uncertainty Range

20 to 3o” c 0 to 5s” c
Single measurement +0.75%  to -3.0% + 0.75% to -4.5%
Average of ten measurements +0.75%  to -2.0% + 0.75% to -3.0%

* Standards: IS-55 3.3.2 and IS-56 3.3.2 “Digital Modulation”; IS-137A  3.3.2, “Digital Modulation”; IS-133A  3.3.2,
“Digital  Modulation”; EIAPTIA-628  3.3.2, “Digital Modulation”; EIAPTIA-629  3.3.2, “Digital Modulation”.
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How to use the EVM uncertainty tables:
EVM uncertainty tables define the range of uncertainty of a spectrum analyzer RMS EVM
reading.

Example: A single RMS EVM measurement on a base station at room temperature on an
HP 8593E with a displayed reading of 7.0%.

The true RMS EVM of the source is in the range:

7.0% 0.75% = 7.75%
(Displayed RMS EVM ) + (Positive EVM) = (Maximum possible RMS EVM)

(Uncertainty)

to

7.0% -3.0% = 4.0%
(Displayed RMS EVM ) + (Negative EVM) = (Minimum possible RMS EVM)

(Uncertainty)

The range of possible RMS EVM from a single 7.0% reading is:

7.75% > true EVM > 4.0%

Narrow the range of uncertainty by taking an average of ten individual single measurements.

For an averaged measurements, apply the positive RMS EVM uncertainty range to the lowest
individual reading in the averaged set of measurements. This can be done since the measured
reading is greater than the true RMS EVM due to spectrum analyzer errors. The negative RMS
EVM uncertainty range must be applied to the average reading.

Example: An average of 10 measurements on a base station between 20° to 30” C using an
HP 8593E. Minimum RMS EVM of the set of 10 measurements was 6.8%. The average of ten
measurements was 7.2 %. The true RMS EVM of the source is in the range:

6.8% 0.75% = 7.55%
(Displayed minimum) + (Positive EVM) = (Maximum possible RMS EVM)

(RMS EVM) (Uncertainty)

to

7.2% -2.0% = 5.2%
(Displayed average) + (Negative EVM) = (Minimum possible RMS EVM)

(RMS EVM) (Uncertainty)

The range of possible RMS EVM from a minimum 6.8% reading is:

7.55% > true EVM > 5.2%

Note For averaged modulation accuracy measurements, the HP 85718B  personality
automatically calculates the RMS EVM uncertainty ranges from measured data
and spectrum analyzer specifications.
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How to derive positive and negative EVM uncertainties
The positive RMS EVM uncertainty limit is derived from the magnitude error due to the digital
FIR filter ripple in the signal processing path, and an internal spectrum analyzer correction for
the minimum RMS EVM floor. The FIR filter ripple and the minimum floor correction are not
affected by temperature or averaging. This causes the positive RMS EVM uncertainty to remain
constant at + 0.75 %.

The negative RMS EVM uncertainty limit is derived from the effect of the RMS EVM floor and
the RMS EVM repeatability. The RMS EVM floor specifies the maximum positive offset added by
the spectrum analyzer to the true RMS EVM of the source.

Example: A base station with an RMS EVM of 6 % , and an RMS magnitude error of 1% .

Measurement with an HP 8593E can have an average RMS EVM as high as 7.5% between 20” to
3 0 ”  c .

6 %
(RMS EVM of source) +

1 . 5 %
(RMS EVM Floor)

=

=
7 . 5 %

(averaged)

In addition, individual RMS EVM readings will vary as defined by the RMS EVM repeatability.
For example, an HP 85933 measuring a base station with 6% RMS EVM can have an average
RMS EVM reading of 7.5% f1.5%. Individual readings will be as low as 6.0% and as high as
9.0%. The spectrum analyzer adds a maximum 3.0% to the true RMS EVM of the base station.

9.0% 6 %
(highest analyzer reading) - (true RMS EVM)

=

=
3 . 0 %

(maximum RMS EVM
uncertainty)

For low RMS magnitude error signals, the total negative RMS EVM uncertainty equals the
sum of the RMS EVM floor and the RMS EVM repeatability. For example, negative RMS EVM
uncertainty between 20” to 30” C for an HP 85933 is 3.0%.

1 . 5 %
(RMS EVM Floor)

1 . 5 % =

+ (RMS EVM Repeatability) =
3 . 0 %

(minimum RMS EVM
uncertainty)

This example is shown graphically in Figure 9-5.
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Figure 9-5. R&is EVM Uncertainty Example

The examples so far have assumed an NADC signal with low magnitude error, where RMS
EVM is primarily from phase error. The worst case signals for measurement with the HP 8590
E-series spectrum analyzer are those signals having a low magnitude error component of RMS
EVM. This is because the spectrum analyzer phase error uncertainty is much greater than the
magnitude error uncertainty of the signal (see the discussion on RMS EVM floor). The RMS
EVM reading can be very accurate if a signal has significant magnitude error. NADC mobile
stations often have high magnitude errors due to the burst amplitude modulation of the carrier.

Error in the displayed RMS EVM is a function of the size of the RMS EVM magnitude error
compared to the RMS EVM phase error, for values above the RMS EVM floor. An RMS EVM
value with a large magnitude component has less error than an RMS EVM value with a small
magnitude component. This is because the spectrum analyzer measures RMS magnitude error
more accurately than RMS phase error.
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The family of curves in Figure 9-6 through Figure 9-9 show the error in the displayed RMS
EVM reading as a function of displayed RMS EVM for 1% steps in displayed RMS magnitude
error. Note that EVM error is positive. In other words, the EVM error always makes the
displayed EVM larger than the true signal EVM. This is an effective EVM floor.

Error an Displayed RMS EVM (20’ to 30’ C)

Figure 9-6. HP

Figure 9-7.
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Figure 9-8.
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To use these curves:

1. Find the displayed RMS EVM on the horizontal axis

2. Trace a vertical line to the intersection with the curve that represents the displayed RMS
magnitude error

3. Look across to the “Error in Displayed RMS EVM” axis to read the maximum positive offset
in the current displayed RMS EVM

The “Error in Displayed EVM” represents the effective RMS EVM floor for the current
displayed RMS EVM and displayed RMS magnitude error.

Example: A mobile station with an RMS EVM of 6%) and RMS magnitude error of 4%,
measured between 20” to 30” C.

Refer to Figure 9-10.  Obtain the “Error in Displayed RMS EVM” (or the effective RMS EVM
floor) from the curve.

I I
0 2 l 6 8 10 12 14

Displayed RMS EVM (%.)

Figure 9-10. HP 8593/4/5/63  Analyzers Effective EVM Floor

For this case, the “error in displayed RMS EVM” is l%, and is the effective RMS EVM floor
for this measurement. Compare this to the base station example used earlier, where RMS
magnitude error was 1% for an RMS EVM of 6%. The RMS EVM floor for the base station is
about 1.5%. The RMS EVM floor was improved by 0.5 % by understanding the measurement
strengths of the spectrum analyzer.

Note The “Effective EVM Floor” curves are based on specified spectrum analyzer
performance. Typical analyzers may have better accuracy. The effective RMS
EVM floor generated from the curves can be used to produce EVM uncertainty
tables.

Example: The following EVM uncertainty table is for the HP 8593E, HP 8594E, HP 8595E,
and HP 8596E spectrum analyzers. This represents a full timeslot  measurement without EVM
correction on a mobile station. The measured RMS magnitude error is 4% and the RMS EVM is
6 % .
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Mobile station, RMS Magnitude Error = 4%, RMS EVM = 6% (display remlings)fuU  timeslot measurement
without EVM correction.

Meaaurement Condition EVM Uncertainty Range

20to 300 c 0 to 6s~ c

Single measurement +0.75%  to -2.5% +0.75% to -3.8%

Average of ten measurements +0.75% to -1.5% + 0.75% to -2.3%

The previous example showed that the effective RMS EVM floor is 1% between 20’ and 30”
C. The positive EVM uncertainty remains fixed at 0.75%. The negative EVM uncertainty is
calculated using the effective RMS EVM floor and the RMS EVM repeatability.

For a single measurement, between 20° and 30” C:

= 2.5%
(Effective E:%M Floor from + (RMS EVM kz:atability) = (Negative EVM Uncertainty)

curves)

For an average of 10 measurements between 20° and 30’  C:

= 1.5%
(Effective E& Floor from + (RMS EVMOdzzatability) = (Negative EVM Uncertainty)

curves)

Single Measurement Example: Using the previous table, a mobile station is measured with an
HP 8593E spectrum analyzer between 20” and 30” C. The displayed spectrum analyzer reading
is 6.0 % RMS EVM. The displayed RMS magnitude error is 4% and averaging is not used. The
RMS EVM range is:

6.0% + .75% > true RMS EVM > 6.0% - 2.5%
6.75% > true RMS EVM > 3.5%

For averaged modulation accuracy measurements, the HP 85718B  personality automatically
calculates the RMS EVM uncertainty ranges from measured data and spectrum analyzer
specifications. Figure 9-l 1 shows a summary screen that appears automatically when averaging
is turned on.

m
MOOULhTN

STATISTICS for ,arplc of 1 bur,tlI hCCURhCY

Mean Std dcv Hax liin SINgLE
RNS E'JN (Z)I e.99
RIlS NRG ERR (%)I ::i 8.88 E 1:;
RN6 PHhSE ERR (0): 2.8 8.80 219 I

FULL
RNS EUR Uncertainty PtlRrn

Temp. Range 28-39 QCI 6.8 % > RMS E'JM 1 3.5 %
Temp. Range 8-66 oc: 6.8 % > RMS EVli > 2.1 % i BURST

d--m-n

W*en
Oerod
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FREQUENCY ERROR (Hz): 689.7
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Figure 9-l 1. Averaged Modulation Accuracy Summary Screen
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Default Limits for the Pass/Fail Message

Many of the NADC personality measurements display a pass/fail message if P&FkZL,$lN OPF
is set to ON. To determine if a measurement passed or failed, the NADC personality uses test
limits. able 9-4 lists default values for the test limits used by the NADC personality. If desired,
you can change these default limits with a computer or with an external keyboard. See
“Customizing the NADC Personality” in Chapter 5 for more information about how to change
the default limits.

‘&ble 9-4. Default Limits for the Pass/Fail Messages

Test Limit

Carrier power Maximum and minimum carrier power levels are set to 0 dBm  to
disable the pass/fail message

Carrier off power
Mean carrier off power - 60 dBm maximum
Peak carrier off power -40 dBm  maximum

3ccupied  bandwidth
Bandwidth 28 kHz  maximum
Frequency error 2 kHz maximum

4djacent  channel power For Modulation For Transient

Adjacent channel -26 dB maximum -26 dB maximum

First alternate channel -45 dB maximum -45 dB maximum
Second alternate channel -45 dB maximum -45 dB maximum
Second alternate channel absolute - 13 dBm  maximum - 13 dBm  maximum

‘Power  versus time
140~symbol  burst width* 5516 ps minimum, 5639 ns maximum

162~symbol  burst width* 6421 ps minimum, 6544 ~LS maximum
Attack time (rising)* 40 ps minimum, 123 ps maximum

Release time (falling)* 40 ps minimum, 123 /LS  maximum

Limit line masks Based on IS-55

Intermodulation spurious -60 dB maximum

Modulation  Accuracy
Carrier Frequency Error

Base 217 Hz maximum
Mobile 417 Hz maximum

Error Vector Magnitude
RMS EVM 12.5%
RMS EVM 10 symbol/IO TS 25%
EVM Magnitude Component 33%

EVM Phase Component 500
I-Q Origin Offset -20 dB

Amplitude Droop -0.01 dB/symbol

The pass or fail message is not displayed when these variables are set to 0.
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Recommended Spectrum Analyzer Options and Accessories for
the NADC Measurements Personality
Additional equipment and spectrum analyzer options are described here. These can be used
with the spectrum analyzer and with the NADC measurements personality.

Recommended and Required Spectrum Analyzer Options
The following is a description of the spectrum analyzer options that are required or
recommended for use with the NADC measurements personality.

Precision Frequency Reference (Option 004)
Option 004 provides increased absolute frequency-reference accuracy by using an ovenized
reference oscillator.

You need either an Option 004 installed in your spectrum analyzer or an external 10 MHz
precision frequency reference to use the NADC measurements personality.

Interface, HP-IB (Option 021)
Option 021 enables you to control your spectrum analyzer from a computer that uses an
Hewlett-Packard Interface Bus (HP-IB). (The HP-IB Interface Bus is also called IEEE-488.)
Such computers include HP 9000 Series 200 and Series 300, and HP Vectra PC. This option
also enables the spectrum analyzer to control a printer, plotter, or anot  her instrument with
an HP-IB interface. Option 021 includes a connector for an external keyboard, an HP-IB
connector, and the programming documentation.

Interface, M-232 (Option 023)
Option 023 enables you to control your spectrum analyzer from a computer that uses an
RS-232 interface bus. Such computers include the HP Vectra PC, the IBM PC, the AT, and
compatibles. This option also enables the spectrum analyzer to control a printer, plotter, or
another instrument with an RS-232 interface. Option 023 includes a connector for an external
keyboard, an RS-232 connector, and the programming documentation.

Impact Cover Assembly (Option 040)
The impact cover assembly snaps onto the front of your spectrum analyzer to protect the front
panel during travel and when the unit is not in use.

Soft Carrying Case (Option 042)
Option 042 is a soft carrying case with a pouch for accessories. Option 042 can be used to
provide additional protection during travel.
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Improved Amplitude Accuracy for NADC (Option 050)
Option 050 is an HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E with improved
amplitude accuracy specifications over the NADC frequency ranges. Refer to “Specifications for
Option 050 (Available for HP 8591E, HP 8593E, HP 8594E, HP 8595E, or HP 8596E Spectrum
Analyzer)” for information about the specifications for Option 050.

Improved amplitude accuracy is available for spectrum analyzers without Option 050. Contact
your HP sales and service office for more information about Option R50, the improved
amplitude accuracy upgrade for NADC.

Fast Time Domain Sweeps (Option 101)
Option 101 allows sweep times down to 20 ps in zero span. In fast sweep times (sweep times
less than 20 ms), time domain sweeps are digitized. All trace functions are available for these
fast zero-span sweeps.

Option 101 also adds the analog+ display mode and negative peak detection for an HP 8591E,
HP 8593E, HP 8594E, HP 8595E, HP 8596E, or HP 8591A with firmware dated 17.7.91 or
later. The analog+ display mode provides traditional analog display operation combined with
the advantages of digital display features like markers, screen titles, and hard copy output.
The negative peak detector capability is useful for video modulator balance adjustments and
intermodulation distortion measurements.

If you do not have Option 151 and 160 installed in your spectrum analyzer, you must have an
Option 101 installed to use the NADC measurements personality to test a mobile station. If
Options 151 and 160 are installed, Option 101 is not required for the NADC measurements
personality and should not be installed. See the descriptions for Option 151 and 160 in Chapter
1, “Getting Started.”

Time-Gated Spectrum Analysis (Option 105)
Option 105 allows you to select and measure the spectrum of signals that may overlap in the
frequency domain, but be separated in the time domain. By adjusting a time gate based on a
external trigger signal, you can significantly increase the diagnostic capability of your spectrum
analyzer for time-interleaved signals. You must have Option 105 installed in your spectrum
analyzer to perform power versus time or adjacent channel power measurements on a mobile
station. The Option 105 board assembly must have a number prefix of 3121K  or higher.

Digital Demodulator and Fast Time Domain Sweeps (Option 151)
Option 151 supplies the hardware required for both fast time domain sweeps and digital
demodulator measurements. Note that Option 151 provides a subset of Option 101 fast time
domain functions. Option 101 allows zero span sweeptimes as low as 20psec  with a step
resolution of 20 psec ( 20 psec,  40 psec,  60 psec,  etc.) Option 151 allows zero span sweep times
as short as 40 psec with a sequence of 40 psec,  80 psec,  160 psec,  320 psec,  and 160 psec step
size thereafter. All trace functions are available for these fast zero-span sweeps.

Since the sweep times offered by Option 151 are a subset of those offered by Option 101, the
analog+ display mode is not supported for Option 151.

Option 101 and Option 151 both support negative peak detection for an HP 8591E, HP 8593E,
HP 8594E, HP 8595E and HP 8596E. The negative peak detector capability is useful for
video modulator balance adjustments and intermodulation distortion measurements. Option
101 allows negative peak detection with sweeptimes as high as 200 msec. Option 151 allows
negative peak detection with sweeptimes as high as 800 msec.
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Option 151 with Option 160 allows digital modulator-based metric measurements for the HP
8590E-series  spectrum analyzers. You can measure error vector magnitude, carrier frequency
error, amplitude droop, and I-Q origin offset using the NADC measurements personality.
I-Q pattern diagrams, and demodulated bits are also available. All measurements can be
automatically synchronized to the desired timeslot  using the off-the-air frame trigger.

In addition, the off-the-air frame trigger is available on the spectrum analyzer rear panel.
This signal can be used as a trigger source for mobile station power versus time, and adjacent
channel power measurements. This eliminates the need for an external trigger signal.

You must have an Option 151 and 160 installed in your spectrum analyzer to use the HP 85718B
NADC measurements personality to make digital demodulator-based measurements.

NADC Digital Demodulator Firmware (Option 160)
Option 160 provides the digital signal processing (DSP) firmware ROMs necessary to perform
PDC, PHS, or NADC-TDMA digital demodulation-based measurements. It implements a
coherent downconversion, and calculates the minimum RMS error vector magnitude of a
timeslot. Carrier frequency error and I-Q origin offset are also extracted from sampled data.
Option 160 also includes DSP-assisted measurements for CDMA.

Option 151 with Option 160 and the HP 85718B  NADC-TDMA measurements personality
provide a complete NADC-TDMA transmitter RF measurement solution, including modulation
metrics.

Option 151 with Option 160 and the HP 85720C  PDC measurements personality provide a
complete PDC transmitter RF measurement solution, including modulation metrics.

Option 151 with Option 160 and the HP 85725B  CDMA measurements personality provide a
CDMA transmitter measurement solution with fast DSP-assisted measurements.

Option 151 with Option 160 and the NADC-TDMA Measurement Personality provide a complete
NADC transmitter RF measurement solution, including modulation metrics.

Option 160 is also available as a retrofit kit (Option R60) for spectrum analyzers that already
have Option 151 installed. For analyzers that do not have Option 151 installed, a retrofit kit
(Option R70) is available to provide both options 151 and 160.

Recommended Accessories
This section lists accessories recommended for use with the NADC measurements personality.

Scalar 60 Q Transmission/Reflection Test Set
The HP 85630A scalar transmission/reflection test set provides the capability to measure
the impedance and transmission characteristics of devices simultaneously. It is effective
over a frequency range of 300 kHz to 2.9 GHz and must be used with the HP 85714A scalar
measurements personality.
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RF Bridges
The HP 86205A 50 D RF bridge and HP 86207A 75 D RF bridge can be used to make reflection
measurements with the spectrum analyzer. These external directional bridges offer high
directivity and excellent port match. The HP 86205A operates over a frequency range of
300 kHz to 6 GHz. The HP 8620712  operates over a frequency range of 300 kHz to 3 GHz.

AC Power Source
The HP 85901A provides 200 watts of continuous power for field and mobile application. The
self-contained ac power source has outputs for either 115 V or 230 V and runs on its own
internal battery, an external battery, or on another 12 Vdc source. Typical operating time
exceeds 1 hour for 100 watt continuous use at room temperature.

AC Probe
The HP 85024A high frequency probe performs in-circuit measurements without adversely
loading the circuit under test. The probe has an input capacitance of 0.7 pF shunted by 1 M D
of resistance and operates over a frequency range of 300 kHz to 3 GHz. High probe sensitivity
and low distortion levels allow measurements to be made while taking advantage of the full
dynamic range of the spectrum analyzer.

Broadband Preamplifiers and Power Amplifiers
Preamplifiers and power amplifiers can be used with your spectrum analyzer to enhance
measurements of very low-level signals.

n The HP 10855A  preamplifier provides a minimum of 22 dB gain from 2 MHz to 1300 MHz.
n The HP 8449B  preamplifier provides a minimum of 30 dB gain from 1 GHz to 26.5 GHz.
n The HP 8447D  preamplifier provides a minimum of 25 dB gain from 100 kHz to 1.3 GHz.
n The HP 8447E power amplifier provides a minimum of 22 dB gain from 0.1 GHz to 1.3 GHz.
n The HP 87405A preamplifier provides a minimum of 22 dB gain from 10 MHz to 3 GHz.

Burst Carrier Trigger/RF Preamplifier
The HP 85902A Burst Carrier Trigger and RF Preamplifier unit samples a burst TDMA or TDD
RF carrier signal and provides a TTL output trigger to synchronize a spectrum analyzer. This
triggering function is especially useful when performing time-dependent measurements such as
power versus time and adjacent channel power gated measurements. Typical dynamic range is
60 dB without need for adjustment.

Separate from the triggering circuitry but included inside the HP 85902A is a 10 MHz to 2 GHz
preamplifier. It provides a typical 10 to 18 dB gain for added triggering sensitivity, if required.
DC power for the unit is supplied through the probe power connector located on the front
panel of the HP 8590-series  and 8560-series  spectrum analyzers. The HP 8560-series  spectrum
analyzers are also well suited to use the HP 85902A.
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Close Field Probes
The HP 11945A  close field probe set contains the HP 11940A  and HP 11941A  close-field probes.
These are small, hand-held, electromagnetic-field sensors that provide’repeatable, absolute,
magnetic-field measurements over a wide frequency range. The HP 11941A  operates from
9 kHz to 30 MHz. The HP 11940A  from 30 MHz to 1 GHz.  When attached to a source, the
probes generate a localized magnetic field for electromagnetic interference (EMI) susceptibility
testing. The HP 11945A  Option E51 also includes the HP 8447F Option H64 preamplifier and a
convenient carrying bag.

External Keyboard
Jbr use with HP 8590 Series @Son 021 or 023, Although there are many different IBM/AT
non-auto switching keyboard models available, the HP C1405A  Option ABA keyboard is
recommended. The external keyboard can be connected to the external keyboard connector on
the rear panel of the spectrum analyzer. Screen titles and remote programming commands can
be entered easily with the external keyboard.

Caution Do not use dc-coupled probes on an HP 8593E analyzer; they may cause
damage to the spectrum analyzer input circuit.

When using a dc-coupled probe with an HP 8594E, HP 8595E, or HP 8596E,
the spectrum analyzer must be set to ac coupling. To set, the analyzer to ac
coupling, press @GKKIK)  ~az~;+,,J  of, 8 I&&e ‘2 ‘&““Z$ CO&&: AG-:$k  so
that AC is underlined.

Memory Cards
Blank random access memory (RAM) cards are available for the storage and transfer of data
and programs. Several different sizes of cards are available for use with the memory card
reader. See ‘Pdble  9-5. The memory card reader is standard for the HP 8591E, HP 8593E,
HP 8594E, HP 8595E, and HP 8596E.

‘able 9-5. Memory Card Model Numbers

1 Model Number 1 Size of Memory Card 1

HP 85700A 32 kilobytes
HP 85702A 128 kilobytes
HP 85704A 256 kilobytes
HP 85705A 512 kilobvtes

Plotter
fir use with 0ption 021 or 023. The HP ColorPro  7440A graphics plotter adds a color plot
capability to the spectrum analyzer for permanent records of important measurements. The
eight-pen HP ColorPro  plotter produces color plots with 0.025 mm (0.001 inch) resolution on
either 8.5 by 11 inch paper or transparency film. The plotter can be ordered with HP-IB or
RS-232  interfaces to correspond to the interface option installed on the spectrum analyzer.
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Printer
RW use with an HP 8590 Series Option 021 or 023. The following printers can be ordered with
HP-IB or RS-232 interfaces to correspond to the interface option installed on your spectrum
analyzer. The display on the spectrum analyzer screen can be automatically copied to the
printer for a permanent record of the display.

Printer

HP C2614A  Portable DeskJet

HP C2114A  DeskJet 500C

HP 3630A PaintJet

Interface

Centronics

RS232
Centronics

HP-IB
RS232

HP 8590~Series  Option

Option 021 HP-IB and
HP 922035/K HP-IB to Centronics
adapter

Option 023
Option 021 and HP 922035/K

Option 021
Option 023

Transit Case
The transit case (HP part number 9211-5604) provides extra protection for your spectrum
analyzer for frequent travel situations. The HP transit case protects your instrument from
hostile environments, shock, vibration, moisture, and impact while providing a secure enclosure
for shipping.
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10
Programming Reference

This chapter contains complete information for the programming commands available to
operate the NADC measurements personality. The topics covered in this chapter are listed
below.

n A table containing a cross reference of the NADC measurements personality softkeys to the
corresponding programming command.

n A table containing a cross reference of the NADC measurements to the limit and parameter
variables.

w A table containing a cross reference of NADC measurements and the corresponding limit line
function names.

n The descriptions of all the NADC measurements personality’s programming commands.

This chapter contains reference information about the NADC programming commands. For
more information about programming the NADC personality, refer to Chapter 5. For more
information about programming the spectrum analyzer, see the programming documentation for
the spectrum analyzer.
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Functional Index
The following table lists each NADC measurements personality softkey and references the
corresponding remote command sequence that performs the same operation remotely.

‘Ihble  10-l.  Functional Index

NADC Softkey Corresponding Remote Command Sequence

w&c Atmma MODE 10 (See “To select the NADC analyzer mode
remotely” in Chapter 5 for more information.)

l&-m;  AlFAufmi MODE 11 (See “To select the E-TDMA analyzer mode
remotely” in Chapter 5 for more information.)

ConfIguration  Menu

mm am -cc

DEFAfRT CDXFIG -DEFAULT

~A~~
BARD : -STANDARD

EKT ATTEX -EXTATN

PERLOD  aoBf820iu8 -TRIGF

&fggt&& ~&p&p -DPF

TO‘l’L  FWR 9@L MDLT -TOTPM  and -TOTPWR

TxAxsti  8s Hs -MS

TXXG  Dal& -TRIGD

PUR TRIG  EXT OLD -TRIGM

TR1a POL KEG POS -TRIGP

TRIG SRC DD EXT -TRIGSRC

Physical Channel Menu

AUTO CHAWEEL -ACH

CEXTER  PXEQ Use the spectrum analyzer CF command. See the
programming documentation for the spectrum analyzer foi
more information about the CF command.

CHAR X CTR FXEQ CFX

CIiAXRRL  RBNBER -CH

TZRESLCtT  l#BNBER -TN

Power Menu

CARRER OFF PWR -COPWR  or -COS  and -COM

CJWIXRR  WWER -CPWR or -CPS and -CPM

MOXI%‘OX  TX CXAX -MCH or -MCS and -MCM

DCmIRD  BAWDMD'TB -0BW or -0BWS and -0BWM

FD#RR  S’l’lk -STEP  or SPS and SPM

Power versus Time Menu

Pw5TBTmsT -PBURST

P vs T FALLHG -PFALL

P~STFRAHE -PFRAME

F va T RISIIIG -PRISE
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‘Ihble 10-l.  Functional Index (continued)

NADC Softkey Corresponding Remote Canmand Sequence

Power versus Time Setup Menu

m d @lp&@ -lTACQ
**,iv6,  B4Eg:

-AVG

f3laiP& -PNS
_

f&g& ?@,;&&i -RNG
~~~,~~ f$S : -SYM

Aaacent  Channel Power Menu

A& or &@I .@I% Either -ACPMT and -ACP,  or -ACPMT,  -ACPS,  and -ACPI

MP ~‘C%BU@  or d@ 6;litI  ~&l&F@& Either -ACPMT and -ACP,  or -ACPMT,  -ACPS, and -ACPR
cuff’  gv&$&, -CHPWR or -CHPS  and -CHPM

Adacent  Channel Power Setup Menu

m AtTB fH um -FTACQ

PUXrnjsrieEk. -NP

System Menu

Bsnd -BAND

~u~~~~~ -CTUN  or -CTS and -CTM
_I,; /

m RX &+ or &E’l‘rbk:“n[  I$&#$) Either -MTX and -MBND,  or -MTX, -MBS,  and -MBM

Spurious Menu

fan: &&J&@$ JMDSPUR

Post-Measurement Menu
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‘Ihble  10-l.  Functional Index (continued)

NADC Softkey

2sThW

Corresponding Remote Command Sequence

Digital Demod Menu

-ddSTATUS

Digital Demod Modulation Accuracy Menu

tfCDULITw  ACWC1 -MODACC
;a *_
szm e&T -ddCONT

FULL  Fi%ltTTAL -ddPARTIAL
t &&‘: iQ’ ,-ST, -ddTENB

AaGE ur# urn* -ddAVG and -ddNAVG

Em CDRR us Drn -ddEVMCORR
( ,,#Jf&’  #gg&J #jjpgq# -ddSAVMEAS

Digital Demod Evm Cal Menu

c&E ali -CALEVM

P&WE ERROR -ddPHASERR

Digital Demod Graphs Menu
7

3t*@, ,Btlti*~ -ddCONSTLN  and -@GRAPH

8 PclJ;m CUESTL8, -ddCONSTLN and -1QGRAPH

S~~,,~ -ddCONT

smc MItAS  08 LET -ddSAVMEAS

Digital Demod Data Menu

MW Bxl%~ -DATABITS

SfR6M  cm -ddCONT

SAW2 MeAS  0s OFF -ddSAVMEAS

D&&al  Demod Conflrr Menu

CiwmEL  mTm?zR -CH

cHkllxm.m@ -CFX

TXFIESLOT ?RJRBER -TN

DEMOD  RESBU -ddRESBW

ERR Ima elf am -ddERRM

DD mm -ddTRIG

uF# SYrK  OBf cm -ddWSYNC

Tl3ESLm  SRCEI lb?4 -ddSRCH

FTm-alB&F -ddFTERRM
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Limit and Parameter Variables
The NADC measurements personality uses limit and parameter variables to perform the
measurement tests. A limit variable is used to determine if a measurement results failed or
passed (as displayed by the pass/fail message). A parameter variable is used to determine
the spectrum analyzer settings for a measurement. Table  10-2 lists all the limit variables
and parameter variables available for a NADC measurements personality command. For
more information about using limit variables, see “To  change the value of limit variables” in
Chapter 5. For more information about using parameter variables, see “To change the value of
parameter variables” in Chapter 5.

‘Ihble 10-2. Limit and Parameter Variables

Mea5urement Variable Description units Default
Name Value

General

-CMIN Miniium amplitude level for a signal to be dBm -20
detected as a carrier.

-DTC A time offset that is added to the internal gate 0s 2

Zanier  power

Zarrier  off power

kcupied bandwidth

-FCF

-VTM

-CPNS

-CPXL

-CPXU

-CONS

-CORL

-coxA

XOXP

-0BBWX

-0BFEX
-0BNS

-0BPCT

delay for time-gating.  -DTC compensates for
time delays caused by the spectrum analyzer
hardware.
Contains the frequency calibration factor for None 0
improving the dynamic range of the power
versus time measurements. If -FCF is a 0, it
indicates that the frequency self-calibration
routine needs to be performed. If -FCF is a
-1 or a 1, it indicates that the frequency
self-calibration routines were performed after
the personality was loaded into analyzer
memory.
Specifies the maximum difference between the dB 60
reference level and the video trigger position.

Power Measurements

Specifies the number of sweeps used for the None 4
carrier power measurement.
The lower limit for the mean carrier power dBm 0
level.
The upper limit for the mean carrier power dBm 0*
level.
Specifies the number of sweeps used for the None 2
carrier off power measurement.
Specifies  the reference level for the carrier off dBm -30
power measurement.
The maximum limit for the mean carrier off dBm -60*
power.
The maximum limit for the peak carrier off dBm -45
power
The maximum limit  for the occupied Hz 28000
bandwidth.
The maximum limit for the frequency error. Hz 2000
Specifies the number of sweeps used for the None 5
occupied bandwidth measurement.
Specifies the percent of the occupied Percent 99
bandwidth.

The pass or fail message is not displayed when these variables are set to 0.
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Table 10-2. Limit and Parameter Variables (continued)

Measurement Variable Description units Default
Name Value

Power versus Time Measurements

Power versus time burst -PBMP Sets how far from the mean carrier the burst dBc -20
width is measured.

-PBSXL The lower limit for the width of a burst with /Js 5516
140 symbols.

-PBSXU The upper limit for the width of a burst with iJs 5639.
140 symbols.

-PBXL The lower limit for the width of a burst with P 6421
162 symbols.

-PBXU The upper limit for the width of a burst with P 6544*
162 symbols.

Power  versus time falling -PFX The lower segment of the upper limit line for dBm -60
the falling edge of the burst.

-PRMPL Sets where on the falling edge of the trace the dBm -60
measurement for the release time should end.

-PRMPU Sets where on the falling edge of the trace the dBc -20
measurement for the release time should
begin (referenced to the mean carrier power).

-PRXL The lower limit for the release time for a PS 40
burst.

-PRXU The upper limit for the release time for a WJ 123.
burst.

Power  versus time rising -PAMPL Sets where on the rising edge of the trace the dB -60
measurement for the attack time should
begin.

-PAMPU Sets where on the rising edge of the trace the dBc -20
measurement for the attack time should end
(referenced to the mean carrier power).

-PAXL The lower limit for the attack time for a burst. ps 40
-PAXU The upper limit for the attack time for a burst. us 123”
-PRX The lower segment of the upper liiit line for dBm -60

the rising edge of the burst.
Adjacent Channel Power Measurements

Adjacent  channel power -ACPNS Specifies  the number of sweeps used for the None 1
adjacent channel power measurement.

-ACPXA The maximum limit for adjacent channel dB -26
power due to modulation.

-ACPXB The maximum limit for first alternate channel dB -45
power due to modulation.

-ACPXC The maximum limit for second alternate dB -45
channel power due to modulation.

-ACPXD The maximum limit for second alternate dBm -13
channel absolute power due to modulation.

-ACPXE The maximum limit for adjacent channel dB -26
power due to transients (total).

-ACPXF The maximum liiit for first alternate channel dB -45
power due to transients (total).

The pass or fail message is not displayed when these variables are set to 0.
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‘lhble 10-2. Limit and Parameter Variables (continued)

Measurement

Intermodulation

Modulation accuracy

Variable Description
NW

Adacent Channel Power Measurements

-ACPXG The maximum limit for second alternate
channel power due to transients (total).

-ACPXH The maximum limit for second alternate
channel absolute power due to transients
(total).

Intermodulation  Spurious Measurements

JMDX Intermodulation spurious limit

Digital Demodulator baaed Measurements

-EVMRMSXO  RMS EVM, 1 burst mode
-EVMRMSXT  RMS EVM, 10110  mode
-MERRX RMS magnitude  error
-PERRX RMS phase error
-EVMPKX Peak EVM
J.JOFSX I-Q origin offset
-CFERRXB Frequency error, base station
-CFERRXM Frequency error, mobile station
-DROOPX Amplitude droop

LJllitEl

dB

dBm

1 dB 1

Percent
Percent
Percent
Degrees
Percent

dB
Hz
Hz

dB/symbol

Default
Value

-45

-13

-60

12.5
25
33
50
33

-20
217
417

-0.01
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Descriptions of the Programming Commands
This section contains the descriptions of the NADC measurement personality’s programming
commands. The commands are listed alphabetically.

See the programming examples in Chapter 5 for more information about how to make a
measurement remotely, and how to extract the measurement results from a variable, array, or
trace.
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-ACH
Auto Channel

Syntax

- A C H

The -ACH command automatically tunes to the channel having the highest carrier power level.
-ACH is similar to ~~~~~~~~~  , but unlike MEQ Cafe -ACH does not repeat the last
measurement.

Example
OUTPUT 718;"-ACH;"

Measurement State: Whenever -ACH is executed, it returns a value when the auto channel
function is completed.

Measurement State Results

I IValue Description I

1 The command was successfully completed.

2 The command was aborted. -ACH is aborted if a carrier could not be found. (lb be considered
a carrier, the amplitude level of the signal must be greater than -CMIN.)

See Also
“To select a channel with the auto channel command” in Chapter 5.
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-ACP Adjacent Channel Power

-ACP
Adjacent Channel Power

Syntax

Measures the adjacent channel power of the transmitter. Depending on the setting
of the transmission source (-MS) and -ACPMT, -ACP is equivalent to J&P, ACP @I%:,
,&f$f4  Qm &&&, or ~~~~~~~~.

Example
OUTPUT 718;"MOV ,ACPMT,I;" Selects a nmmal, multichannel sweep.
OUTPUT 718;",ACP;" &forms the adjacent  channel power measurem.mt.

Executing -ACP does the following:

1. Performs the adjacent channel power measurement. How the adjacent  channel power
measurement is performed depends on the settings of -MS, -CC, and -ACPMT. See
Table 10-4 for more information.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and a
trace.

The following table describes how the settings of -CC, -MS and -ACPMT change how -ACP
measures the adjacent channel power.
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-ACP Adjacent Channel Power

‘lhble 10-4. Settings for the -ACP Measurement

-CC Setting -MS Setting

Not applicable 0 (base station)
-ACPMT Setting Result

1 (multichannel -ACP performs the adjacent  channel power
sweep) measurement without time-gating, with one

measurement sweep. Equivalent softkey  is
Am.

Not applicable 0 (base station) 2 (single channel per -ACP  performs the adjacent channel power
sweep) measurement without time-gating, with one

channel per measurement sweep. Equivalent
softkey is JIt% &S@‘S .

0 (burst) 1 (mobile station) 1 (multichannel
sweep)

-ACP performs the adjacent channel power
measurement, with time-gating and one
measurement sweep. Equivalent softkey  is,,<
MP rnw.

0 (burst) 1 (mobile station) 2 (single channel per -ACP  performs the adjacent channel power
sweep) measurement, with time-gating and one

channel per measurement sweep. Equivalent
softkey  is A@ &‘8 CH/sv1”.

1 (continuous carrier) 1 (mobile station) 1 (multichannel -ACP  performs the adjacent channel power
sweep) measurement without time-gating, with one

measurement sweep. Equivalent softkey  is
AW.

1 (continuous carrier) 1 (mobile station) 2 (single channel per -ACP  performs the adjacent channel power
sweep) measurement without time-gating, with one

channel per measurement sweep. Equivalent
softkey  is MS a/EIW.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value

1

2r3

4

5

Description

The measurement was successfully completed.

The carrier power was too low.

The carrier power was too high.

The carrier was not a burst carrier. (If XC is set to burst, the carrier must be a burst carrier.)

The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

The following are possible only if -FTACQ  is set to 1.

6 Digital demodulator hardware not present or not correct (151) option.

7 Digital demodulator Armware  not correct (160) option.

8 Digital demodulator flrmware  revision date too old.

10 Frame trigger acquisition failed (see Chapter 6).

Measurement Results: The results of the -ACP command are stored in traces and variables as
described in the following two tables.

1 O-1 2 Programming Reference



-ACP Adjacent Channel Power

Variable or Trace

TRA

TRB (for mobile
station testing only)

..NUMF

Measurement Results

Description

TRA contains the swept RF modulation spectrum (without the
transients) that was used to calculate adjacent channel power. TRA
contains 1 through -NP data points for a mobile station test, 401
points for a base station test.
Contains the swept RF full spectrum that was used to measure
adjacent channel power. TRB contains 1 through -NP data points.

Indicates if the adjacent channel power was within the measurement
limits. The measurement limits are determined by -ACPXA  through
-ACPXH. See lbble IO-2 for more information about the measurement
limits.
n If -NUMF  is 0, the numeric results were within the limits.
n If -NUMF  is 2, the numeric results were greater than the

measurement limits.

units
Determined by the
trace data format
(TDF) command.

Determined by the
trace data format
(TDF) command.
None

Unlike the other measurement commands, -ACP uses arrays to store measurement results. (See
the following table for a list of the arrays and the measurement results that are stored in each
array.) Each array contains seven elements, and each element is used to store the measurement
results for a specific channel. The seven elements corresponds to the following channels:

1 Lower adjacent
2 Upper adjacent
3 Lower first alternate
4 Upper first alternate
5 Lower second alternate
6 Upper second alternate
7 Carrier

For example, you would query the second element of -ACPT (“-ACPT[B]?;“) to determine the
transient power for the upper adjacent channel.

‘I&ble 10-5. Measurement Results (Array Information)

Array Name Description units

-ACPR The -ACPR array elements contain the ACP random (modulation) for base or dBm
mobile.

-ACPl The -ACPl array elements contain the ACP impulsive for mobile. dBm

-ACPT The -ACPT  array elements contain the ACP total (transient) for mobile. dBm

-ACPRC The -ACPRC array elements contain the ACP random (modulation) ratio for base dB
or mobile.

-ACPlC The -ACPl  array elements contain the ACP impulsive ratio for mobile. dB

-ACPTC The -ACPT  array elements contain the ACP total (transient) ratio for mobile. dB

Related Commands: -MS, -ACPMT,  -FTACQ,  and -CC.

Limit and Parameter Variables: -ACP uses -ACPXA through -ACPXH, and -ACPNS. See
‘lhble 10-2 for more information.

Alternate Commands: You can also use the -ACPS and -ACPM commands to measure adjacent
channel power.
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-ACP Adjacent Channel Power

See Also
“To measure the adjacent channel power of a base station” in Chapter 5 and “‘Ib measure the
adjacent channel power of a mobile station” in Chapter 5.
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-ACPM  Adjacent Channel Power Measurement

-ACPM
Adjacent Channel Power Measurement

Syntax

Performs the adjacent channel power measurement.

Example
OUTPUT 718;",ACPS;" Sets up the a@acent  channel power wwasuwmmt.
OUTPUT 718*"ST 4SC."
OUTPUT 718;"-ACPH;t~

Changes the sweep time to 4 seconds.
&forms the adjacent  channel power rmxsuremmt.

Before using -ACPM,  you need to use the -ACPS command to perform the setup for the
adjacent channel power measurement. The -ACPS and -ACPM commands are useful if you
want to change the spectrum analyzer settings before making an adjacent channel power
measurement. The combination of the -ACPS and -ACPM commands is equivalent to either
4%) &CT,  CI$&kP,  kCIJ @$‘D  , or PCP @‘II CH/NP  (see Table  10-4  for more information).

See the description for -ACP for information about the measurement state and measurement
results from an adjacent channel measurement.

Programming Reference 1 O-1 5



-ACPMT
Adjacent Channel Power Measurement Type

Syntax

o n e
/ sweep \

r
one  s w e e p

per channel
1 \

2

J

Allows you to specify how the adjacent channel power measurement is performed. If -ACPMT
is set to a “ 1, ” the measurement will be performed using one, multichannel sweep. If -ACPMT
is set to a “2,” the measurement will be performed by measuring one channel at a time. The
default for -ACPMT is 1.

Example
OUTPUT 718;"MOV -ACPMT,2;" Spec@es  a multi-channel sweep for the adjacent  channel

measurement.
OUTPUT 718;"-ACP;" Performs the a&‘acent  channel measurement.

Related Commands: -ACPMT is used by -ACP and -ACPM (the adjacent channel measurement
commands).

Query Example
OUTPUT 718;"-ACPMT?;"

The query response will be the current value of -ACPMT.

See Also
“To measure the adjacent channel power of a base station” in Chapter 5 and “To measure the
adjacent channel power of a mobile station” in Chapter 5.
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-ACPS Adjacent Channel Power Setup

-ACPS
Adjacent Channel Power Setup

Syntax

-ACPS

Performs the setup for the adjacent channel power measurement.

Example
OUTPUT 7 18 ; ” ,ACPS ; ” Sets up the adjacent  channel power mmsurem,enL
OUTPUT 7 18 * “ST 4SC * ”
OUTPUT 718 ; ",ACPM; "

Changes the sweep time to 4 seconds.
I@forrn.s  the aoJjacend  channel power nzeasur~.

After using -ACPS, you need to use the -ACPM command to perform the adjacent channel
power measurement. The -ACPS and -ACPM commands are useful if you want to change
the spectrum analyzer settings before making an adjacent  channel power measurement. The
combination of the -ACPS and -ACPM commands is equivalent either &P, J&P.,

i&m, ,if@ , or 2@& @$#j  e (see Table  10-4  for more information).

Related Commands: -ACPS must be executed before -ACPM.
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-ARL
Automatic Reference Level

Syntax

Selects whether the personality automatically changes the reference level.

If -ARL is set to 0, the automatic reference level adjustment is turned off. If -ARL is set to 1,
the automatic reference level adjustment is turned on. The default value for -ARL is 1.

Example
OUTPUT 718;"MOV -ARL,O;" Turns ofl the automatic reference level a@dment.

For most measurements, the personality automatically adjusts the reference level so that the
signal is placed near the top graticule on the spectrum analyzer display. (The signal is placed
near the top graticule for optimum amplitude accuracy and dynamic range.) By setting -ARL
to 0, you can adjust the reference level, instead of allowing the personality to adjust the
reference level automatically. Setting -ARL to 0 reduces the test time for a measurement. For
example, you could use -ARL to reduce the test time of a measurement as follows:

1. Set -ARL to 1.

2. Perform the carrier power measurement. You need to perform the carrier power
measurement because the carrier power measurement adjusts the reference level for the
given transmitter setting.

3. Set -ARL to 0.

4. Perform the other measurements for a given transmitter setting. (If you change the
transmitter setting, you must repeat steps 1 through 3 again.)

Query Example
OUTPUT 718;",ARL?;"

The query response will be the current value of -ARL.

10.18 Programming Reference



-AVG Average or Peaks for Power vs Time

-AVG
Average or Peaks for Power vs Time

Syntax

-AVG

. . ..._..’
average

/ \

Selects how the trace data for a power versus time measurement is taken: as a trace that
contains an average of the trace data, or as a trace for minimum trace peaks and a trace for
the maximum trace peaks. The-AVG command is equivalent to l%WllRE  +V@,m .

If -AVG is set to 0, it is set to measure both the minimum and maximum peaks of the bursts. If
-AVG is set to 1, it is set to measure the average of the bursts. The default value for -AVG is 1.

Example
OUTPUT 718;"MOV -AVG,O;" Sets -AVG to masure the minimum and maximum peaks of

the burst.

You should set -AVG prior to executing -PBURST,  -PFRAME,  -PRISE, or -PFALL. If you set
-AVG to 1, then the averaged trace results will be placed in trace A. If you set -AVG to 0, the
maximum trace peaks will be placed in trace B, and the minimum trace peaks will be placed in
trace C. Because -PNS determines the number of sweeps, the value of -PNS must be greater
than 1 to obtain averaged trace results.

Query Example
OUTPUT 718;",AVG?;"

The query response will be the current value of -AVG.
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-BAND
Select Band

Syntax

FULLBAND FIJLLBAND

8 0 0  M H z
CELLULAR

pb769b

1900 MHz
PCS

/ \

0

. . . .,,’ rEAND A7

r BAND D7

2

r BAND E-,

r BAND C-,

Allows you to specify the band to be monitored or to be used for the combiner tuning
measurement. If the svstem is in IS-54  800 MHz or IS-136  800 MHz mode. -BAND allows
choices of MTL;tBR$fi:,  “B&?#I&  k ’ * * A , B&r A’ , BA,l& B , or B@$$ B’ ‘. If the system is
in IS-136  1960 MHz mode, -BAND allows choices of FIYL&B&NO  , B@?$~k,  l%I@I% B , BA!@ c,
BAI#B D , BANI?’ l&or BAlD F”. BAND  B f .

The frequency range selected by -BAND depends on two things:

n Whether -MS is set to a base station or a mobile station

l Whether -STANDARD is set to IS-54 800 MHz, IS-136  800 MHz, or IS-136  1900 MHz mode.

Example
OUTPUT 718;"MOV -BAND,O;" Sets the mmaitor band to fullband.
OUTPUT 718;",MBND;" Sets up the spectrum anulgzer to monitor the NADC band.

Related Commands: -MTX, -MS, -MBND,  -CTUN and STANDARD. -DEFAULT sets -BAND to

Query Example
OUTPUT 718;"-BAND?;"

The query response will be the current value of -BAND.
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-CALEVM  Calibrate EVM

-CALEVM
Calibrate EVM

Syntax

Performs a 20 average modulation accuracy measurement , calculates the phase correction
value, and displays the results of the EVM cahbration  on screen. -CALEVM is equivalent to
UL lm#.

Example
OUTPUT 718;",CALEVM;" &qfor.ws  EVM calibration.

Executing -CALEVM does the following:

1. Performs a 20 average modulation accuracy measurement and calculates the phase
correction value.

2. Returns the measurement state. The measurement state indicates if the measurement was
complete or aborted.

3. If the measurement was successfully completed, the measurement result is placed in a
variable and -ddEVMCORR is set to 1. Both the value of the variable and the value of
-ddEVMCORR retain their values through analyzer power cycles.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Note -CALEVM assumes a precision, low EVM calibration source is connected to
the spectrum analyzer. It also assumes the RMS phase error of the precision
source has been entered using the -ddPHASERR  command and the digital
demodulator configuration is correct for the calibration source signal. See
Chapter 2 “lb calibrate and correct for spectrum analyzer EVM inaccuracies
due to uncertainty in the phase error measurement.”

Programming Reference lo-21



-CALEVM  Calibrate EVM

Measurement State Results

Value Description

1 The measurement was successfully completed.
2 The carrier power was too low.
3 The carrier power was too high.
4 The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)
5 The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must be a

non-burst carrier.)
6 Digital demodulator hardware not present or not correct (151) option.
7 Digital demodulator firmware not correct (160) option.
8 Digital demodulator flrmware  revision date too old.
10 Frame trigger acquisition failed.
11 Time record invalid.
12  Frame trigger re-position failed.
13  Sync word errors present. *
14  Results may not be accurate: origin offset too high. *
15  Ref level auto set failed, over range.
16 Ref level auto set failed, under range.
17  Sync word errors.
18  Clock signal too low, data may have to be randomized.
19 Results may not be accurate: pass 1 and 2 bit compare error,*
23 EVM calibration failure, EVM CORR not enabled.
25 Results may not be accurate: frequency error >l kHz.*
26 Results may not be accurate: EVM exceeds system limit.*
27 Results may not be accurate: droop exceeds correction limit. *
30 Measurement failed, unspecified failure.

I Measurement data present, all others abort the measurement and do not store measurement data.

Measurement Results: The result of the -CALEVM command is stored in the following table.

Variable

-ddPCVC

Measurement Results

Description

A variable that contains the calculated phase correction value.

units

degrees

If the calculated phase correction value (measured mean RMS phase error - entered calibration
source RMS phase error) yields a negative number, -ddPCVC  is fixed at 0 and the EVM
calibration fails with a measurement state result of 23.

Related Commands: -ddEVMCORR, -ddPHASERR
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-CC Continuous Carrier or Burst Carrier

xc
Continuous Carrier or Burst Carrier

Syntax

xcc

Allows you to specify if the carrier to be measured is continuous or burst. The -CC command is

If -CC is set to 0, the personality is set to measure a burst carrier. If -CC is set to 1, the
personality is set to measure a continuous carrier. -CC is set automatically by the -MS
command. When -MS is set to (base station) -CC is set to 1 (continuous). When -MS is set to 1
(mobile station) -CC is set to 0 (burst).

Example
OUTPUT 718;"MOV ,CC,O;" Sets -CCfor a burst carrim

Related Commands: -MS, -DEFAULT sets -CC to 1 if -MS is set to 0, -CC to 0 if -ms is set to
11

Query Example
OUTPUT 718;",CC?;"

The query response will be the current value of -CC.
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-CFX
Center Frequency for Channel X

Syntax

center
f r e q u e n c y

,

Allows you to enter the frequency of the channel that you want to measure. The -CFX
variable is equivalent to CR&@  L, CTR FlteQ .

-CFX can accept a real number. The measurement unit for -CFX is Hz. The default value for
-CFX is 300 MHz.

Example 1
OUTPUT 718;"MOV -CFX,840E6;" Sets the channel number to channel X and the center

frequency  of the spectrum analgzer to 840 MHz.

Example 2
OUTPUT 718;"MOV -CFX,,CFX;" Sets the channel number to channel X and the center

frequency of the spectrum analyzer to the value for -CFX
that was previously  entered.

Related Commands: -DEFAULT sets -CFX to 300 MHz.

Query Example
OUTPUT 718;"-CFX?;"

The query response will be the current frequency for channel X.
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-CEI Channel Number

-CH
Channel Number

Syntax

channe I

xch

Allows you to enter the channel number for the RF channel you want to measure. The -CH
command is equivalent to

-CH can accept an integer from 1 to 1023. The default for -CH is 1.

Example
OUTPUT 718;"MOV ,CH,2;" Sets the channel number to 2.

Related Commands: -DEFAULT sets -CH to 1.

Query Example
OUTPUT 718;",CH?;"

The query response will be a the current channel number.
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-CHPM
Channel Power Measurement

Syntax

AHPM

Performs the channel power measurement.

Example
OUTPUT 718;",CHPS;" Sets up the channel power measurement.
OUTPUT 718;"RB 10KHZ;" Changes the resolution bandwidth to 10 kHz.
OUTPUT 718;",CHPM;" Performs the channel power rneasuremmat.

Before using -CHPM, you need to use the -CHPS  commands to perform the setup for the
channel power measurement. The -CHPS  and -CHPM commands are useful if you want to
change the spectrum analyzer settings before making a channel power measurement. The
combination of the -CHPS  and -CHPM commands is equivalent to the -CHPWR command and
4x.m l%mm.

See the description for -CHPWR for information about the measurement state and
measurement results from a channel power measurement.

Related Commands: -CH determines the channel that is measured.
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XHPWR
Channel Power

Syntax

xchpwr

Measures the channel power. The -CHPWR command is equivalent to CR& la

Example
OUTPUT 718;",CHPWR;" Performs the channel power measurement.

Executing -CHPWR does the following:

1. Performs the channel power measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and in a
trace.

Measurement State: A “ 1" is returned to the external controller to indicate when the
measurement is finished.

Measurement Results: The results of the channel power measurement are placed in the
variables and trace shown in the following table.

Measurement Results

Variable or Trace Description units

-CHPA A variable that contains the channel power amplitude. dBm
TRA TRA is trace A. Trace A contains the power waveform that was used Determined by the

to test for channel power. If -MS is set to base station, TRA contains trace data format
401 trace elements. If -MS is set to mobile station, TRA contains 1 (TDF) command
through -NP data points.

Alternate Commands: The -CHPS  and -CHPM commands can be used instead of -CHPWR
if you want to change the spectrum analyzer settings before making a channel power
measurement.

Related Commands: -CH determines the channel that is measured.

See Also
“To measure the channel power” in Chapter 5.
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-COM Carrier Off Power Measurement

XOM
Carrier Off Power Measurement

Syntax

,COM

Performs the carrier off power measurement.

Example
OUTPUT 718; “,COS; ” Sets up the carrier off power measurement.
OUTPUT 718;“RB  IOKHZ;” Changes the resolution bandwidth to 10 ?cHz.
OUTPUT  718;“,COM;” Reforms  the carrier oflpower  measurement.

Before using -COM, you need to use the -COS command to perform the setup for the
carrier off power measurement. The -COS and _COM commands are useful if you want to
change the spectrum analyzer settings before making a carrier off power measurement. The
combination of the -COS and -COM commands is equivalent to the -COPWR command and

See the description for -COPWR for information about the measurement state and
measurement results from a carrier off power measurement.
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-COPWR
Carrier Off Power

Syntax

-coFwR

Measures the transmitter carrier off power. The -COPWR command is equivalent to
&%l%lER  0jBJ  PWR.

Example
OUTPUT 718;",COPWR;" Performs the carrier  of power rneasuremmt.

Executing -COPWR does the following:

1. Performs the carrier off power measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and in a
trace.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value Descrbtion

The measurement was successfully completed.

The carrier power was too low.

The carrier power was too high.

The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)

The carrier was not a continuous carrier. (If XC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

Measurement Results: The results of the carrier off measurement are placed in the variables
and trace shown in the following table.
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-COPWR Carrier Off Power

Measurement Results

Variable or Trace Description units

-NUMF Indicates if the carrier off power was within the measurement limits. None
The measurement limits  are determined by -COXA  and -COXI?  See
‘Bible  10-2 for more information about measurement limits.
. If -NUMF  is 0, the numeric results were within the liiits.
. If -NUMF  is 2, a numeric result was greater than the upper

measurement limit.
-COA A variable that contains the mean carrier off power. dBm

-COP A variable that contains the peak carrier off power. dBm

TRA TRA is trace A. Trace A contains the power waveform that was used Determined by the
to test for carrier off power. trace data format

(TDF) command

Limit and Parameter Variables: -COPWR uses COXA, -COXP, -CORL,  and -CONS. See
‘lhble  10-2 for more information.

Alternate Commands: The -COS and -COM commands can be used instead of -COPWR if you
want to change the spectrum analyzer settings before making a carrier off power measurement.

See Also
“To measure the carrier off power” in Chapter 5.

Programming Reference 10.31



xos
Carrier Off Power Setup

Syntax

Performs the setup for the transmitter carrier off power measurement.

Example
OUTPUT 718; “,COS;” Sets up the carrier oflpower measurement.
OUTPUT 718; “RR 10KHZ; ” Changes the resolution bandwidth to 10 kHz.
OUTPUT 718; “-COM; ” l?yform.s  the carrier oflpower  mmsumnent.

The -COS and -COM commands can be used if you want to change the spectrum analyzer
settings before making a carrier off power measurement. The combination of the -COS and
-COM commands is equivalent to the -COPWR command and CkRRIRR,  O@‘P& .
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-CPM Carrier Power Measurement

-CPM
Carrier Power Measurement

Syntax

Performs the carrier power measurement.

Example
OUTPUT 718; “,CPS; ” Sets up the carrier power measurement.
OUTPUT 718 ; “FLB  1OKHZ ; ” Changes the resolution bandwidth to 10 kHz.
OUTPUT 718; “-CPM;” Performs the carrier power    measurement.

Before using -CPM, you need to use the -CPS command to perform the setup for the carrier
power measurement. The -CPS and -CPM commands are useful if you want to change the
spectrum analyzer settings before making a carrier power measurement. The combination of
the -CPS and -CPM commands is equivalent to the -CPWR command and C~~~~,  IJ&@l.

See the description for -CPWR for information about the measurement state and measurement
results from a carrier power measurement.
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XPS
Carrier Power Setup

Syntax

-CPS

Performs the setup for the carrier power measurement.

Example
OUTPUT 7 18 ; “-CPS ; ” Sets up the carrier power wummrement.
OUTPUT 718 ; “RB 1OOKHZ ; ” Changes the resolution bandwidth to 100 kHz.
OUTPUT 718; “-CPM;” Perforwts  the carrier power measurement.

After using -CPS,  you need to use the -CPM command to perform the carrier power
measurement. The -CPS and -CPM commands are useful if you want to change the spectrum
analyzer settings before making a carrier power measurement. The combination of the -CPS
and -CPM commands is equivalent to the -CPWR command and C&RTER  PNER .
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-CPWR Carrier Power

XPWR
Carrier Power

Syntax

Measures the transmitter carrier power. The -CPWR command is equivalent to~~~~,,‘~~  .

Example
OUTPUT 718;",CPWR;"

Executing -CPWR does the following:

1. Performs the carrier power measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and a
trace.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Value

1

2r3

4

5

Measurement State Results

Description

The measurement was successfully completed.

The carrier power was too low.

The carrier power was too high.

The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)

The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must
be a nonburst  carrier.)
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-CPWR Carrier Power

Measurement Results: The results of the -CPWR are stored in the variables and trace shown
in the following table.

Variable or Trace

-NUMF

CPA
-CPW
I’RA

Measurement Results

Description

Indicates if the carrier power was within the measurement limits. The
measurement limits are determined by -CPXU and -CPXL. See
‘lbble  10-2 for more information about measurement limits.
n If -NUMF  is 0, the numeric result was within the limits.
n If -NUMF  is 1, the numeric result was less than the lower limit

(CPXL).
n If -NUMF  is 2, the numeric result was greater than the upper limit

(-CPXU).
A variable that contains the mean carrier power amplitude.
A variable that contains the mean carrier power in watts.
TRA is trace A. Trace A contains the power waveform that was used
to test for carrier power.

units
None

dBm
W
Determined by the
trace data format
(TDF) command

Limit and Parameter Variables: -CPWR uses -CPNS,  -CPXL, and CPXU. See Table 10-2 for
more information.

Alternate Commands: If you want to change the spectrum analyzer settings before making a
carrier power measurement, use -CPS and -CPM instead of the -CPWR command.

See Also
“To measure the carrier power” in Chapter 5.
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-CTM Combiner Tuning Measurement

-CTM
Combiner Tuning Measurement

Syntax

xctm

Performs the combiner tuning measurement.

Example
OUTPUT 718;",CTS;" Sets up the combiner  tuning maxsurem.ent.
OUTPUT 718;"REI IOKHZ;" Changes the resolution bandwidth to 10 kHx.
OUTPUT 718;",CTM;" Rqfornzs the combiner tuning mazsurement.

Before using -CTM, you need to use the -CTS command to perform the setup for the carrier
power measurement. The -CTS and -CTM commands are useful if you want to change the
spectrum analyzer settings before making a combiner tuning measurement. The combination of
the -CTS and -CTM  commands is equivalent to the -CTUN command and

See the description for -CTUN for information about the measurement state and measurement
results from a combiner tuning measurement.
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-ClXJN Combiner Tuning

-CTUN
Combiner Tuning

Syntax

Places a marker line at the signal peak with the maximum amplitude and another marker
line at the signal peak with the minimum amplitude. The -CTUN command is equivalent to

Example
OUTPUT 718;"MOV ,BAND,2;" Selects  band A.
OUTPUT 718;",CTUN;" Activates the combiner tuning memrW.

-CTUN allows you to view the output power from several transmitters so that you can adjust
the output power from each transmitter. You can select the band or bands that you want by
using -BAND.

Executing -CTUN does the following:

1. Performs the combiner tuning measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in traces.

Measurement State: A “1” is returned to the external controller to indicate when the
measurement is finished.

Measurement Results: The results of the combiner tuning measurement are placed in the
traces shown in the following table.

Measurement Results

Variable or Trace Description

TRA TRA is trace A. Trace A contains the swept RF spectrum.

TRB TRB is trace B. Trace B acts as a marker line, and it is placed at the
signal peak with the maximum amplitude.

TRC TRC is trace C. Trace C acts as a marker line, and it is placed at the
signal peak with the minimum amplitude.

I

Units

Determined by the
trace data format
(TDF) command
Determined by the
trace data format
(TDF) command
Determined by the
trace data format

~ (TDF) command

Alternate Commands: The -CTS and -CTM commands can be used instead of -CTUN if you
want to change the spectrum analyzer settings before making a combiner tuning measurement.

Related Commands: Use -BAND to select the band.
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-DATABITS
Demodulated Data Bits

Syntax

Demodulates a single timeslot  (or burst) of the transmitter. The -DATABITS command is
equivalent to I%% WI%.

Example
OUTPUT 718;",DATABITS;" Performs the data bits masuremmt.

Executing -DATABITS does the following:

1. Performs the demodulated data bits measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in an array.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.
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-DATABITS Demodulated Data Bits

Measurement State Results

Value Description

1 The measurement was successfully completed.
2 The carrier power was too low.
3 The carrier power was too high.
4 The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)
5 The carrier was not a continuous carrier. (If -CC is set to continuous carrier,  the carrier must be a

non-burst carrier.)
6 Digital  demodulator hardware not present or not correct (151) option.
7 Digital demodulator firmware not correct (160) option.
8 Digital demodulator firmware revision date too old.
10 Frame trigger acquisition failed.
11 Time  record invalid.
12 Frame trigger re-position failed.
13 Sync word errors present. *
14 Results may not be accurate: origin  offset too high.  *
15 Ref level auto set failed, over range.
16 Ref level auto set failed, under range.
17 Sync word errors.
18 Clock signal too low, data may have to be randomized.
19 Results may not be accurate: pass 1 and 2 bit compare error.*
21 Results may not be accurate, phase corr.  too high.
22 Results may not be accurate, EVM con too high.
25 Results may not be accurate: frequency error >l kHz.*
26 Results maynot  be accurate: EVM exceeds system limit.*
27 Results may not be accurate: droop exceeds correction limit.*
30 Measurement failed, unspeclfled  failure.

Measurement data present, all others abort the measurement and do not store measurement data.

Measurement Results: The results of the -DATABITS command are stored in an array of 324
elements.

Measurement Results

Array Name Description units

-BITS The -BITS array elements contain the demodulated data bits. None

Related Commands: Use -ddNOPRT to specify if the data bits are to be displayed on the
spectrum analyzer screen as part of the -DATABITS command.

See Also
‘7% measure the demodulated data bits” in Chapter 5.
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-ddAVG
Digital Demod Average Mode

Syntax

Allows you to specify averaging mode for the -MODACC command. The-ddAVG  command is
equivalent to JWEIWS 0% 4HI! .

If -ddAVG is set to 1, -MODACC will average the number of measurements specified by
-ddNAVG. If -ddAVG is set to 0, -MODACC will execute without averaging. The default value
of -ddAVG is 0.

Note that if -ddAVG is set to 1, -ddCONT  will automatically be set to 0 when -MODACC is
executed.

Example
OUTPUT 718;“MOV ,ddAVG,i;” Set for average mode.

Related Commands: -MODACC  and -ddNAVG.

Query Example
OUTPUT 718 ; “,ddAVG?  ; ”

The query response will be the current value of -ddAVG.

See Also
“To measure the modulation accuracy using averaging” in Chapter 5.
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-ddCONSTLN  Digital Demod 8 Point Constellation Mode

-ddCONSTLN
Digital Demod 8 Point Constellation Mode

Syntax

-ddCCNSTLN

l-9 p a t t e r n
/ \

0

8 point
co n s t e l l a t i o n
/ \

Allows you to specify which graph is displayed by the -1QGRAPH  command.

If -ddCONSTLN is set to 1, -1QGRAPH  will display the 8 point constellation diagram. If
-ddCONSTLN  is set to 0, -1QGRAPH  will display the I-Q pattern diagram. The default value of
-ddCONSTLN is 0.

Example
OUTPUT 718;"MOV -ddCONSTLN,l;" Set for 8 point cow.stellation.

Related Commands: -1QGRAPH.

Query Example
OUTPUT 718;",ddCONSTLN?"

The query response will be the current value of -ddCONSTLN.

See Also
“To measure the I-Q pattern” and “To measure the 8 point constellation ” in chapter 5.
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-ddCONT
Digital Demod Continuous Measurement

Syntax

s i n g l e
m e a s u r e m e n t s
/ \

/
. . .._. c o n t i n u o u s

m e a s u r e m e n t s
/ \

1

Allows you to specify if the digital demodulator based measurement is to be in a continuous
mode. The -ddCONT command is equivalent to SXI($LE 4ZElE’T.

If -ddCONT  is set to 0, single measurements will be made. If -ddCONT  is set to 1,
measurements will be continuous. The default value for -ddCONT is 0.

Note It is recommended that digital demodulator based measurements executed
remotely be used in single measurement mode. That is, the value of -ddCONT
should be 0. This allows the measurement to return a measurement state result
when it is finished.

Example
OUTPUT 718;"MOV -ddCONT,O;" Sets single measurement mode.

Query Example
OUTPUT 718;"-ddCONT?"

The query response will be the current value of -ddCONT.
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-ddERRM Digital Demod Error Message

-ddERRM
Digital Demod Error Message

Syntax

messages
r Off

/

messages
r On

Allows you to specify if digital demodulator based measurements will be
messages and warnings enabled. The -ddERRM command is equivalent to

If -.ddERRM is set to 1, digital demodulator based measurements will be made with all warnings
enabled. If -ddERRM is set to 0, digital demodulator based measurements will be made
regardless of any error conditions. The default value of -ddERRM is 1.

Note It is recommended that digital demodulator based measurements be made with
error messages enabled.

Example
OUTPUT 718 ; “MOV ,ddERRM , 0 ; ” Disable error wwssages.

Related Commands: -MODACC, JQGRAPH,  and -DATABITS.

Query Example
OUTPUT 718; “,ddERlW?; ”

The query response will be the current value of -ddERRM.
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-ddEVMCORR
Digital Demod EVM Correction Mode

Syntax

c o r r e c t i o n

Allows you to specify if EVM correction is to be applied for the -MODACC command. The
-ddEVMCORR  command is equivalent to EV&I CORR OI &F .

If -ddEVMCORR  is set to 1, -MODACC will use the phase correction value generated by
the -CALEVM  command to correct the measured RMS EVM and RMS phase error results.
If -ddEVMCORR  is set to 0, -MODACC will not apply correction. The default value of
-ddEVMCORR is 0.

Note A successful EVM calibration must be done prior to enabling -ddEVMCORR.

Example
OUTPUT 718;"MOV ,ddEVMCORR,l;" Set for EVM correction.

Related Commands: -MODACC, -CALEVM, -DEFAULT sets -ddEVMCORR to 0.

Query Example
OUTPUT 718;"-ddEVMCORR?;"

The query response will  be the current value of -ddEVMCORR.
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-ddFTERRM Digital Demod Frame Trigger Error Message

-ddFTERRM
Digital Demod Frame Trigger Error Message

Syntax

x d d f t e r r m

Allows you to specify if digital demodulator based measurements will be made with frame
trigger error messages and warnings enabled. The -ddFTERRM  command is equivalent to

If -ddFTERRM  is set to 1, frame triggered digital demodulator based measurements will be
made with all frame trigger warnings enabled. If -ddFTERRM  is set to 0, frame triggered
digital demodulator based measurements will be made regardless of any frame trigger error
conditions. The default value of -ddFTERRM  is 1. Note that -ddERRM has precedence over
-ddFTERRM.

Note It is recommended that frame triggered digital demodulator based
measurements be made with frame trigger error messages enabled.

Example
OUTPUT 718;“MOV -ddFTERRM,O;” Disable IT error messages.

Related Commands: -MODACC, -IQGRAPH, and -DATABITS.

Query Example
OUTPUT 718 ; “,ddFTERRM? ; ”

The query response will be the current value of -ddFTERRM.
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-ddNAVG
Digital Demod Number of Averages

Syntax

number of

Allows you to specify the number of measurements to average for the -MODACC  command (if
averaging has been enabled by the -ddAVG command). The -ddNAVG command is equivalent
to ABASE  ON.

-ddNAVG can accept an integer from 1 to 999. The default value for -ddNAVG is 10.

Example
OUTPUT 718;“MOV  ,ddNAVG,20;” Average using 20 rneasurewumts.

Related Commands: -MODACC, -ddAVG.

Query Example
OUTPUT 718 ; “-ddNAVG?;  ”

The query response will be the current value of -ddNAVG.

See Also
“To measure the modulation accuracy using averaging” in Chapter 5.
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-ddNOPEl’ Digital Demod NO PLOT Graphs

-ddNOPLT
Digital Demod NO PLOT Graphs

Syntax

plot
/ graph \

ddnonl t

Allows you to specify if the graphs are to be displayed on the spectrum analyzer screen as part
of the JQGRAPH  command.

If -ddNOPLT  is set to 1, the graphs are not displayed. If -ddNOPLT is set to 0, the graphs are
displayed. The default value for -ddNOPLT is 0.

The -ddNOPLT  command is used to speed up the -1QGRAPH  command. If -ddNOPLT is set to
1, the time to execute the -1QGRAPH  command will be decreased.

Example
OUTPUT 718;"MOV -ddNOPLT,l;" Do not plot graph.

Related Commands: -1QGRAPH.

Query Example
OUTPUT 718;",ddNOPLT?"

The query response will be the current value of -ddNOPLT

See Also
“‘Ib  measure the I-Q pattern” in Chapter 5.
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-ddNOPRT
Digital Demod NO PRINT Data Bits

Syntax

p r i n t
r databits 7

0
->f o-+

do not print
7 databits 7

Allows you to specify if the data bits are to be displayed on the spectrum analyzer screen as
part of the -DATABITS command.

If -ddNOPRT is set to 1, the data bits are not displayed. If -ddNOPRT is set to 0, the data bits
are displayed. The default value for -ddNOPRT is 0.

The -ddNOPRT  command is used to speed up the -DATABITS command. If -ddNOPRT is set to
1, the time to execute the -DATABITS command will be decreased.

Example
OUTPUT 718;"MOV -ddNOPRT,l;" Llo not print data bits.

Related Commands: -DATABITS.

Query Example
OUTPUT 718;",ddNOPRT?"

The query response will be the current value of -ddNOPRT.

See Also
“To measure the demodulated data bits” in Chapter 5.
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-ddPARTIAL Digital Demod Partial Data Mode

,ddPARTIAL
Digital Demod Partial Data Mode

Syntax

full
r data -\
I .

0

partial

xddportioi

Allows you to specify partial data mode for the -MODACC command. The -ddPARTIAL
command is equivalent to #$8& t”kl%Tfk&  .

If -ddPARTIAL  is set to 1, -MODACC will measure a partial set of the modulation accuracy
data. If -ddPARTIAL  is set to 0, -MODACC will measure the full set of modulation accuracy
data. The default value of -ddPARTIAL is 0.

Example
OUTPUT 718;"MOV ,ddPARTIAL,l;" Set for partial data mode.

Related Commands: -MODACC.

Query Example
OUTPUT 718;",ddPARTIAL?;"

The query response will be the current value of -ddPARTIAL.
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-ddPElASERR
Digital Demod Calibration Source RMS Phase Error

Syntax

RMS phase

Allows you to specify the RMS phase error (in milli-degrees) of the calibration source used
when the EVM calibration routine -CALEVM is executed. -ddPHASERR is eauivalent to

-ddPHASERR can accept an integer number from 0 to 9999. The default value for
-ddPHASERR is 0.

Note The units for -ddPHASERR  are milli-degrees. To enter 1.23 degrees of
calibration source RMS phase error, enter 1230 into -ddPHASERR.

Example
OUTPUT 718;"MOV -ddPHASERR,1230;"

Related Commands: -CALEVM.

Enter 1.23 degrees phase error:

Query Example
OUTPUT 718;",ddPHASERR?;"

The query response will be the current value  of -ddPHASERR.
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-ddRESBW Digital Demod Resolution Bandwidth

-ddRESBW
Digital Demod Resolution Bandwidth

Syntax

Allows you to specify the digital demod resolution bandwidth to be 300 kHz, 1 MHz, or 3 MHz.
Frequencies are rounded to the nearest value in the 1, 3, 10 sequence if the frequency is other
than the 1, 3, 10 sequence.

Example
OUTPUT 718;"MOV -ddRESBW, lE6;" Set the digital demod resolution bandwidth to 1

ll!fHz.

Related Commands: -DEFAULT sets -ddRESBW to 1 MHz.

Query Example
OUTPUT. 718;",ddRESBW?;"

The query response will be the current value of -ddRESBW
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-ddSAVMEAS
Digital Demod Save Measurement

Syntax

save  me03
/ Off 7

0
ro+

save  meas
- 0” \

/

Allows you to save the measurement data from the previous digital demodulator based
measurements (that is, -MODACC, -IQGRAPH, or -DATABITS). Further execution of any
of these will simply display the data taken previously and not acquire new data. The
-ddSAVMEAS  command is equivalent to SAV WAS OI OFF.

If -ddSAVMEAS  is set to 1, further execution of -MODACC, -IQGRAPH, or -DATABITS will
only use the previous data and not acquire new data. Note that to set -ddSAVMEAS  to a 1,
a measurement must have been completed and it must not have been a 10 symbol, 10 burst
measurement or an averaged measurement.

If -ddSAVMEAS  is set to 0, further execution of -MODACC, -IQGRAPH, or -DATABITS will
acquire new data each time. The default value of -ddSAVMEAS is 0.

Example
OUTPUT 718;"MOV -ddSAVMEAS,I;" Set for save measurement.

Related Commands: -MODACC, -IQGRAPH, and -DATABITS.

Query Example
OUTPUT 718;",ddSAVMEAS?;"

The query response will be the current value of -ddSAVMEAS.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurement results will be lost.
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-ddSRCEI  Digital Demod Timeslot  Search Mode

-ddSRCH
Digital Demod Timeslot Search Mode

syntax

s e a r c h

xddsrch

Allows you to specify sync word searching over the entire ,frame if word sync (-ddWSYNC) is
on. The -ddSRCH command is equivalent to TX&I@I$lT  SIV% !3IJI4.

If -ddSRCH is set to 1, digital demodulator based measurements will include a search for the
best fit timeslot  (least number of errors) over the entire frame (timeslots 1 through 6). If
-ddSRCH is set to 0, digital demodulator based measurements will be made on the timeslot
specified by the current value of -TN (timeslot number). The default value of -ddSRCH is 0.

Example
OUTPUT 718;"MOV ,ddSRCH,l;" Enable  timeslot search mode.

Related Commands: -MODACC, -IQGRAPH, -DATABITS,  -ddWSYNC, -DEFAULT sets -ddSRCH
to 0.

Query Example
OUTPUT 718;",ddSRCH?;"

The query response will be the current value of -ddSRCH.

Programming Reference 10-56



-ddSTATUS
Digital Demod Status Display

Syntax

xddstat

Displays the status of various internal digital demodulator parameters for the previous digital
demodulator based measurement (that is, -MODACC, JQGRAPH,  -DATABITS).  The -ddSTATUS
command is equivalent to ZYF&TII$,  . This command is typically used after a digital demodulator
based measurement has halted.

Example
OUTPUT 718;",ddSTATUS;" L?i.sphp  digital dmmd status.

Executing -ddSTATUS does the following:

1. Displays the digital demodulator parameters.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

I IValue Description I

1 The measurement was successfully completed.

Note The measurement state result for -ddSTATUS is independent of the success or
failure of the previous digital demodulator based measurement.

Measurement Results: The results of the -ddSTATUS command are stored in the variables
shown in the following table.
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Measurement Results

-ddSTATUS  Digital Demod Status Display

Value Description

-ddlTACQS Frame trigger acquisition status

-ddFlTRS Frame trigger time record status

-ddFTSN Frame trigger sync number

-ddFTSE Frame trigger sync errors

-ddFTSBLOC Frame trigger sync bit location

-ddsTAT Measurement status result

-ddTRS Measurement time record status

-ddSWN Measurement time slot (sync word) number

-ddSM Measurement sync match

-ddSWE Measurement sync word errors

-ddBCE Measurement pass 1 and 2 bit compare errors

-ddIQNF Measurement IQ nuII  Ilag

-ddIQNC Measurement IQ null count

-ddLOMAGPTS Measurement low magnitude points

units

None

1

Related Commands: -MODACC, JQGRAPH,  and -DATABITS.

See Also
“ To display the digital demodulator status” in Chapter 5 and “NADC Digital Demodulator
Measurements Troubleshooting” in Chapter 6.
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-ddTENB
Digital Demod 10 Symbol, 10 Burst Mode

Syntax

1  b u r s t
/ m o d e  \

1 0  b u r s t
/ m o d e  \

J

Allows you to specify 10 symbol, 10 burst average mode for the -MODACC  command. The
-ddTENB  command is equivalent to ,i’ BURST 10 IIURST,.

If -ddTENB  is set to 1, -MODACC will execute the 10 symbol, 10 burst average measurement.
If -ddTENB is set to 0, -MODACC will execute the normal, 1 burst measurement. The default
value of -ddTENB is 0.

Note that the 10 symbol, 10 burst mode is only valid for mobile stations (-MS must be 1). If
-ddTENB  is set to 1, -ddPARTIAL and -ddAVG  have no effect, 10110 measurements are always
full, non-averaged measurements.

Example
OUTPUT 718;"MOV -ddTENB,l;" Set for 1020 mode.

Related Commands: -MODACC.

Query Example
OUTPUT 718;",ddTENB?;"

The query response will be the current value of -ddTENB.

See Also
“To measure the 10 symbol, 10 burst modulation accuracy” in Chapter 5.
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-ddTRIG Digital Demod Trigger Mode

-ddTRIG
Digital Demod Trigger Mode

Syntax

f r a m e
trigger

, \.

f r e e  run
t r i g g e r

/ \
2

external
t r i g g e r

/ \

Allows you to specify the trigger mode for digital demodulator based measurements.
The -ddTRIG command is equivalent to DD, ~~~~,  I%&.Tl%Z@ ; RI&, and
tip T&o

If -ddTRIG is set to 1, digital demodulator based measurements will be made using the frame
trigger (acquired from the signal under test). If -ddTRIG  is set to 2, digital demodulator
measurements will be made in a free run mode. If -ddTRIG  is set to 3, digital demodulator
measurements will be made using an external trigger. The default value of -ddTRIG is 1.

Example
OUTPUT 718;"MOV ,ddTRIG,2;" Enable  free run trigger

Related Commands: -MODACC, -IQGRAPH, -DATABITS, -ddWSYNC, -DEFAULT sets -ddTRIG
to 1.

Query Example
OUTPUT 718;",ddTRIG?;"

The query response will be the current value of -ddTRIG.
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-ddWSYNC
Digital Demod Word Sync Mode

Syntax

Allows you to specify sync word searching for frame trigger digital demodulator based
measurements. The -ddWSYNC command is equivalent to WRD  SY&Z. RI4 OF*,.

If -ddWSYNC is set to 1, digital demodulator based measurements will include a sync word
search. If -ddWSYNC is set to 0, digital demodulator measurements will not include a sync
word search. -ddWSYNC is automatically set by -ddTRIG. If -ddTRIG is set to 1 (frame
trigger), -ddWSYNC will be set to 1. If -ddTRIG is set to 2 or 3 (free run or external trigger),
-ddWSYNC will be set to 0.

Note It is recommended that the values set by -ddTRIG for -ddWSYNC be used for
typical measurements.

Example
OUTPUT 718;"MOV -ddWSYNC,O;" Turn ofl word sync.

Related Commands: -MODACC, IQGRAPH,  -DATABITS, and -ddTRIG.

Query Example
OUTPUT 718;"-ddWSYNC?;"

The query response will be the current value of -ddWSYNC.
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-DEFAUIX  Default Configuration

-DEFAULT
Default Configuration

Syntax

Replaces the values and selections for the configuration functions to their default values. The
-DEFAULT command is equivalent to Ik&I,R,+T  C&#,%O  .

Example
OUTPUT 718;",DEFAULT;"

The default values are as follows:

_ EXTATN
-CC
-CH
-TOTPM
-TOTPWR
-TRIGD
-TRIGF
-TRIGP
-TRIGM
-DPF
-CFX
-BAND
-TRIGSRC
FTACQ
- ddTRIG
-ddSRCH
-ddEVMCORR
-ddRESBW
-STANDARD

is set to 20 dB.
is set to 0 if mobile, 1 if base.
is set to channel number 1.
is set to 0 (single carrier).
is set to 50 dBm.
is set to 0 ps.
is set to 0 (triggering every 20 ms).
is set to 1 (positive edge triggering).
is set 0 (video triggering).
is set to 0 (pass/fail display is set to off).
is set to 300 MHz.
is set to 1 (bands A” and A).
is set to 1 if Options 151/160 present; otherwise, 0.
is set to 0 (frame trigger acquire OFF).
is set to 1 (frame trigger).
is set to 0 (timeslot NUM).
is set to 0 (EVM correction OFF).
is set to 1 MHz.
is set to 0 (IS-54/800 MHz.)
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-DPF
Display Pass/Fail Message

Syntax

d i s p l a y

r Off I

Allows you to specify if a pass/fail message is displayed after a measurement. The -DPF
command is equivalent to BASSF&I.  0N OFF .

If -DPF is set to 0, no messages are displayed. If -DPF is set to 1, then a pass/fail message is
displayed. The default value for -DPF is 0.

Example
OUTPUT 718;"MOV ,DPF,l;" RxssJaail  messages will be displayed.

Related Commands: -DEFAULT sets -DPF to 0.

Query Example
OUTPUT 718;"BDPF?;"

The query response will be the current value of -DPF
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-EXTATN External Attenuation

-EXTATN
External Attenuation

Syntax

a t t e n u a t i o n

r+

Allows you to enter the attenuation of the external equipment that is used to connect the
transmitter output to the spectrum analyzer input. The -EXTATN variable is equivalent to
~~~~;~~,,.

-EXTATN accepts a real number from 0 to 90. The measurement unit is dB. The default value
for -EXTATN is 20.

Example
OUTPUT 718;"MOV ,EXTATN,l3;" Sets the external attenuation to 13 dR

Related Commands: -DEFAULT sets -EXTATN to 20.

Query Example
OUTPUT 718;",EXTATN?;"

The query response will be a the current setting for the external attenuation.
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-FTACQ
Frame Trigger Acquisition

Syntax

FT acq off
/ \

-FTACQ

Allows you to specify frame trigger acquisition prior to power versus time and gated ACP
measurements. The -FTACQ is command equivalent to FT ACQ  ON OFF .

If FTACQ is set to 1, power versus time and gated ACP measurements will include a digital
demodulator frame trigger acquisition prior to the measurement. If -FTACQ is set to 0, power
versus time and ACP measurements will not include a frame trigger acquisition prior to the
measurement. The default value of FTACQ is 0; however, note that setting -TRIGSRC to 1 will
automatically set -FTACQ  to 1. Setting -TRIGSRC to 0 will set -FTACQ to 0.

Example
OUTPUT 718;"MOV -FTACQ,l;" Turn frame triggw acquisition on.

Related Commands: -TRIGSRC, -DEFAULT sets FTACQ to 0.

Query Example
OUTPUT 718;"-FTACQ?;"

The query response will be the current value of -FTACQ.
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BiDSPUR Intermodulation Spurious Emissions

-1MDSPUR
Intermodulation Spurious Emissions

Syntax

JMDSPUR performs the intermodulation spurious emissions measurement. The -1MDSPUR
command is equivalent to f

Example
OUTPUT 718;",IMDSPUR;"

Executing JMDSPUR does the following:

1. Performs the intermodulation spurious measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and
trace A.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value Description

1 The measurement was successfully completed.

2 The carrier amplitude was too low.

Measurement Results: The results of the IMDSPUR  command are stored in the variables and
trace shown in the following table.
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-IMDSPUR Intermodulation Spurious Emissions

Measurement Results

Value Description I units

-NUMF

.IMD A variable that contains the amplitude value of the highest intermodulation
product.

IRA TRA is trace A. Trace A contains the swept RF spectrum.

Indicates if the intermodulation product was within the measurement limit. The
measurement limit are determined by JMDX. See ‘lhble  IO-2 for more information
about measurement limits,

None

n If -NUMF  is 0, the numeric result was within the limit.
n If -NUMF  is 2, the numeric result was greater than the upper measurement

limit.

dB

Determined by the
trace data format
(TDF)  command

Limit and Parameter Variables: -1MDSPUR  uses -1MDX.  See ‘lhble  10-2 for more information.

See Also
“To measure the intermodulation spurious emissions” in Chapter 5.
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-1QGIUPH I-Q Pattern or 8 Point Constellation

-1QGRAPH
I-Q Pattern or 8 Point Constellation

Syntax

Demodulates a single timeslot  (or burst) of the transmitter and plots an I-Q pattern or 8 point
constellation. If the value of -ddCONSTLN is 1, it will plot an 8 point constellation. If the
value of -ddCONSTLN is 0, it will plot an I-Q pattern. The IQGRAPH  command is equivalent
to z&Q p&M; or 6 p&k c “‘.

Example
OUTPUT 718 ; “MOV ,ddCONSTLN  ,O” Set for I-Q pattern.
OUTPUT 718; “JQGRAPH;  ” Reforms I-Q pattern measurement.

Executing -1QGRAPH  does the following:

1. Performs the I-Q pattern (or 8 point constellation) measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in two arrays.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.
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-1QGRAPH  I-Q Pattern or 8 Point Constellation

Measurement State Results

Value Description

1 The measurement was successfully completed.
2 The carrier power was too low.
3 The carrier power was too high.
4 The carrier was not a burst carrier. (If -CC ls set to burst, the carrier  must be a burst carrier.)
5 The carrier was not a continuous carrier. (If -CC is set to continuous carrier,  the. carrier must be a

non-burst carrier.)
6 Digital demodulator hardware not present or not correct (151) option.
7 Digital demodulator firmware not correct (160) option.
8 Digital demodulator flrmware revision date too old.
10  Frame trigger acquisition failed.
11 Time record invalid.
12 Frame trigger re-position failed.
13  Sync word errors present.*
14 Results may not be accurate: origin offset too high.*
15 Ref level auto set failed, over range.
16 Ref level auto set failed, under range.
17  Sync word errors.
18  Clock signal too low, data may have to be randomized.
19  Results may not be accurate: pass 1 and 2 bit compare error.*
21 Results may not be accurate, phase corr. too high.
22 Results may not be accurate, EVM corr. too high.
25 Results may not be accurate: frequency error > 1 kHz. *
26 Results may not be accurate: EVM exceeds system limit. *
27 Results may not be accurate: droop exceeds correction limit. *

30 Measurement failed, unspecified failure.

L Measurement data present, all others abort the measurement and do not store measurement data.

Measurement Results: The results of the -1QGRAPH  command are stored in two 816 element
arrays.

Measurement Results

r Array Name Description

-I&X

-1QY

The -I&X array elements contain the X-coordinates of the I-Q pattern
or 8 point  constellation.
The -1QY array elements contain the Y-coordinates of the I-Q pattern
or 8 point constellation.

* The values in these arrays are in spectrum analyzer “screen display” units.
The array value of (240, 100) is displayed as (0, 0). There are 120 “screen display”
X-units for a vector in the X direction of length 1; 75 “screen display” Y-units

) for a vector in the Y direction of length 1.

Units
*

Related Commands: Use -ddCONSTLN  to specify which graph is displayed. The -ddNOPLT
specifies whether or not the graphs are to be displayed.

See Also
“To measure the I-Q pattern” and “To measure the 8 point constellation” in Chapter 5.
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-MBM  Monitor Band Measurement

-MBM
Monitor  Band Measurement

Syntax

Performs the monitor band measurement.

Example
OUTPUT 718;"MOV -MTX,l;" Selects the transmit frequency  bands.
OUTPUT 718;",MBS;" Sets up the monitor band measurement.
OUTPUT 718 ;“RB IOKHZ;” Changes the resolution bandwidth to 10 kHz.
OUTPUT 718;",MBM;" Performs the monitor band measurement.

Before using -MBM, you need to use the -MBS command to perform the setup for the
monitor band measurement. The -MBS and -MBM commands are useful if you want to
change the spectrum analyzer settings before making a monitor band measurement. The
combination of the -MBS and -MBM commands is equivalent to either

~~~,~~~, depending on the setting of -MTX.

See the description for -MBND  for information about the measurement state and measurement
results from a monitor band measurement.

Related Commands: Use -MTX to select either the transmit or receive frequency band. Use
-BAND to select the band.
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-MBND
Monitor Band

Syntax

-MBND

Displays either the transmit or receive frequency band. Depending on the setting of -MTX,
-MBND is equivalent to ~~~~T~~~X  B&IRI or I%lIW’~R  I$’ DEWY.

Example
OUTPUT 718;"MOV ,MTX, 1;" Selects the transmit frequencies.
OUTPUT 718 ; "MOV -BAND 8 1; ” Selects  bands A and A “.
OUTPUT 718;",MBND;" L?isplays  the A and A ” transmission bands.

Measurement Results: After executing -MBND, the spectrum of the band is stored in trace A.
The measurement units for trace A are determined by the trace data format (TDF) command.

Alternate Commands: The -MBS and -MBM commands can be used instead of -MBND  if you
want to change the spectrum analyzer settings before monitoring a band.

Related Commands: Use -MTX to select either the transmit or receive frequency band. Use
-BAND to select the band.

See Also
“To monitor a band” in Chapter 5.
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-MBS Monitor Band Setup

-MBS
Monitor Band Setup

Syntax

-MBS

Performs the setup for the monitor band measurement.

Example
OUTPUT 718;"JBS;" Sets up the monitor band wtmsurement.
OUTPUT 718;“RB  IOKHZ;” Changes the resolution bandwidth to 10 h%.
OUTPUT 718;“,MBM;” l%y-forms  the monitor band masuremmL

After using -MBS,  you need to use the -MBM command to perform the monitor band
measurement. The -MBS and -MBM commands are useful if you want to change the spectrum
analyzer settings before making a monitor band measurement. The combination of the -MBS
and -MBM commands is equivalent to either $&‘m &f or ~~~~
depending on the setting of -MTX.
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-MCH
Monitor Channel

Syntax

ACH

Displays the spectrum for the channel that is specified by -CH. The -MCH command is
equivalent to fatal TX %H& .

Example
OUTPUT 718; “,MCH; ”

Measurement Results: After executing -MCH,  the spectrum of the monitor band is stored in
trace A. The measurement units for trace A are determined by the trace data format (TDF)
command.

Alternate Commands: The -MCS and -MCM commands can be used instead of -MCH if you
want to change the spectrum analyzer settings before monitoring a channel.

Related Commands: Use -CH to select the channel to be monitored.
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-MCS
Monitor Channel Setup

Syntax

Performs the setup for the monitor channel measurement.

Example
OUTPUT 718;“,MCS;” Sets up the monitor channel measurement.
OUTPUT 7 18 * “RB 1OKHZ * ”
OUTPUT 718; “,MCM;  ”

, Changes the resolution bandwidth to 10 wlz.
Performs the monitor channel m,easurern.ent.

After using -MCS, you need to use the -MCM command to perform the monitor channel
measurement. The -MCS and -MCM commands are useful if you want to change the spectrum
analyzer settings before making a monitor channel measurement. The combination of the -MBS
and -MBM commands is equivalent to ~O~~T~~~~X  CHAI”.
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-MODACC  Modulation Accuracy

-MODACC
Modulation  Accuracy

Syntax

Demodulates a single timeslot  (or burst) of the transmitter and displays the modulation
accuracy results. The -MODACC command is equivalent to

Example
OUTPUT 718 ; “,MODACC  ; ” F&forms modulation accur~ wmzsurement.

Executing -MODACC does the following:

1. Performs the modulation accuracy measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.
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-MODACC  Modulation Accuracy

Value

6

7

8

10

11

12

13

14

15

16

17

18

19

21

22

25

26

27

30

Measurement State Results
Description

The measurement was successfully completed.

The carrier power was too low.

The carrier power was too hi&.

The carrier was not a burst carrier. (If -CC is set to burst, the carrier  must be a burst carrier.)

The carrier was not a continuous carrier.  (If -CC is set to continuous carrier, the carrier must be a
non-burst carrier.)

Digital demodulator hardware not present or not correct (151) option.

Digital  demodulator ilrmware not correct (160) option.

Digital demodulator ilrmware revision date too old.

Frame trigger acquisition failed.

Time record invalid.

Frame trigger re-position failed.

Sync word errors present. *

Results may not be accurate: origin offset too high.*

Ref level auto set failed, over range.

Ref level auto set failed, under range.

Sync word errors.

Clock signal too low, data may have to be randomized.

Results may not be accurate: pass 1 and 2 bit compare error.*

Results may not be accurate, phase con: too high.

Results may not be accurate, EVM con: too high.

Results may not be accurate: frequency error > 1 kHz.  *

Results may not be accurate: EVM exceeds system limit. *

Results may not be accurate: droop exceeds correction limit. *

Measurement failed, unspecified failure.

’ Measurement data nresent,  all others abort the measurement and do not store measurement data.

Measurement Results: The results of the -MODACC command are stored in the variables
shown in the following table.

Measurement Results

Variable Description

-NUMF Indicates if the modulation accuracy results were within the
measurement limits. The measurement limits are determined by
VEVMRMSXO,  -EVMRMSXT,  -MERRX,  -PERAX, -EVMPKX, JJOFSX,
CFERRXB, CFERRXM,  and -DROOPX.  See Table 10-2 for more
information about measurement limits.

. If -NUMF ls 0, the numeric results were within  the limits.
n If -NUMF is 2, a numeric result was greater than the upper

measurement limit.

-EVMRMS A variable that contains the RMS error vector magnitude.

-MERR A variable that contains the RMS magnitude error.

-PERR A variable that contains the RMS phase error.

-EVMPK* A variable that contains the peak error vector magnitude.

IQOFS A variable that contains the I-Q origin offset.

CFERRt A variable that contains the carrier frequency error.

-DROOPt A variable that contains the amplitude droop.

* Valid only if -ddTENB is 0 (off).

units
None

Percent

Percent

Degrees

Percent

dB

HZ

dB/symbol

1

t Valid only if -ddPARTIAL is 0 (OS’).
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-MODACC  ModuIation  Accuracy

Limit and Parameter Variables: -MODACC uses -EVMRMSXO, -EVMRMSXT, -MERRX,
-PERRX, -EVMPKX, -IQOFSX, -CFERRXB, -CFERRXM,  and -DROOPX.  See ‘Ibble 10-2  for more
information.

If averaging is enabled using -ddAVG, the above measurement results, with the exception of
-EVMPK, become mean values and additional information is available as described in the
following table.

Additional Measurement Results when Averaging Enabled

Variable

-EVMSD

Description

A variable that contains the RMS error vector magnitude standard
deviation.

unite

Percent

-EVMMAX A variable that contains the RMS error vector magnltude maximum
value

Percent

-EVMMIN A variable that contains the RMS error vector magnitude minimum
value.

Percent

-MERRSD A variable that contains the RMS magnitude error standard deviation. Percent

-MERRMAX A variable  that contains the RMS magnltude error maximum value. Percent

VMERRMIN A variable  that contains the RMS magnitude error minimum value. Percent

-PERRSD A variable that contains the RMS phase error standard deviation. Degrees

-PERRMAX A variable that contains the RMS phase error maximum value. Degrees

-PERRMIN A variable  that contains the RMS phase error minimum  value. Degrees

-EVMRUL RMS EVM uncertainty upper limit (20” to 30’ C). Percent

-EVMRLL RMS EVM uncertainty lower limit (20° to 30” C). Percent

VEVMFIJL RMS EVM uncertainty upper limit  (O” to 55’ C). Percent

-EVMFLL RMS EVM uncertainty lower limit (O” to 55O C). Percent

Related Commands: -ddPARTIAL, -ddTENB,  -ddAVG, -ddNAVG, -ddEVMCORR.

See Also
“To measure the modulation accuracy,n “To  measure the 10 symbol, 10 burst modulation
accuracy,” and “To measure the modulation accuracy using averaging” in Chapter 5.
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-MS
Base Station or Mobile Station

Syntax

b a s e

Allows you to select either the base station (BS) or mobile station (MS) as the transmitter under
test. The -MS command is equivalent to TRAWSMIT  l&;&3.

If -MS is set to 0, the transmission source is set to base station. If -MS is set to 1, the
transmission source is set to mobile station, The default value for -MS is 0.

Example
OUTPUT 718;"MOV -MS,O;” Sets the transmission source to base station.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value Description

1 The measurement was successfully completed.

3 No gate circuitry found (required for MS measurements).

4 No fast ADC found (required for MS measurements).

Query Example
OUTPUT 718;",MS?;"

The query response will be the current value of -MS

Related Commands: -CC. -MS sets the value of -CC to the opposite of the current value of
-MS.

See Also
“To select base or mobile station configuration” in Chapter 5.
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-MTX Monitor Transmit or Receive Rand

-MTX
Monitor Transmit  or Receive Band

Syntax

r e c e i v e
/ \

. . ..._..’
t r a n s m i t

/ \

1

J

Selects the either the transmit or receive frequency bands for the monitor band measurements.

If -MTX is set to 0, the receive frequency bands will be selected. If -MTX is set to 1, the
transmit frequency bands will be selected. The default value for -MTX is 1.

Example
OUTPUT 718;"MOV ,MTX,O;" Selects thereceiwfrequ4mcy  bands.
OUTPUT 718 ; "MOV -BAND, 1; ‘I Selects bands A and A “.
OUTPUT 718;",MBND;" Displays  the A and A” receive bands.

You should set -MTX prior to executing -MBND.

Query Example
OUTPUT 718;",MTX?;"

The query response will be the current value of -MTX.
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-NP
Number of Points  per Sweep

Syntax

- N P

Allows you to specify the number of points per sweep used in the gated adjacent channel
power ( ACP,. On> CR&P  ) and the channel power measurement (for testing mobile stations).

The -NP command is equivalent to Pl3~NTS/SWEEP  .

-NP can accept an integer from 21 to 401. The default value for -NP is 401.

Example
OUTPUT 718;"MOV ,NP,lOO;" Uses 100 points from every sweep to calculate the channel

power
OUTPUT 718;"-CHPWR;" Fbyforrns  the channel power nuwsurewznt.

Related Commands: -NP is used by -ACP, -ACPM,  -CHPWR, and -CHPM commands.

Query Example
OUTPUT 718;",NP?;"

The query response will be the current value of -NP
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-0BW Occupied Bandwidth

-0BW
Occupied  Bandwidth

syutax

Performs the occupied bandwidth measurement. The -0BW command is equivalent to

Example
OUTPUT 718;",OBW;"

OBW measures the bandwidth that contains 99 percent of the total carrier power. (The percent
can be changed with the variable -0BPCT.)  -0BW  also measures transmit frequency error
(the difference between the center frequency and the midpoint between the upper and lower
frequency values for the occupied bandwidth).

Executing -0BW does the following:

1. Performs the occupied bandwidth measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and a
trace.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

I IValue Description

1 The measurement was successfully completed.

2 The carrier power was too low.

3 The carrier power was too high.

4 The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)

5 The carrier was not a continuous carrier. (If XC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

Measurement Results: The results of the OBW command are stored in the variables and trace
in the following table.
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-0BW Occupied Bandwidth

Measurement Results
Variable
or Trace

Description units

-NUMF Indicates if the occupied bandwidth was within the measurement limits.
The measurement limits are determined by -0BBWX and -0BFEX. gee
Table 10-2 for more information about measurement limits.

m If -NUMF is 0, the numeric results were within  the limits.
m If -NUMF is 2, a numeric result was greater than the upper measurement

limit.

None

-0BBW

-0BLLF

-0BULF

-0BFE

TRA

A variable that contains the occupied bandwidth measured by -0BW. Hz

A variable that contains the relative lower frequency limit of the occupied Hz
bandwidth. The lower frequency limit is relative to the center frequency of
the spectrum analyzer.

A variable that contains the relative upper frequency limit of the occupied Hz
bandwidth. The upper frequency limit is relative to the center frequency of
the spectrum analyzer.

A variable that contains the occupied bandwidth transmit frequency error. Hz
This error is equal to the following: -0BFE = (-OBULF + -OBLLF)/2

TRA is trace A. Trace A contains the swept RF spectrum that was used to Determined by the
measure occupied bandwidth. trace data format

(TDF) command.

Limit and Parameter Variables: -0BW  uses -OBNS,  -OBPCT,  -OBBWX,  and -0BFEX. See
‘Ihble  10-2  for more information.

Alternate Commands: If you want to change the spectrum analyzer settings before making a
occupied bandwidth measurement, use -0BWS and -0BWM instead of the -0BW command.

See Also
“To  measure the occupied bandwidth” in Chapter 5.
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-0BWM  Occupied Bandwidth Measurement

-0BWM
Occupied  Bandwidth Measurement

Syntax

Performs the occupied bandwidth measurement.

Example
OUTPUT 718;",OBWS;" Sets up the occupied bandwidth measurement.
OUTPUT 718 * “RB 10KHZ * ”
OUTPUT 718; “,OBWM;  ”

, Changes the resolution bandwidth to 10 kHz.
l%yforms  the occupied bandwidth rmeasuremmt.

Before using -OBWM, you need to use the -0BWS command to perform the setup for the
occupied bandwidth measurement. The -0BWS and -0BWM commands are useful if you want
to change the spectrum analyzer settings before making an occupied bandwidth measurement.
The combination of the -0BWS and -0BWS commands is equivalent to the -0BW  command
and ~~~,~~~~.

See the description for -0BW  for information about the measurement state and measurement
results from an occupied bandwidth measurement.
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_OBWS
Occupied  Bandwidth Setup

Syntax

Performs the setup for the occupied bandwidth measurement.

Example
OUTPUT 718; “-0BWS; ” Sets up the occupied bandwidth masurernent.
OUTPUT 718;“RB  IOKHZ;” Changes the resolution bandwidth to 10 wiz:
OUTPUT 718; “,OBWM;  ” Reforms  the occupied bandwidth measurement.

The -0BWS  and -0BWM commands can be used if you want to change the spectrum analyzer
settings before making a occupied bandwidth measurement. The combination of the -0BWS
and -0BWM commands is equivalent to the -0BW  command and ~~~ ~~~~~.
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-PBURST  Power versus Time Burst

-PBURST
Power versus Time Burst

Syntax

-PBURST performs the power versus time burst measurement. The -PBURST command is
equiv&nt to S; v&

Example
OUTPUT 718; “,PBURST;”

Executing -PBURST does the following:

1. Performs the power versus time burst measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and
traces.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Value

1

2r3

4

5

Measurement State Results

Description

The measurement was successfully completed.

The carrier power was too low.

The carrier power was too high.

The carrier was not a burst carrier. (If XC is set to burst, the carrier must be a burst carrier.)

The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

The following are possible only if -FTACQ  is set to 1.

6 Digital demodulator hardware not present or not correct (151) option.

7 Digital demodulator flrmware not correct (160) option.

8 Digital demodulator fhmware  revision date too old.

10 Frame trigger acquisition failed (see Chapter 6).

Measurement Results: The results of the -PBURST command are stored in the variables and
traces shown in the following table.
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-PBUR!ST  Power versus Time Burst

Measurement Results
Variable  or Trace Description units

-NUMF Indicates lf the burst width was within the measurement limits. The None
measurement limits are determined by -PBSXU,  -PBSXL,  -PBXU and
-PBXL. See Table 10-2 for more information about measurement limits.

n If -NUMF is 0, the numeric result was within the limits.
u If -NUMF ls 1, the numeric result was less than the lower limit

(-PBXL or -PBSXL).

LIMIFAIL

n If -NUMF is 2, the numeric result was greater than the upper limit
(-PBXU or -PBSXU).

A spectrum analyzer command that contains  the pass or fall results of None
the burst waveform compared to the upper and lower limit lines.

n If LIMIFAIL is equal to 0, the waveform was within the limit line
boundaries.

n If LIMIFAIL is equal to 1, the waveform failed the lower limit line
boundary.

n If LIMIFAIL ls equal to 2, the waveform failed the upper limit line
boundary.

-PBT

-PTMT

fRA

CRB

IRC

n If LIMIFAIL ls equal to 3, the waveform failed the both the upper
and lower limit line boundaries.

A variable that contaiiu  the measured width of the burst at -20 dB ps
(or the value of -PBMP)  from the mean carrier power.

A variable that contains the time between the external trigger and the ps
marker.
TRA is trace A. Trace A contains the waveform of the average of the Determined by the
power versus time. trace data format

(TDF) command*

TRB is trace B. Trace B contains the waveform of the maximum peaks. Determined by the
trace data format
(TDF) command*

TRC is trace C. Trace C contains the waveform of the minlmum peaks. Determined by the
trace data format
(TDF) command*

b If the trace data format of the spectrum analyzer is set to measurement units (TDF M), the measurement values
‘or these traces range from 8000 to -4000. The measurement values for a trace are usually from 0 to 8000
neasurement units, but because of the increased dynamic range (120 dB), the measurement values for trace A,
,race  B, and trace C can range from 8000 to -4000.

Limit and Parameter Variables: -PBURST uses -PBXL, -PBXIJ, -PBSXL, -PBSXU, and -PBMP.
See lkble 10-2 for more information.

Related Commands: -TN determines which timeslot  is measured. -AVG should be set prior the
executing -PBURST.

See Also
“To measure a burst” in Chapter 5.
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-PFALL  Power versus Time Falling Edge

-PFALL
Power versus Time Falling Edge

syntax

-PFALL  performs the
equivalent to P r& ,$I+:

xpfal,

sus time falling edge measurement. The -PFALL command is

Example
OUTPUT 7 18 ; “,PFALL ; ”

Executing -PFALL does the following:

1. Performs the power versus time falling edge measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and
traces.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Value

1

2r3

4

5

Measurement State Results

Description

The measurement was successfuhy  completed.

The carrier power was too low.

The carrier power was too high.

The carrier was not a burst carrier.  (If -CC is set to burst, the carrier must be a burst carrier.)

The carrier  was not a continuous carrier. (If -CC is set to continuous carrier,  the carrier must
be a nonburst  carrier.)

The following are possible only if -FTACQ  is set to 1.

6 Digital demodulator hardware not present or not correct (151) option.

7 Digital demodulator ilrmware  not correct (160) option.

8 Digital demodulator firmware  revision date too old.

10 Frame trigger acquisition failed (see Chapter 6).

Measurement Results: The results of the -PFALL command are stored in the variables and
traces shown in the following table.
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-PFALL  Power versus Time Fhlling  Edge

Measurement Results
Variable  or Trace Description units

..NUMF Indicates if the release time was within the measurement limits. The None
measurement limits are determined by -PRMPH and -PRMPL. See
iable 10-2  for more information about measurement limits.

n If -NUMF is 0, the numeric result was within the limits.
. If -NUMF is 1, the numeric result was less than the lower limit

(-PRMPL).

LIMIFAIL

n If -NUMF is 2, the numeric result was greater than the upper limit
(SPRMPH).

A spectrum analyzer command that contains the pass or fail results of None
the burst waveform compared to the upper and lower limit lines.

n If LIMIFAIL is equal to 0, the waveform was within the limit line
boundaries.

n If LIMIFAIL is equal to 1, the waveform failed the lower limit line
boundary.

n If LIMIFAIL is equal to 2, the waveform failed the upper limit line
boundary.

n If LIMIFAIL is equal to 3, the waveform failed the both the upper
and lower limit line boundaries.

.PRET A variable that contains the measured release time of the burst. A
value of 0 for -PRET indicates an error has occurred.

.PTMT A variable that contains the time between the external trigger and the ps
marker.

IRA

fRB

IRC

TRA is trace A. Trace A contains the waveform of the average of the Determined by the
power versus time. trace data format

(TDF) command*

TRB is trace B. Trace B contains the waveform of the maximum peaks. Determined by the
trace data format
(TDF) command*

TRC is trace C. Trace C contains the waveform of the minimum peaks. Determined by the
trace data format
(TDF) command*

[ If the trace data format of the spectrum analyzer is set to measurement units (TDF M), the measurement values
‘or these traces range from 8000 to -4000. The measurement values for a trace are usually from 0 to 8000
neasurement units, but because of the increased dynamic range (120 dB), the measurement values for trace A,
race B, and trace C can range from 8000 to -4000.

Limit and Parameter Variables: -PFALL uses -PFX, -PRXU, -PRXL, PRMPU, and -PRMPL.
See Table 10-2 for more information. Related Commands: -TN determines the timeslot  burst
that is measured. -AVG should be set prior the executing -PFALL.

See Also
“To measure the falling edge” in Chapter 5.
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-PFRAME  Power versus Time Frame

-PFRAME
Power versus Time Frame

Syntax

-PFRAME  performs the power versus time frame measurement. The -PFRAME  command is
equivalent  to $T!‘&~+~ ’

,,, _,_

Example
OUTPUT 718;",PFRAME;"

Executing -PFRAME  does the following:

1. Performs the power versus time frame measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, time between the external trigger and the spectrum
analyzer marker is placed in the -PTMT  variable and in traces A, B, and C.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value Description

1 The measurement was successfully completed.

2 The carrier power was too low.

3 The carrier power was too high.

4 The carrier was not a burst carrier. (If XC is set to burst, the carrier must be a burst carrier.)

5 The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

The following are possible only if JE4CQ is set to 1.

6 Digital demodulator hardware not present or not correct (151) option.

7 Digital demodulator firmware not correct (160) option.

8 Digital demodulator Armware  revision date too old.

10 Frame trigger acquisition failed (see Chapter 6).

Measurement Results: The results of the -PFRAME command are stored in the variables and
traces shown in the following table.
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-PFRAME  Power versus Time Frame

Measurement Result
Variable  or Trace Description units

-PTMT A variable that contains the time between the external trigger and the ps
marker.

TRA TRA is trace A. Trace A contains the waveform of the average of the Determined by the
power versus time. trace data format

(TDF) command*

TRB TRB is trace B. Trace B contains the waveform of the maximum peaks. Determined by the
trace data format
(TDF) command*

TRC TRC is trace C. Trace C contains the waveform of the minimum peaks. Determined by the
trace data format
(TDF) command*

* If the trace data format of the spectrum analyzer is set to measurement units (TDF M), the measurement values
for these traces range from 8000 to -4000. The measurement values for a trace are usually from 0 to 8000
measurement units, but because of the increased dynamic range (120 dB), the measurement values for trace A,
trace B, and trace C can range from 8000 to -4000.

See Also
“To measure a frame” in Chapter 5.
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-PNS Power versus Time Number of Sweeps

-PNS
Power versus Time Number of Sweeps

Syntax

n u m b e r  o f

xpns

Allows you to change the number of sweeps that are used in calculating the results for a power
versus time measurement. The -PNS variable is equivalent to HWJ$i% SW@&@..

You enter an integer from 1 to 99,999 into -PNS.  The default value for -PNS is 5.

Example
OUTPUT 718;"MOV ,PNS,lO;" Sets the number of sweeps for the power versus  time

measurements  to 10.

Related Commands: The functions performed by -AVG does not apply if -PNS is equal to 1.

Query Example
OUTPUT 718;",PNS?;"

The query response will be a the current setting for the number of sweeps.

See Also
“To change the value of parameter variables” in Chapter 5.
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-PRISE
Power versus Time Rising Edge

Syntax

-PR I SE

xprise

-PRISE  performs the power versus time rising edge measurement. The -PRISE  command is
equivalent to P, ~‘8 T lWH$.

Example
OUTPUT 718;"-PRISE;"

Executing -PRISE does the following:

1. Performs the power versus time rising edge measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in variables and
traces.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.

Measurement State Results

Value Description

1 The measurement was successfully completed.

2 The carrier power was too low.

3 The carrier power was too high.

4 The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)

5 The carrier was not a continuous carrier. (If -CC is set to continuous carrier, the carrier must
be a nonburst  carrier.)

The following are possible only if -FTACQ  is set to 1.

6 Digital demodulator hardware not present or not correct (151) option.

7 Digital demodulator firmware not correct (160) option.

8 Digital demodulator Armware  revision date too old.

10 Frame trigger acquisition failed (see Chapter 6).
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-PRISE  Power versus Time Rising Edge

Measurement Results: The results of the -PFRAME  command are stored in the variables and
traces shown in the following table.

Measurement Result
Variable  or Trace Description unite

.NUMF Indicates if the attack time was within the measurement limits. The None
measurement limits are determined by -PAMPU and -PAMPL. See
‘lbble 10-2 for more information about measurement liiits.

n If -NUMF is 0, the numeric result was within the limits.
u If -NUMF is 1, the numeric result was less than the lower limit

(-PAMPL).

JMIFAIL

n If -NUMF is 2, the numeric result was greater than the upper limit
(-PAMPU).

A spectrum analyzer command that contains the pass or fail results of None
the burst waveform compared to the upper and lower limit lines.

n If LIMIFAIL is equal to 0, the waveform was within the liiit line
boundaries.

n If LIMIFAIL is equal to 1, the waveform failed the lower limit line
boundary.

n If LIMIFAIL is equal to 2, the waveform failed the upper limit line
boundary.

.PATT

.PTMT

IRA

l’RB

rRC

n If LIMIFAIL is equal to 3, the waveform failed the both the upper
and lower limit  line boundaries.

A variable that contains the measured attack time of the burst. A ps
value of 0 for -PAlT indicates an error has occurred.

A variable that contains the time between the external trigger and the ps
marker.

TRA is trace A. Trace A contains the waveform of the average of the Determined by the
power versus time. trace data format

(TDF) command*

TRB is trace B. Trace B contains the waveform of the mazlmum  peaks. Determined by the
trace data format
(TDF) command*

TRC is trace C. Trace C contains the waveform of the minimum peaks. Determined by the
trace data format
(TDF) command*

’ If the trace data format of the spectrum analyzer is set to measurement units (TDF M), the measurement values
br these traces range from 8000 to -4000. The measurement values for a trace are usually from 0 to 8000
neasurement units, but because of the increased dynamic range (120 dB), the measurement values for trace A,
race B, and trace C can range from 8000 to -4000.

Limit and Parameter Variables: -PRISE  uses -PAMPL, -PAMPH, -PRX, -PAXL, and -PAXH.
See ‘lhble  10-2 for more information.

See Also
“To measure a rising edge” in Chapter 5.
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-RNG
Amplitude  Range for Power vs Time

Syntax

Selects
dB or 1

the amplitude range that is displayed for a power versus time measurement; either 70
10 dB. The -RNG command is equivalent to RAHCZ&> 70 d.

If -RNG is set to 0, the amplitude range is set to 70 dB. If -RNG is set to 1, the amplitude range
is set to 110 dB. The default value for -RNG is 1.

Example
OUTPUT 718;"MOV -RNG,O;" Sets the amplitude range to 70 dB

You should set -RNG prior to executing -PFRAME,  -PBURST,  -PRISE, or -PFALL.

Query Example
OUTPUT 718;",RNG?;"

The query response will be the current value of -RNG.
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XPT Repeat

-RPT
Repeat

Syntax

xrpt

Repeats a power measurement, adjacent channel power measurement, power versus time
measurement, digital demodulation measurement, or intermodulation spurious measurement.
The -RPT command is equivalent to P !4&:,.

Example
OUTPUT 718;"JPT;"

Related Commands: -RPT  will repeat the following measurements: -CPWR, -COPWR,
-OBW,  -STEP, -ACp,  XHPWR,  WPFRAME, PPBURST,  -PRISE,  -PFALL, PMODACC, JQGRAPH,
-DATABITS,  and JMDSPUR.

See Also
“lb use the repeat command” in Chapter 5.
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-SPM
Power Step Measurement

Syntax

Performs the power step measurement.

Example
OUTPUT 718;"-SPS;" Sets up the power step masur-t.
OUTPUT 718;"ST 20;" Changes the sweep time to 20 s.
OUTPUT 718;"mSPM;" Performs the power step measuremmt.

Before using SPM, you need to use the -SPS command to perform the setup for the
measurement. The SPS and SPM commands are useful if you want to change the spectrum
analyzer settings before making a power step measurement. The combination of the SPS and
SPM commands is equivalent to the _STEP command and P@W ST@@.

See the description for _STEP for information about the measurement state and measurement
results from a power step measurement.
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-SPS Power Step Setup

BPS
Power Step Setup

Syntax

Performs the setup for the power step measurement.

Example
OUTPUT 718;"-SPS;" Sets up the power step measurenumt.
OUTPUT 718*"ST 20."
OUTPUT 718;"mSPM;'

Changes the sweep ti9n.43 to 20 s.
Performs the power step mmxuremmat.

The -SPS and -SPM commands can be used if you want to change the spectrum analyzer
settings before making a power step measurement. The combination of the -SPS and -SPM,;‘.A
commands is equivalent to the -STEP command and
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-STEP
Power Step

Syntax

- S T E P

xstep

Performs the power step measurement. The STEP command is equivalent to ~@#I%  ST@&.

Example
OUTPUT 718;",STEP;" F&forms the power step measwremmt.

Executing STEP does the following:

1. Performs the power step measurement.

2. Returns the measurement state. The measurement state indicates if the measurement was
completed or aborted.

3. If the measurement was completed, the measurement results are placed in trace A.

Measurement State: A “1” is returned to the external controller to indicate when the
measurement is finished.

Measurement Results: The results of the power step measurement are stored in trace A. The
measurement units for trace A are determined by the trace data format (TDF) command.

Alternate Commands: The -SPS and -SPM commands can be used instead of -STEP if you
want to change the spectrum analyzer settings before making a power step measurement.
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23YM Symbols per Burst for Power vs Time

-SYM
Symbols per Burst for Power vs Time

Syntax

1 6 2

r==%

0

1 4 0
s y m b o l s

/ \

J

Selects the number of symbols per burst so that the limit lines and measurement limits for
-PBURST. -PRISE. and -PFALL  are sized accordingly. The -SYM command is equivalent to--

If SYM is set to 0, the number of symbols is set to 162. If -SYM is set to 1, the number of
symbols is set to 140. The default value for SYM is 0.

Example
OUTPUT 718;"MOV ,SYM,O;" Sets the number of sgmbok  to 162.

You should set -SYM prior to executing -PBURST,  -PRISE, or -PFALL.

Query Example
OUTPUT 718;"SYM?;"

The query response will be the current value of -SYM.
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-STANDARD
Standard Band Mode

Syntax

pb773b

Allows you to specify which tuning mode the system is in; IS54/800MHz  mode, IS-136/800MHz
mode, or IS-136/1900MHz  mode. If IS54/800MHz  or IS136/800MHz  is selected, the 800 MHz
tuning plan will be used throughout all the measurements. If IS-1360900  MHz is selected, 1900
MHz tuning plan will be used throughout all the measurements. The 800 MHz frequency band
is from 824 MHz to 894 MHz and has frequency blocks A”, A, B, A’, and B’. The 1900 MHz
bands is from 1.850 GHz to 1.990 GHz and has frequency blocks A, D, B, E, F, and C. IS-136
also has the digital control channel. The -STANDARD command is equivalent to the menu key
St~&rd/B~d  .

If STANDARD is set to 0, the system is in IS-54/800  MHz mode. If -STANDARD is set to 1, the
system is in IS-136/800  MHz mode. If STANDARD is set to 2, the system is in IS-136/1900  MHz
mode.

Example
OUTPUT 718;"MOV -STANDARD,l;" Sets system to IS-136/800 h4H.z  mode.

Query Example
OUTPUT 718;"-STANDARD?;"

The query response will be the current value of STANDARD.
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-TA Trace Active

-TA
Trace Active

Syntax

- T A

xta

-TA allows you to view an active trace on the spectrum analyzer display after a measurement
has been completed. The -TA command is equivalent to a$?#6 &‘%?fvE’.

Example
OUTPUT 718;"mTA;"
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-TBL
Table or Trace

Syntax

Allows you to specify if the numerical or trace results of the adjacent channel power
measurements are displayed on the spectrum analyzer screen. The -TBL command is
equivalent to VU% ~kk~JMK%.

If -TBL is set to a “0,” the trace result will be displayed. If -TBL is set to a ’ 1,” the numerical
results, in a tabular format, will be displayed. The default for -TBL is 1.

Example
OUTPUT 718;"MOV ,TBL,O;" The trace result will be disph~ed.

Related Commands: -ACP, -ACPM,  and -ACPMT.

Query Example
OUTPUT 718;"BTBL?;"

The query response will be the current value of -TBL.
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-TC Trace Compare

-TC
Trace Compare

Syntax

xtc

-TC copies the active trace from trace A into trace C. Trace A remains in the active mode,
trace C is placed into the view mode (in the view mode, the trace is not updated). The -TC
command is equivalent to %R&E  ~~~~,.

Example
OUTPUT 718; “,TC; ”
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-TN
Timeslot Number

Syntax

r timeslot 7

xtn

Allows you to enter the timeslot  number for the burst that you want to measure. The -TN
command is equivalent to TIWWT  RMBER  .

-TN can accept an integer from 1 to 6. The default for -TN is 1.

Example
OUTPUT 718;"MOV ,TN,2;" Sets the timeslot  number to 2.

Query Example
OUTPUT 718;"-TN?;"

The query response will be a the current timeslot  number.
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-TOP Display Top or Bottom

-TOP
Display Top or Bottom

Syntax

For a power versus time measurement, -TOP selects the section of the burst that is measured
and displayed: the top section or the bottom section. The -TOP command is equivalent to
P~~~w! aqgJ!!&.

If -TOP is set to 0, it is set to display the bottom section of the burst. If -TOP is set to 1, it is
set to display the top section of the burst. The default value for -TOP is 1.

Example
OUTPUT 718;"MOV ,TOP,O;" Sets -TOP to display   the  bottom  section o f  the burst.

You should set -TOP prior to executing -PBURST,  -PRISE, or -PFALL.

Query Example
OUTPUT 718;",TOP?;"

The query response will be the current value of -TOP.
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-TOTPM
Total Power Mode

Syntax

r s i n g l e  7

0
/

.._._..’
m u l t i p l e
/ \

J

-TOTPM  allows you to select the total  power mode. The -TOTPM  command is equivalent to
selecting either SGL or MULT with %2%  $%#R.  SGL HJC$.

If -TOTPM  is set to 0, the single carrier that is being measured determines the reference level
setting. If -TOTPM  is set to 1, the entered value for the total power (-TOTPWR) is used to set
the reference level. The default value for -TOTPM  is 0.

Example
OUTPUT 718;"MOV -TOTPM,O;" Sets -ToTpM  to a single carrier:

Related Commands: -DEFAULT sets -TOTPM  to 0.

Query Example
OUTPUT 718;"-TOTPM?;"

The query response will be the current value of -TOTPM.
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-TOTPWR ‘l&al Power

-TOTPWR
Total Power

Syntax

t o t a l  t r a n s m i t t e r

Allows you to enter the total RF power of the transmitters. The -TOTPWR variable is
equivalent to entering the power with ,mTL  PI@ Z’K%~‘!&$..

-TOTPWR  can accept a real number from 0 to 60. The measurement unit is dBm. The default
value for -TOTPWR is 50 dBm.

Example
OUTPUT 718;"MOV ,TOTPWR,30;" Sets the total power to +30 dBm.

The entered value allows the spectrum analyzer to adjust the input attenuation automatically
so that the spectrum analyzer is not driven into signal compression for signals with power
levels less than the entered value.

Related Commands: -DEFAULT sets -TOTPWR  to 50. -TOTPM  selects the mode for the total
power.

Query Example
OUTPUT 718;",TOTPWR?;"

The query response will be the current setting for the total power.
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-TRIGD
Trigger  Delay

Syntax

t r i g g e r

-TR I CD

x t r i g d

Allows you to enter the delay time from the external trigger signal to the reference point of
the burst. The -TRIGD  variable is equivalent to TN%. I’k&Y“~.

If -FTACQ is set to 0, you can enter in an integer for trigger delay from -32,000 /KS to 6,000 ps.
If -FTACQ is set to 1, you can enter an integer for trigger delay from -32,000 ,M to 2,300 ps.
The measurement unit for -TRIGD  is ,s. If you do not enter a trigger delay, a default value of
0 pus is used. When ‘IBXG ,SI%? IB R@’ is set to DD, use a value of 0. If ?@BZ  Sl@ DD. I&@ is
set to EXT, a positive value of trigger delay is usually required.

Example
OUTPUT 718;"MOV -TRIGD,40;" Sets the trigger delay to 40 ps.

The reference point for the trigger delay is point 0 of the burst. Related Commands:
-TRIGSRC.  -DEFAULT sets -TRIGD  to 0.

Query Example
OUTPUT 718;",TRIGD?;"

The query response will be the current value of -TRIGD.
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-TRIGF  Trigger Frame Period

-TRIGF
Trigger  Frame Period

Syntax

/ 2 0  ms ,

r
. . ..._..’

/ 40 rns ,

J

xtrigi

Allows you to specify if the mobile station uses a full-rate or half-rate speech codec
The -TRIGF variable is equivalent to I%%IOD 3%~. If the frame structure for the

transmission is for a full-rate codec, you should ensure that -TRIGF is set to 0 (20 ms). If the
frame structure is for a half-rate codec, you should ensure that -TRIGF is set to 1 (40 ms). The
default value for -TRIGF is 0.

Note The above settings assume that the trigger period is the same as the RF burst
period. If the external trigger period is 40 ms, but the RF burst period is 20 ms,
set -TRIGF to 1. In this case, you must temporarily set -TRIGF to 0 for correct
carrier off power measurements.

Example
OUTPUT 718;"MOV ,TRIGF,O;" Selects the 20 ms setting for -TRIGI?

Related Commands: -TRIGSRC. -DEFAULT sets -TRIGF to 0.

Query Example
OUTPUT 718;",TRIGF?;"

The query response will be the current value of -TRIGF.
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-TRIGM
Trigger  Mode for Power Measurements

Syntax

-TRIGM

/ v i d e o  1

0
/

,._._..’
external
/ \

Selects the trigger source for carrier power, carrier off power, and power step measurements.
The -TRIGM  command is equivalent to P#R TRIO EXT VID .

If -TRIGM  is set to 0, the trigger mode is set to video. If -TRIGM  is set to 1, the trigger mode is
set to external. The default value for -TRIGM  is 0.

Example
OUTPUT 718;"MOV ,TRIGM,O;" Sets the trigger mode to vio!eo.

You should set -TRIGM  prior to executing . ..CPWR.  -COPWR,  or -STEP

Related Commands: -DEFAULT sets -TRIGM  to 0.

Query Example
OUTPUT 718;",TRIGM?;"

The query response will be the current value of -TRIGM.
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-TRIGP Trigger Polarity

-TRIGP
Trigger  Polarity

Syntax

negot  ive
/ ,

-TRIGP

I \

0

. . ..._..’
p o s i t i v e

J

xtrigp

Allows you to select the edge trigger polarity for the TTL trigger signal. The -TRIGP  variable is,’ 1 ,,, ._
equivalent to TRf&: m,.$m  ‘$dg.

If -TRIGP is set to 0, the spectrum analyzer will trigger on the negative edge of the trigger
signal. If -TRIGP  is set to 1, the spectrum analyzer will trigger on the positive edge of the
trigger signal. The default value for -TRIGP  is 1.

Setting -TRIGSRC to 1 will automatically set -TRIGP  to 1.

Example
OUTPUT 718;"MOV ,TRIGP,O;" Selects triggering on the negative edge of the trigger signal.

Related Commands: -TRIGSRC.  -DEFAULT sets -TRIGP to 1.

Query Example
OUTPUT 718;",TRIGP?;"

The query response will be the current value of -TRIGP
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-TRIGSRC
Trigger  Source

Syntax

,- E x t e r n a l

0

/ Demod  \

xtrigsrc

Allows you to specify the source of trigger signals used for power versus time and gated ACP
measurements. The -TRIGSRC  command is equivalent to ‘I%&, BIK 283 ‘k%T .

If the trigger signal is from an external source, (that is, burst carrier trigger circuit or
transmitter frame trigger output), you should ensure that -TRIGSRC is set to 0. If the trigger
signal is from the frame trigger output of the Option 151/160  digital demodulator, you should
ensure that -TRIGSRC is set to 1. The default value of -TRIGSRC  is 1 if Options 151/160  are
present; 0 otherwise.

Setting -TRIGSRC to 1 will set -TRIGP to 1, -TRIGD to 0, and F’IACQ to 1. Setting -TRIGSRC
to 0 will set -FTACQ to 0.

Example
OUTPUT 718;"MOV -TRIGSRC,l;" Select DD trigger source.

Related Commands: -TRIGF,  -TRIGP,  -FTACQ. -DEFAULT sets -TRIGSRC  to 0.

Query Example
OUTPUT 718;"-TRIGSRC?;"

The query response will be the current value of -TRIGSRC.

Note With -TRIGSRC set to 1, you must connect a cable from the FRAME TRIG
OUTPUT to the GATE TRIGGER INPUT on the analyzer rear panel.
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Glossary

~14 DQPSK
7r/4  shifted, differential quadrature phase shift keying. This is a type of digital modulation.

absolute amplitude accuracy
The degree of correctness or uncertainty (expressed either in volts or dB power). It includes
relative uncertainties plus calibrator uncertainty. For improved accuracy, some spectrum
analyzers specify frequency response relative to the calibrator as well as relative to the
midpoint between peak-to-peak extremes. Refer also to relative amplitude accuracy.

active function readout
The area of a display screen where the active function and its state are displayed.
The active function is the one that was completed by the last key selection or
remote-programming command.

active marker
The marker on a trace that can be repositioned either by front-panel controls or by
programming commands.

active trace
The trace (commonly A, B, or C) that is being swept (updated) with incoming signal
information.

amplitude accuracy
The general uncertainty of a spectrum analyzer amplitude measurement, whether relative
or absolute.

amplitude droop
The amplitude slope of an NADC burst signal measured at the decision points over one
timeslot. The units typically are dB/symbol.

attenuation
A general term used to denote a decrease of signal magnitude in transmission from one
point to another. Attenuation may be expressed as a scalar ratio of the input to the output
magnitude in decibels.

bandwidth selectivity
This is a measure of the spectrum analyzer’s ability to resolve signals unequal in amplitude.
It is the ratio of the 60 dB bandwidth to the 3 dB bandwidth for a given resolution filter
(IF). Bandwidth selectivity tells us how steep the filter skirts are. Bandwidth selectivity is
sometimes called shape factor.

base station (BS)
A controlling transceiver that provides service to cellular mobile stations. Also called a cell
site.
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battery-backed RAM
Random access memory (RAM) data retained by a battery. RAM memory cards can contain
data that is maintained with a battery. Refer also to nonvolatile memory.

bit sequence
The sequence of ones and zeros detected when demodulating the signal for a given digital
modulation format. For an NADC signal this refers to the 324 bits detected from the signal
measured over one timeslot.

burst carrier
A carrier that is periodically turned off and on. A burst carrier may or may not be
modulated.

carrier
A signal used to convey information through modulation of signal characteristics. The
amplitude of a carrier signal is usually higher than other types of signals.

carrier frequency error
This is the difference between the expected carrier frequency and the measured carrier
frequency. The units are Hz. Carrier frequency error is calculated from a digitally
demodulated NADC signal, using the slope of the signal phase at the decision points after
subtraction of the I.F.

CDL bits
The difference between IS-54 and IS-136  is in how the base station represents the bits in
one transmission time slot. The last eleven bits of the time slot represent the CDL bits in
IS-136.  Under Digital Demod, end users can demod the bits in the time slot and highlight

them on the screen. IS$+%#IS-136  under BAID b toggles the availability of this
function.

CDVCC
This acronym stands for the coded digital ver@cation  color code, and is a twelve bit
segment of the 324 bit NADC timeslot  bit sequence. For NADC base stations, these are bit
numbers 171 through 182. For NADC mobile stations, these are bit numbers 191 through
202 .

channel number
A number assigned to a carrier frequency.

clear-write mode
This is a spectrum analyzer function that clears the specified trace (A, B, or C) from the
display, then sweeps (updates) the trace each time trigger conditions are met. When trigger
conditions are met, the new input-signal data is displayed, then cleared, and the process
begins again.

codec
Refers to a coder and decoder. A codec performs analog to digital and digital to analog
conversions on voice signals. It is also used to compress and expand data for more efficient
transmission.

command
A set of instructions that are translated into instrument actions. The actions are usually
made up of individual steps that together can execute an operation. Generally, for
spectrum analyzers it is a sequence of code that controls some operation of a spectrum
analyzer. These codes can be keyed in via a controller, or computer. Refer also to function.
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continuous carrier
A carrier that is always on. A continuous carrier may or may not be modulated.

continuous sweep mode
The spectrum analyzer condition where traces are automatically updated each time trigger
conditions are met.

decision points
These are discrete points on the demodulated NADC signal where magnitude and phase
information are measured to obtain the bit sequence and signal modulation accuracy. An
NADC timeslot  consists of 163 decision points, which create 162 symbols and 324 bits.

default
The factory-defined conditions, options, or parameters of an instrument. The default state
may be changed by choosing key selections or writing programming commands to use other
conditions.

digital demodulation
This describes a technique of extracting the information used to modulate a signal. Digital
signal processing algorithms are used on the signal after it has been converted from an
analog to a digital form (digitized).

display detector mode
The manner in which analog, video information is processed prior to being digitized and
stored in memory.

DLP
The abbreviation for downloadable program. A single programming command or a sequence
of programming commands used to perform specific operations. DLPs can be made up
of several functions, variables, and traces defined by the program creator. The DLP can
be downloaded from one electronic storage medium into another and executed without a
controller.

drift
The slow (relative to sweep time) change of signal position on the display as a result of a
change in local oscillator frequency versus sweep voltage. While spectrum analyzer drift
may require periodic retuning, it does not impair frequency resolution.

dynamic range
The power ratio (dB)  between the smallest and largest signals simultaneously present at the
input of a spectrum analyzer that can be measured with some degree of accuracy. Dynamic
range generally refers to measurement of distortion or intermodulation products.

envelope detector
A detector circuit whose output follows the envelope, but not the instantaneous variation
of its input signal. This detector is sometimes called a peak detector. In superheterodyne
spectrum analyzers, the input to the envelope detector comes from the final IF, and the
output is a video signal. When the spectrum analyzer is in zero span, the envelope detector
demodulates the input signal, and you can observe the modulating signal as a function of
time on the display.

error message
A message on the spectrum analyzer display that indicates an error condition. An error
condition can be caused by missing or failed hardware, improper user operation, or other
conditions that require additional attention. Generally, the requested action or operation
cannot be completed until the condition is resolved.
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EVM
This acronym stands for error vector magnitude, and is a measure of the modulation
accuracy for a digitally modulated carrier. Each decision point in a demodulated NADC
signal has an ideal magnitude and phase, and a measured magnitude and phase. The error
vector is the difference between the vectors formed by the ideal and measured magnitude
and phase at the decision points. EVM is the ratio of the magnitude of the error vector to
the magnitude of the ideal vector, expressed in percent.

For NADC signals, EVM is calculated after I-Q origin offset, carrier frequency error, and
amplitude droop have been mathematically eliminated from the signal. The RMS EVM is
calculated as the root mean square of the individual decision point EVMs. Refer to chapter
9, “Operating Reference/Specifications, ” for a further discussion of EVM.

external trigger signal
For the NADC measurements personality, the external trigger signal is a TTL signal that
is input to the spectrum analyzer’s GATE INPUT connector. The external trigger signal
initiates a sweep of the spectrum analyzer, thus the external trigger signal makes the
measurements synchronous with the frame rate of the burst RF input signal.

Armware
An assembly made up of hardware and instruction code. The hardware and instruction
code is integrated and forms a functional set that cannot be altered during normal
operation. The instruction code, permanently installed in the circuitry of the instrument,
is classified as ROM (read-only memory). The firmware determines the operating
characteristics of the instrument or equipment. Each firmware version is identified by a
revision code number, or date code.

frame
For a NADC-TDMA signal, a frame consists of six timeslots. Each frame is equivalent to 972
symbol periods (1944 bits) and is 40 ms in length. See also timeslot.

frame trigger
This is a trigger signal that provides one pulse per frame; it can be used to synchronize the
measurement interval with a selected timeslot. Option 151 makes a frame trigger available
at the rear panel of the HP 8590E-series  analyzers called FRAME TRIG OUTPUT. For
NADC signals, this rear panel frame trigger is a TTL level positive pulse of 1.4 microsecond
duration with a period of 40 milliseconds.

frame trigger acquisition
The act of positioning the frame trigger to a specific point in the frame just prior to the
timeslot  to be measured. Once the frame trigger has been successfully acquired, the
timeslot  of interest can be digitized with a time record not much longer than the timeslot.

frequency accuracy
The uncertainty with which the frequency of a signal or spectral component is indicated,
either in an absolute sense or relative to another signal or spectral component. Absolute
and relative frequency accuracies are specified independently.

frequency range
The range of frequencies over which the spectrum analyzer performance is specified. The
maximum frequency range of many microwave spectrum analyzers can be extended with
the application of external mixers.
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frequency resolution
The ability of a spectrum analyzer to separate closely spaced spectral components and
display them individually. Resolution of equal amplitude components is determined by
resolution bandwidth. Resolution of unequal amplitude signals is determined by resolution
bandwidth and bandwidth selectivity.

frequency response
The peak-to-peak variation in the displayed signal amplitude over a specified center
frequency range. Frequency response is typically specified in terms of &dB relative to the
value midway between the extremes. It also may be specified relative to the calibrator
signal.

frequency span
The magnitude of the displayed frequency component. Span is represented by the
horizontal axis of the display. Generally, frequency span is given as the total span across
the full display. Some spectrum analyzers represent frequency span (scan width) as a
per-division value.

frequency stability
The ability of a frequency component to remain unchanged in frequency or amplitude
over short- and long-term periods of time. Stability refers to the local oscillator’s ability
to remain fixed at a particular frequency over time. The sweep ramp that tunes the local
oscillator influences where a signal appears on the display. Any long-term variation in
local oscillator frequency (drift) with respect to the sweep ramp causes a signal to shift its
horizontal position on the display slowly. Shorter-term local oscillator instability can appear
as random FM or phase noise on an otherwise stable signal.

front-panel key
Keys that are located on the front panel of an instrument. The key labels identify the
function the key activities. Numeric keys and step keys are two examples of front-panel
keys.

function
The action or purpose that a specific item is intended to perform or serve. The spectrum
analyzer contains functions that can be executed via front-panel key selections, or through
programming commands. The characteristics of these functions are determined by the
firmware in the instrument. In some cases, a DLP (downloadable program) execution of a
function allows you to execute the function from front-panel key selections.

harmonic distortion
Undesired frequency components added to signals because of nonlinear behavior of the
device (for example, a mixer or an amplifier) through which signals pass. These unwanted
components are harmonically related to the original signal

HP-IB
The abbreviation for Hewlett-Packard Interface Bus. It is a parallel interface that allows
you to “daisy-chain” more than one device to a port on a computer or instrument. Interface
protocol is defined in IEEE 488.2. It is equivalent to the industry standard GPIB.

input attenuator
An attenuator between the input connector and the first mixer of a spectrum analyzer (also
called an RF attenuator). The input attenuator is used to adjust the signal level incident
to the first mixer, and to prevent gain compression due to high-level or broadband signals.
It is also used to set the dynamic range by controlling the degree of internally-generated
distortion. For some spectrum analyzers, changing the input attenuator settings changes
the vertical position of the signal on the display, which then changes the reference level
accordingly. In Hewlett-Packard microprocessor-controlled spectrum analyzers, the IF gain
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is changed to compensate for changes in input attenuator settings. Because of this, the
signals remain stationary on the display, and the reference level is not changed.

intermodulation spurious
A measure of the capability of the transmitter to inhibit the generation of intermodulation
distortion products. Intermodulation spurious is sometimes called intermodulation
attenuation.

intermodulation distortion
Undesired frequency components resulting from the interaction of two or more spectral
components passing through a device having nonlinear behavior, such as a mixer or an
amplifier. The undesired components are related to the fundamental components by sums
and differences of the fundamentals and various harmonics. The algorithm is:

fi~f2,2xfiff2,2xf2~~1,3xfif2xf2, andsoon

I-Q constellation pattern
The pattern formed when the magnitude and phase of a signal’s decision points are plotted
in the I-Q (in-phase - quadrature) domain. For r/4 DQPSK signals the ideal pattern has eight
evenly spaced points that are 7r/4  radians apart with a magnitude of one.

I-Q domain
The I-Q (in-phase - quadrature) domain is a way of expressing a signal in terms of an
in-phase component (0 degree phase shift) and a quadrature component (90 degree phase
shift). The magnitude of the signal is given by:

@-Tip

The phase of the signal is given by:

arctan(&/I)

I-Q origin offset
The ratio of the offset of the measured origin from the ideal origin of a signal in the I-Q
(in-phase - quadrature) domain to the ideal magnitude at the decision points. This ratio is
expressed in units of dB.

I-Q trajectory pattern
The pattern formed when the magnitude and phase of a signal are plotted in the I-Q
(in-phase - quadrature) domain. With options 151 and 161, the I-Q trajectory pattern of
an NADC signal can be plotted with a resolution of five points per symbol. The measured
points are plotted sequentially, connected to one another.

limit line
A test limit made up of a series of line segments, positioned according to frequency or time,
and amplitude, within the spectrum analyzer’s measurement range. Two defined limit lines
may be displayed simultaneously. One sets an upper test limit, the other sets a lower test
limit. Trace data can be compared with the limit lines as the spectrum analyzer sweeps. If
the trace data exceeds either the upper or lower limits, the spectrum analyzer displays a
message or sounds a warning, indicating that the trace failed the test limits.

limit-line Ale
The user-memory file that contains the limit-line table entries. Limit lines are composed of
frequency and amplitude components that make up a trace array and this data is stored in
the file. The limit-line file feature is available on spectrum analyzers that are capable of
limit-line operation. Refer also to limit line.
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limit-line table
The line segments of a limit line are stored in the limit-line table. The table can be recalled
to edit the line segments, then restored in the limit-line file. Refer also to limit line.

Lo
The abbreviation for local oscillator. The local oscillator output in a superheterodyne system
is mixed with the received signal to produce a sum or difference equal to the intermediate
frequency (IF) of the receiver.

LO feedthrough
The response that occurs on a spectrum analyzer’s CRT when the first local oscillator
frequency is equal to the first IF. The LO feedthrough is a 0 Hz marker with no error, so it
can be used to improve the frequency accuracy of spectrum analyzers with nonsynthesized
LO systems.

log display
The display mode in which vertical deflection is a logarithmic function of the input-signal
voltage. Log display is also called logarithmic display. The display calibration is set by
selecting the value of the top graticule line (reference level), and scale factor in volts per
division. On Hewlett-Packard spectrum analyzers, the bottom graticule line represents
zero volts for scale factors of 10 dB/division or more. The bottom division, therefore, is
not calibrated for those spectrum analyzers. Spectrum analyzers with microprocessors
allow reference level and marker values to be indicated in dBm,  dBmV,  dBpV,  volts, and
occasionally in watts. Nonmicroprocessor-based spectrum analyzers usually offer only one
kind of unit, typically dBm.

magnitude error
Magnitude error refers to the magnitude component of an EVM measurement. Each
decision point in an NADC signal has an ideal magnitude and a measured magnitude.
Magnitude error is the ratio of the difference between the ideal and measured magnitude to
the ideal magnitude, expressed in percent.

For NADC signals, magnitude error is calculated after I-Q origin offset, carrier frequency
error, and amplitude droop have been mathematically eliminated from the signal. The
RMS magnitude error is calulated  as the root mean square of the individual decision point
magnitude errors.

marker
A visual indicator we can place anywhere along the displayed trace. A marker readout
indicates the absolute value of the trace frequency and amplitude at the marked point. The
amplitude value is displayed with the currently selected units.

maximum input level
The maximum signal power that may be safely applied to the input of a spectrum analyzer.
The maximum input level is typically 1 W (-30 dBm)  for Hewlett-Packard spectrum
analyzers.

memory
A storage medium, device, or recording medium into which data can be stored and held
until some later time, and from which the entire original data may be retrieved.

memory card
A small, credit-card-shaped memory device that can store data or programs. The programs
are sometimes called personalities and give additional capabilities to your instrument.
Typically, there is only one personality per memory card. Refer also to personality.
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menu
The spectrum analyzer functions that appear on the display and are selected by pressing
front-panel keys. These selections may evoke a series of other related functions that
establish groups called menus.

mobile station (MS)
A transceiver unit operating as part of a cellular system. Also called the subscriber unit.
This includes vehicle-mounted handheld units.

modulation accuracy
Modulation accuracy is a measure of the difference between the modulation characteristic
of a real transmitter and that of an ideal transmitter. For NADC signals, modulation
accuracy is expressed in terms of EVM, magnitude error, phase error, carrier frequency
error, I-Q origin offset, and amplitude droop.

nonvolatile memory
Memory data that is retained in the absence of an ac power source. This memory is
typically retained with a battery. Refer also to battery-backed RAM.

parameter units
Standard units of measure, which include the following:

Measured Unit
Parameter Name

frequency hertz
power level decibel relative to milliwatts
power ratio decibel
voltage volt
time second
electrical current ampere
impedance (resistance) ohm

Unit
Abbreviation

Hz
dBm
dB
V

i
0

peak detection mode
The spectrum analyzer state where circuits calculate the peak value of a displayed signal.
This value is determined by evaluating a series of measured values from an active trace.

peak detector
A detector that follows the peak or envelope of the signal applied to it. The standard
detector in a spectrum analyzer is typically a peak detector. MIL-STD EM1 measurements
usually call for peak detection.

personality
Applications available on a memory card or other electronic media that extends the
capability of an instrument for specific uses. Examples include the HP 85718B  NADC-TDMA
measurements personality, the digital radio personality, and the cable TV personality.

phase error
Phase error refers to the phase component an EVM measurement. Each decision point in
an NADC signal has an ideal phase and a measured phase. Phase error is the difference
between the ideal and measured phase expressed in degrees.

For NADC signals, phase error is calculated after I-Q origin offset, carrier frequency error,
and amplitude droop have been mathematically eliminated from the signal. The RMS phase
error is calulated  as the root mean square of the individual decision point phase errors.
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point 0
For the NADC-TDMA frame structure, point 0 refers to the start of symbol 1 of a timeslot.

positive peak
The maximum, instantaneous value of an incoming signal. On digital displays, each
displayed point of the signal indicates the maximum value of the signal for that part of the
frequency span or time interval represented by the point.

query
Any spectrum analyzer programming command having the distinct function of returning a
response. These commands may end with a question mark (?). Queried commands return
information to the computer.

random-access memory
RAM (random-access memory) or read-write memory, is a storage area allowing access to
any of its storage locations. Data can be written to or retrieved from RAM, but data storage
is only temporary. When the power is removed, the information disappears. User-generated
information appearing on a display is RAM data.

read-only memory
ROM (read-only memory) that is encoded into the spectrum analyzer’s firmware. The data
can be read only; it cannot be written to or altered by the user.

reference level
The calibrated vertical position on the display used as a reference for amplitude
measurement in which the amplitude of one signal is compared with the amplitude of
another regardless of the absolute amplitude of either.

relative amplitude accuracy
The uncertainty of an amplitude measurement in which the amplitude of one signal is
compared with the amplitude of another, regardless of the absolute amplitude of either.
Distortion measurements are relative measurements. Contributors to uncertainty include
frequency response and display fidelity and changes of input attenuation, IF gain, scale
factor, and resolution bandwidth.

resolution bandwidth
The ability of a spectrum analyzer to display adjacent responses discretely (hertz, hertz
decibel down). This term is used to identify the width of the resolution bandwidth Alter
of a spectrum analyzer at some level below the minimum insertion-loss point (maximum
deflection point on the display). Typically, it is the 3 dB resolution bandwidth that is
specified,  but in some cases the 6 dB resolution bandwidth is specified.

RX (receive) band
The frequency range over which a NADC-TDMA base station or mobile station can receive
carrier signals.

SACCB
This acronym stands for the slow associated control channel, and is a twelve bit segment of
the 324 bit NADC timeslot  bit sequence. For NADC base stations, these are bits 29 through
40. For NADC mobile stations, these are bits 179 through 190.

scale factor
The per-division calibration of the vertical axis of the display.
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sensitivity
The level of the smallest sinusoid that can be observed on a spectrum analyzer, usually
under optimized conditions of minimum resolution bandwidth, 0 dB input attenuation, and
minimum video bandwidth. Hewlett-Packard defines sensitivity as the displayed average
noise level. A sinusoid at that level appears to be about 2 dB above the noise.

serial prefix
Serial numbers that identify an instrument begin with a five-character prefix. The prefix in
this case represents the version of firmware that particular instrument was shipped with.

single-sweep mode
The spectrum analyzer sweeps once when trigger conditions are met. Each sweep
is initiated by pressing an appropriate front-panel key, or by sending a programming
command.

softkey
Key labels displayed on a screen or monitor that are activated by mechanical keys
surrounding the display, or located on a keyboard. Softkey  selections usually evoke menus
that are written into the program software. Front-panel key selections determine the menu
(set of softkeys) appears on the display.

span
Span equals the stop frequency minus the start frequency. The span setting determines the
horizontal-axis scale of the spectrum analyzer display.

span accuracy
The uncertainty of the indicated frequency separation of any two signals on the display.

spectral component
One of the sine waves comprising a spectrum.

spectrum
An array of sine waves differing in frequency and amplitude. They are properly related
with respect to phase and, taken as a whole, form a particular time-domain signal.

spectrum analyzer
A device that effectively performs a Fourier transform and displays the individual spectral
components (sine waves) that form a time-domain signal.

step
The increment of change that results when you press the front-panel step keys, @ and 0,
or by program commands.

stop/start frequency
Terms used in association with the stop and start points of the frequency measurement
range. Together they determine the span of the measurement range.

symbol
For the NADC-TDMA modulation scheme, a symbol consists of 2 bits of data.

synchronization word
The synchronization (sync) word is a segment of the bit sequence used to identify the
timeslot  that contains it. For NADC signals there are six different sync words; one for each
timeslot  in a frame. The sync words are each 28 bits long. For NADC base stations the sync
word consists of bits 1 through 28. For NADC mobile stations the sync word consists of bits
29 through 56.
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syntax
The grammar rules that specify how commands must be structured for an operating system,
programming language, or applications.

test limit
The acceptable results levels for any given measurement. The levels vary from country to
country, and depend on the equipment being tested.

time division multiple access (TDMA)
A process of sharing a cellular channel by sharing time between users. Each user is assigned
a specific time position.

timeslot
A specific time period within the digital frame. For a NADC system, there are six timeslots
per frame. Each timeslot  is 162 symbol periods (324 bits) long. Refer also to frame.

trace
A trace is made up of a series of data points containing frequency and amplitude
information. The series of data points is often called an array. Traces A, B, and C are the
typical names of traces that the spectrum analyzer displays. The number of traces is specific
to the instrument.

TX (transmit) band
The frequency range over which a NADC-TDMA base station or mobile station can transmit
carrier signals.

units
Dimensions on the measured quantities. Units usually refer to amplitude quantities because
they can be changed. In spectrum analyzers with microprocessors, available units are dBm
(dB relative to 1 mW (milliwatt) dissipated in the nominal input impedance of the spectrum
analyzer), dBmV (dB relative to 1 mV (millivolt)), dBpV  (dB relative to 1 pV>,  volts, and, in
some spectrum analyzers, watts.

update
To make existing information current; to bring information up to date.

video
A term describing the output of a spectrum analyzer’s envelope detector. The frequency
range extends from 0 Hz to a frequency that is typically well beyond the widest resolution
bandwidth available in the spectrum analyzer. However, the ultimate bandwidth of the
video chain is determined by the setting of the video filter.

video bandwidth
The cut-off frequency (3 dB point) of an adjustable  low-pass filter  in the video circuit.
When the video bandwidth is equal to or less than the resolution bandwidth, the video
circuit cannot fully respond to the more rapid fluctuations of the output of the envelope
detector. The result is a smoothing of the trace, or a reduction in the peak-to-peak
excursion, of broadband signals such as noise and pulsed RF when viewed in broadband
mode. The degree of averaging or smoothing is a function of the ratio of the video
bandwidth to the resolution bandwidth.

video Alter
A post-detection, low-pass filter that determines the bandwidth of the video amplifier. It is
used to average or smooth a trace. Refer also to video bandwidth.
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zero span
The case in which a spectrum analyzer’s local oscillator remains fixed at a given frequency
so that the spectrum analyzer becomes a fixed-tuned receiver. In this state, the bandwidth
is equal to the resolution bandwidth. Signal amplitude variations are displayed as a
function of time. To avoid loss of signal information, the resolution bandwidth must be as
wide as the signal bandwidth. To avoid any smoothing, the video bandwidth must be set
wider than the resolution bandwidth.
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Index

1
100 dB display range, 2-19, 3-31
10110 mod accuracy

measuring, $41
13 dB/div display, 2-19, 3-31
1 BURST 10 BURST softkey

description, 8-22
using, 3-37, 3-39, 3-41, 3-43

5
50 9 RF bridge, 9-36

7
75 0 RF bridge, 9-36

8

8

8

8

point constellation
command, lo-67
display graph, 2-38
point constellation measurement

description, 2-38, 3-52
POINT CONSTLN softkey
description, 7-20, 8-26
using, 2-32, 2-38, 2-44, 3-46, 3-52, 3-58

A
absolute amplitude accuracy

determining, 2-3, 3-3
verification test, 4-4

accessing
NADC analyzer mode, 1-15
NADC analyzer mode for remote operation,

5-2
spectrum analyzer functions, 1-17-19
spectrum analyzer functions while using

the NADC analyzer mode, 1-18
spectrum analyzer mode, 1-19

accessories, 9-33-38
ac power source, 9-36
AC probe, 9-36
broadband preamplifiers, 9-36
close-field probes, 9-37
external keyboard, 9-37
memory card, 9-37
plotter, 9-37
printer, 9-38

RF bridge, 9-36
scalar 50 fl transmission/reflection test set,

9-35
transit case, 9-38

-ACH command, lo-10
programming example, 5-2 1

ACP CH/SWP softkey
description, 7-13
using, 2- 19

-ACP command, 10-l 1
programming example for base station

(instrument firmware version 930506),
5-30

programming example for base station
(instrument firmware versions later
than version 930506), 5-25

programming example for mobile station
(instrument firmware version 930506),
5-32

programming example for mobile station
(instrument firmware versions later
than version 930506), 5-27

ACP GTD CH/SWP  softkey
description, 8-17
using, 3-31

ACP GTD softkey
description, 8-17
using, 3-3 1

-ACPM command, lo-15
-ACPMT  command, lo-16
ac power source, 9-36
ac probe, 9-36
-ACPS command, lo-17
ACP setup

menu softkeys, mobile station, 8-17
ACP Setup softkey

description, 8-17
ACP softkey

description, 7-13
using, 2-19

active function or error message annotation,
9-3

adapters
BNC right-angle, l-2

adjacent channel power
command, lo-11
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commands, 10-2, 10-4
IS documents, 2-21, 3-33
measurement command, lo-15
measurement description, 2-19, 3-32
measurement table display, 2-20, 3-32
measurement trace display, 2-20, 3-33
measurement type command, lo-16
measuring, 2-18, 2-19, 3-30, 3-31
menu map, base station, 7-12
menu map, mobile station, 8-16
menu softkeys, base station, 7-13
menu softkeys, mobile station, 8-17
programming example for a base station

(instrument firmware version 930506),
5-30

programming example for a base station
(instrument firmware versions later
than version 930506),  5-25

programming example for a mobile station
(instrument firmware version 930506),
5-32

programming example for a mobile station
(instrument firmware versions later
than version 930506), 5-27

setup command, lo-17
specifications, 9-l 1

adjacent channel power functions,
differences, 2-2 1, 3-33

Adj Chan Power softkey
using, 2-19, 3-31

advanced mobile phone service, vii
American Digital Cellular, vii
amplifiers, 9-36
Amplitude over range, resetting RL . . error

message, 6-4
amplitude range for power vs time

command, lo-94
amplitude scale, 9-2

annotation, 9-3
Amplitude under range, resetting RL . .

error message, 6-4
AMPTD UNITS softkey,  9-2
analog part of NADC system, vii
annotation, 9-3

screen, 9-3
softkey labels, l-4

-ARL command, lo-18
attack time, measuring, 3-28
attenuation. See external attenuation

amount of external attenuation for a base
station, 2-3

amount of external attenuation for a mobile
station, 3-3

auto channel
command, lo-10

programming example, 5-2 1
AUTO CHANNEL softkey

description, 7-9, 7-15, 8-9, 8-19
using, 2-6, 3-8

automatic reference level
command, lo-18

averaged mod accuracy measurement
description, 2-29, 3-43

average error vector magnitude
measuring, 2-29, 3-43

average of the sweeps
using MEASURE AVG PKS, 3-21

AVERAGE ON OFF softkey
description, 7-17, 8-22
using, 2-25, 2-27, 2-29, 3-37, 3-43

average or peaks for power vs time
command, lo-19

averaging bursts, example, 3-22
averaging the results, 3-21
-AVG command, lo-19

B
BAND A’ softkey

description, 7-29, 8-35
using, 2-46, 2-50, 3-60, 3-61

BAND B’ softkey
description, 7-29, 8-35
using, 2-46, 2-50, 3-60, 3-61

BAND B softkey
description, 7-29, 8-35
using, 2-46, 2-50, 3-60, 3-61

-BAND command, lo-20
BANDS A” + A softkey

description, 7-29, 8-35
using, 2-46, 2-50, 3-60, 3-61

band, selecting, 2-46, 3-60, 3-61
band selection, saving, 2-46, 2-48, 3-60, 3-61
Band softkey

description, 7-30, 8-35
using, 2-50

base or mobile station configuration
programming example, 5-20

base station
annotation, 9-3
command, lo-78
definition, vii
menu maps and softkey descriptions, 7-l

BNC cable, l-2
BNC right-angle adapters, l-2
broadband preamplifiers, 9-36
burst

example of viewing a burst, 3-26
measuring a burst, 3-25
programming example, 5-37

burst carrier trigger, l-11
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BURST CONT softkey
description, 8-7
using, 3-3

burst mode, selecting, 3-3
burst, selecting, 3-20
burst width, measuring, 3-25

C
cable, l-2
-CALEVM command, lo-21
CAL EVM softkey

description, 7-18, 8-24
using, 3-47

CAL FREQ & AMPTD softkey, l-9
CAL FREQ for best dynamic range error

message, 6-4
calibrate EVM

command, lo-21
calibration

storing the results, l-9
calibration signal, l-4
CAL OUT connector, l-4
CAL STORE softkey, l-9
card insertion loss, 4-14
card, memory, 9-37
carrier not burst error message, 6-4
Carrier not cant error message, 6-5
carrier off power

command, lo-30
IS documents, 3-15
measurement command, lo-29
measurement description, 2- 13, 3- 15
measurement display, 2- 13, 3- 15
measuring, 2-13, 3-15
programming example, 5-23
selecting external attenuation, 2-2, 3-2
setup command, lo-32
specifications, 9- 10

CARRIER OFF PWR softkey
description, 7-11, 8-12
using, 2-13, 3-15

carrier power
command, lo-35
IS documents, 2-12, 3-14
measurement command, lo-33
measurement description, 2-12, 3-14
measurement display, 2-12, 3-14
measuring, 2-12, 3-14
programming example, 5-22
setup command, lo-34
specifications, 9-8

carrier power and channel power
measurement, differences, 2-22, 3-34

carrier power level, setting the minimum
limit, 10-5

CARRIER POWER softkey
description, 7-11, 8-12
using, 2-12, 3-14

Carrier power too high, Measurement Stopped
error message, 6-5

Carrier power too low, Auto CH Stopped
error message, 6-5

Carrier power too low, Measurement Stopped
error message, 6-6

caution
the caution symbol, v

-CC command, lo-23
CENTER FREQ softkey

description, 7-9
CENTER FREQ softkey,  description, 8-9
center frequency for channel X

command, lo-24
-CFX command, lo-24
changes to the spectrum analyzer functions

during NADC operation, 9-2
changing the amplitude range, 3-21
changing the limit variable, 5-11
changing the parameter variables, 5-12
changing to the E-TDMA analyzer mode

remotely, 5-5
changing to the NADC analyzer mode

remotely, 5-4
channel number

command, lo-25
selecting, 2-6, 3-8

channel number frequencies
base station, 7-9
mobile station, 8-9

CHANNEL NUMBER softkey
description, 7-9, 7-15, 7-25, 8-9, 8-19, 8-31
using, 2-6, 3-8

channel power
command, lo-28
measurement command, lo-26
measurement description, 2-22, 3-34
measurement display, 2-22, 3-34
measuring, 2-22, 3-34
programming example, 5-35
setup command, lo-27
specifications, 9- 13

channel power and carrier power
measurement, differences, 2-22, 3-34

channel spacing, vii
channel tuning plan

selecting, 2-5, 3-7
GHAN POWER softkey

description, 7-13, 8-17
using, 2-22, 3-34

CHAN X CTR FREQ softkey
description, 7-9, 7-25, 8-9, 8-31
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using, 2-6, 3-8
characteristic. See specifications and

characteristics
characteristic, definition, 9-7
-CH command, lo-25
-CHPM command, lo-26
-CHPS command, lo-27
-CHPWR command, lo-28

programming example, 5-35
Clock signal too low, data may have to be

randomized error message, 6-22
close-field probes, 9-37
codec

full-rate and half-rate, vii
combiner tuning

command, lo-39
measurement command, lo-37
measurement results, 2-51
menu softkeys, 7-31
setup command, lo-38
specifications, 9- 15
using, 2-50

COMBINER TUNING softkey
description, 7-29
using, 2-50

-COM command, lo-29
commands

descriptions of the programming commands,
10-9

list of commands, 10-2-4
moving a value  into a command with MOV,

5-7
Config  softkey, 2-3, 3-3
configuration

commands, 10-2
menu map, base station, 7-6
menu map, mobile station, 8-5
menu softkeys, base station, 7-6
menu softkeys, mobile station, 8-5
values, 7-6, 8-5

configure digital demod-based test, 2-8
configure digital demod test, 3-10
configure mod accuracy test, 3-10
configure the personality, 2-3, 3-3
configuring the personality for your test

setup, 2-2, 3-2
connecting the cables to the spectrum

analyzer rear panel, l-9
connecting the external precision frequency

reference, 1-14
constellation graph, display, 3-52
continuous carrier mode, selecting, 3-3
continuous carrier or burst carrier

command, lo-23
-COPWR command, lo-30

programming example, 5-23
COPY key, l-4
-COS command, lo-32
-CPM command, lo-33
-CPS command, lo-34
-CPWR command, lo-35

programming example, 5-22
creating a limit line function, 5-13
-CTM command, lo-37
-CTS command, lo-38
-CTUN command, lo-39
customizing the NADC personality, 5-10-18

D
data

menu map base station, 7-21, 8-27
-DATABITS command, lo-40
-DATABITS command programming example,

5-42
data bits display description, 2-43, 3-56
DATA BITS softkey

description, 7-21, 8-27
using, 2-40, 2-42, 3-46, 3-54, 3-56

data keys, l-4
data points, decreasing, 3-3 1
dc probes

use of, 9-37
-ddAVG command, lo-42
-ddCONSTLN command, lo-43
-ddCONT  command, lo-44
-ddERRM command, lo-45
-ddEVMCORR command, 1 O-46
-ddFTERRM  command, lo-47
-ddNAVG command, lo-48
-ddNOPLT  command, lo-49
-ddNOPRT command, 1 O-50
-ddPARTIAL command, lo-51
-ddPHASERR  command, lo-52
-ddRESBW  command, lo-53
-ddSAVMEAS  command, lo-54
-ddSRCH command, lo-55
-ddSTATUS command, lo-56
-ddSTATUS  command programming example,

5-54
-ddTENB  command, lo-58
-ddTRIG command, lo-59
DD TRIG EXTERNAL softkey

description, 7-26, 8-32
using, 3- 11

DD TRIG FRAME softkey
description, 7-26, 8-32
using, 3-l 1

DD TRIG FREE RUN softkey
description, 7-26, 8-32
using, 3- 11
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DD Trigger softkey
description, 7-25, 8-31

-ddWSYNC command, lo-60
decreasing the number of data points, 3-31
-DEFAULT command, lo-61
DEFAULT CONFIG  softkey

description, 7-8, 8-7
using, 2-4, 3-5

default configuration
command, lo-61

default limits for the pass/fail message, 9-32
delay. See trigger delay
delay time

and external trigger relationship, 3-5
delay time, entering, 3-4
demod config

menu map base station, 7-25, 8-31
demod data bits

displaying, 2-41
hold results, 2-40, 3-54

demod data bits, displaying, 3-55
DEMOD RESBW softkey

description, 7-25, 8-31
demodulated data bits

command, lo-40
descriptions of the programming commands,

10-9-l 12
detector modes, 9-3
determining overall system absolute

amplitude accuracy, 2-3, 3-3
determining when a measurement is done,

5-8
Digital Advanced Mobile Phone Service, vii
digital demod

lo/10  command, lo-58
8 point constln command, lo-43
average command, lo-42
commands, 10-4
config  commands, 10-4
continuous command, lo-44
data commands, 10-4
error message command, lo-45
EVM correction command, lo-46
frame trigger error command, lo-47
graphs commands, 10-4
mod accuracy commands, 10-4
no plot graphs command, lo-49
no print data bits command, lo-50
number averages command, lo-48
partial data command, lo-51
save meas command, lo-54
status display command, lo-56
timeslot  search command, lo-55
trigger command, lo-59
word sync command, lo-60

digital demod-based test configuration, 2-8
digital demodulation

Options 151061, l-3
digital part of NADC system, vii
display annotation, 9-3
display demod data bits, 2-42, 3-56
displaying

current channel number, 9-3
external attenuation, 9-3
number of sweeps, 9-3

display pass/fail message
command, lo-62

display range, extended, 2-19, 3-31
display range for power versus time

measurements, 3-22
DISPLAY TOP BOT softkey

description, 8-19
display top or bottom

command, lo-105
display units for limit line values, 5-13
DISPOSE USER MEM softkey,  l-7
disposing of memory

DISPOSE USER MEM softkey,  l-7
-DPF command, lo-62

E
Electronics Industry Association (EIA)

documents, 9-8
EM1 close-field probe, 9-37
entering

external attenuation, 2-3, 3-3
numbers, l-4
total power, 2-3, 3-3
values, l-4

ENTER key, l-4
equipment

required, l-2
setup, l-l 1

ERR MSG ON OFF softkey
description, 7-26, 8-32
using, 3-10

error conditions during remote operation,
5-8

error messages, 6-4-10
Error Messages Related to Measurement

Status, 6-22
error vector magnitude, 4-18
E-TDMA analyzer mode

changing remotely, 5-5
E-TDMA Mode Capabilities, ix
EVM Calibration failure, EVM CORR not

enabled error message, 6-6
EVM Cal  softkey

description, 7-18, 8-23
using, 3-47
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EVM CAL softkey
using, 2-33

EVM CORR ON OFF softkey
description, 7-18, 8-23
using, 2-34, 3-48

EVM inaccuracies
cai and correct for, 2-33, 3-47

-EXTATN command, lo-63
EXT ATTEN softkey

description, 7-6, 8-5
using, 2-3, 3-3

external attenuation
command, lo-63
entering, 2-3, 3-3
recommended values for a base station,

2-3
recommended values for a mobile station,

3-3
selecting the optimum value, 2-2, 3-2

external frequency reference
connecting an external frequency

reference, 1-14
external keyboard, 9-37

to enter commands, 5-9
external trigger

and delay time relationship, 3-5
base station, 2-l
connecting the external trigger, l-9
mobile station, 3-l
power versus time measurements, 3-20

Ext precision freq reference required error
message, 6-6

F
falling edge

example, 3-29
measuring, 3-27
programming example, 5-39

Fast ADC card required
(Opt 101) error message, 6-6

fast time-domain sweeps (Option lOl), l-3,
9-34

file name for the NADC measurements
personality, 5-3

frame
programming example, 5-36
structure, vii
viewing the frame, 3-23

Frame Config  softkey
description, 7-26, 8-32
using, 3- 11

Frame trig. acquisition failed, check STATUS
in Digital Demod menu error message,
6-17

frame trigger

connecting the frame trigger, 1-12
frame trigger acquisition

command, lo-64
Frame trigger acquisition failed, check

STATUS error message, 6-17
Frame trigger status troubleshooting, 6-16
frequency calibration factor, 10-5
frequency for a channel number

base station, 7-9
mobile station, 8-9

FREQUENCY softkeys, 9-2
FRM TRIG 40ms20ms  softkey

using, 3-4
front-panel key

key conventions, x
-FTACQ command, lo-64
FT ACQ ON OFF softkey

description, 8-14, 8-17
using, 3-31

FT ERR ON OFF softkey
description, 7-27, 8-33
using, 3- 11

FT re-position failed, check STATUS error
message, 6-17

FULLBAND  softkey
description, 7-29, 8-35
using, 2-46, 3-60, 3-61

full modulation accuracy
measuring, 2-25

FULL PARTIAL softkey
description, 7-17, 8-22
using, 2-25, 2-27, 2-29, 3-37, 3-39, 3-43

full-rate codec,  selecting, 3-4
FUNCDEF command, using, 5-13
functional index, 10-2
functional index table, 10-2-4
function names, limit line, 10-8

G
Gate card required

(Opt 105) error message, 6-7
gate delay accuracy and gate length accuracy,

4-10
GATE ON OFF softkey

description, 8-20
GATE TRIGGER INPUT connections, 4-2
general safety considerations, vi
general specifications, 9-8
getting started, l-l
graphs

menu map base station, 7-19, 8-25
graphs and demod data bits

view, 2-32
graphs and demod data bits, view, 3-46
Graphs softkey
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using, 2-38, 3-50, 3-52

H
half-rate codec,  selecting, 3-4
HIGHLITE CDL softkey

description, 7-24
HIGHLITE CDVCC softkey

description, 7-23, 8-29
using, 2-42, 3-56

HIGHLITE DATA softkey
description, 7-22, 8-28
using, 2-42, 3-56

HIGHLITE SACCH softkey
description, 7-23, 8-29
using, 2-42, 3-56

Highlite softkey
description, 7-22, 8-28

HIGHLITE SYNC softkey
description, 7-22, 8-28
using, 2-42, 3-56

how to contact Hewlett-Packard, 6-31
how to use this guide, x
HP 3630A PaintJet printer, 9-38
HP 857 18B NADC-TDMA measurements

personality read-only memory card, l-2
HP 8590 Series spectrum analyzer front-panel

features, l-4
HP C1405A  Option ABA keyboard, 9-37
HP C2114A Deskjet  500C printer, 9-38
HP C2614A  Portable Deskjet  printer, 9-38
HP-IB (Option OZl), 9-33

I
IF frequency accuracy, 4-16
if the personality does not make a

measurement, 6-2
if the spectrum analyzer does not meet its

specifications, 4-2
if the test results are not what you expected,

6 - 2
if you have a problem, 6-l
-1MDSPUR  command, lo-65

programming example, 5-40
impact cover assembly (Option 040),  9-33
improved amplitude accuracy for NADC

(Option 050), l-3, 9-34
INPUT 50 B connector, l-4
input connector, l-4
inserting the HP 85718B  card, l-6
intensity knob, l-4
interim standard

definition, 9-7
documents, 9-8

INTERMOD  SPURIOUS softkey
description, 7-32

using, 2-52
intermodulation spurious

command, 1 O-65
commands, 10-4
definition, 2-45
equipment setup, 2-52
IS documents, 2-53
measurement description, 2-53
measurement display, 2-53
measuring, 2-45
measuring emissions, 2-52
menu softkeys, 7-32
post-measurement menu softkeys, 7-32
programming example, 5-40
specifications, 9-16

in this guide, x
INVALID SYMTAB ENTRY

SYMTAB OVERFLOW error message, 6-8
-1QGRAPH  command, lo-67
-1QGRAPH  command programming example,

5 - 4 3 ,  5 4 5
I-Q pattern

command, lo-67
display graph, 2-36, 3-50

I-Q pattern measurement description, 2-36,
3 - 5 0

I-Q PATTERN softkey
description, 7-19, 8-25
using, 2-32, 2-36, 2-44, 3-46, 3-50, 3-58

IS documents
adjacent channel power measurement,

2-21, 3-33
carrier off power measurement, 3-15
carrier power measurement, 2-12, 3-14
intermodulation spurious measurement,

2 - 5 3
power step measurement, 2-14, 2-15, 3-16,

3-17
power versus time measurements, 3-20
power versus time set up, 3-22

K
keyboard

external keyboard, 9-37
using an external keyboard to enter

commands, 5-9
key conventions, x

softkey labels, l-4

L
LIMIDEL command, using, 5-13
LIMIHI command, using, 5-13
LIMILO command, using, 5-13
limit and parameter variables, 10-5
LIMITEST command, using, 5-13
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limit line
example of creating a power versus time

burst limit line, 5-13
example of creating a power versus time

failing limit line, 5-15
example of creating a power versus time

rising limit line, 5-14
function names, 10-8

limit lines
creating a limit line function, 5-13

limit line values, display units, 5-13
limits. See limit and parameter variables

changing the value  of limit variable, 5-11
limits and parameters

adjacent channel power, 10-5
general, 10-5
intermodulation spurious, 10-5
power, 10-5
power versus time, 10-5
variables table, 10-5-7

limit values, saving values on a RAM card,
5-16, 5-17

limit variables, 5-l 1
linear scale, 9-2
LINE key, l-4
LOAD command

using, 5-3
LOAD FILE softkey,  l-7
loading the file, l-7
loading the NADC measurements personality,

l-6
loading the NADC measurements personality

remotely, 5-3
lower limit line, entering values into, 5-13

M
making a measurement

base station, 2-l
mobile station, 3-l

MARKER DELTA softkey
description, 7-32
using, 2-53

MARKER PEAK softkey
description, 7-32
using, 2-53

maximum and minimum peaks, 3-21
maximum peaks of the bursts

using MEASURE AVG PKS, 3-21
-MBM command, lo-69
-MBND command, lo-70

programming example, 5-41
-MBS command, lo-71
-MCH command, lo-72
-MCM command, lo-73
-MCS command, lo-74

mean carrier off power, 2-13, 3-15
mean carrier power, 2-12, 3-14
measure

modulation accuracy, 3-36
MEASURE AVG PKS softkey

description, 8-14
using, 3-2 1

measurement
if the personality does not make a

measurement, 6-2
measurement annotation, 9-3
measurement commands, 5-7
Measurement failed, check STATUS error

message, 6-23
measurements

if the test results are not what you
expected, 6-2

measurement state, how to use, 5-8
measuring

10110 mod accuracy, 3-41
adjacent channel power, 2-19, 3-31
average error vector magnitude, 2-29,

3-43
burst, 3-25
carrier off power, 2-13, 3-15
carrier power, 2-12, 3-14
channel power, 2-22, 3-34
full modulation accuracy, 2-25
intermodulation spurious, 2-45
modulation accuracy, 2-24
occupied bandwidth, 2-16, 3-18
partial mod accuracy, 2-27
power, 2-11, 3-13
power steps of a carrier, 2-14, 3-16
rising or failing edge of a burst, 3-27
TDMA characteristics of a burst, 3-20

memory card
inserting, l-6
reader, l-4

menu map
base station, 7-2-5
mobile station, 8-2-4

minimum peaks of the bursts
using MEASURE AVG PKS, 3-21

mobile station
annotation, 9-3
command, lo-78
menu maps and softkey descriptions, 8-l

_MODACC command, lo-75
-MODACC command programming example,

5 - 4 7 ,  5 - 4 9 ,  5 - 5 1
mod accuracy

hold results, 2-40, 3-54
mod accuracy and graphs

hold results to view, 2-44, 3-58
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MODE command
using, 5-4, 5-5

MODE key, l-4, 1-15
modes

operating, l-4
modulation

menu map base station, 7-16, 8-21
modulation accuracy

command, lo-75
measuring, 2-24

modulation accuracy measurement
description, 2-25, 3-38

MODULATN ACCURACY softkey
description, 7-16, 8-21

monitor a band
programming example, 5-41

MONITOR annotation, 1-15
monitor band

command, lo-70
measurement: command, lo-69
setup command, lo-71

monitor channel
command, lo-72
measurement command, lo-73
setup command, lo-74

monitoring the transmit channel, 2-17, 3-19
monitor receive band

command, lo-79
description, 2-48, 3-61
display, 2-48, 3-61

MONITOR RX BAND softkey
description, 7-29, 8-34
using, 2-48, 3-61

monitor transmit band
command, lo-79
description, 2-46, 3-60
display, 2-46, 3-60

monitor transmit channel
description, 2-17, 3-19
display, 2-17, 3-19

monitor transmit or receive band command,
10-79

MONITOR TX BAND softkey
description, 7-28, 8-34
using, 2-46, 3-60

MONITOR TX CHAN softkey
description, 7-11, 8-12
using, 2-17, 3-19

MOV command, using, 5-7
-MS command, lo-78

programming example, 5-20
-MTX command, lo-79
multiple carriers, selecting total power, 2-3

N
NADC analyzer mode, l-4

changing remotely, 5-4
how to access, 1-15

NADC ANALYZER softkey, 1-15
NADC communication system

definition, vii
NADC measurements personality

description, viii
NADC measurements personality screen

annotation, 9-3
NADC operation, vii
negative triggering, selecting, 3-4
Newer firmware required

REV 930506 or later error message, 6-9
North American Dual Mode Cellular, vii
-NP command, lo-80
number of points per sweep

command, lo-80
number of sweeps for a power versus time

measurement, 3-2 1
NUMBER SWEEPS softkey

description, 8-14
using, 3-21

0
-0BW  command, lo-81

programming example, 5-24
-0BWM command, lo-83
-0BWS  command, lo-84
OCCUPIED BANDWDTH softkey,  2-16

description, 7-11, 8-12
using, 3- 18

occupied bandwidth
command, 10-8  1
measurement command, lo-83
measurement description, 2- 16, 3- 18
measurement display, 2-16, 3-18
measuring, 2-16, 3-18
programming example, 5-24
setup command, lo-84
specifications, 9-l 1

operating reference, 9-l-38
Option 050, l-3

selecting external attenuation, 2-2, 3-2
verifying operation, 4-l

Option 101, l-3
Option 105, l-3

verifying operation, 4- 1
options

fast time domain sweeps (Option lOl),
9-34

HP-IB (Option 021),  9-33
impact cover assembly (Option 040),  9-33
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improved amplitude accuracy for NADC
spectrum analyzer (Option 050),  9-34

precision frequency reference (Option 004),
9-33

RS-232 (Option 023),  9-33
soft carrying case (Option 042),  9-33
time-gated spectrum analysis (Option 105),

9-34
Options 151/161,  l-3
options, recommended and required, 9-33

P
parameters. See limit and parameter variables

changing the value of a parameter variable,
5-12

parameter values, saving values on a RAM
card, 5-16, 5-17

partial mod accuracy
measuring, 2-27

partial mod accuracy, measure, 3-39
pass/fail message

default limits for, 9-32
selecting, 2-3, 3-4

PASSFAIL  ON OFF softkey
default limits for the pass/fail message,

9-32
description, 7-7, 8-6
using, 2-3, 3-4

-PBURST command, lo-85
programming example, 5-37

peak carrier off power, 2-13, 3-15
peaks of bursts

example, 3-22
using MEASURE AVG PKS, 3-21

performance verification test record, 4-26
performing the self-calibration routines, l-8
PERIOD 40ms  20ms softkey

description, 8-8
periodically verifying operation, 4-2
-PFALL command, lo-87

programming example, 5-39
-PFRAME command, lo-89

programming example, 5-36
PHASE ERROR softkey

description, 7-18, 8-24
using, 2-33, 3-47

phase source error
command, lo-52

physical channel
commands, 10-2
menu map, base station, 7-9
menu map, mobile station, 8-9
menu softkeys, base station, 7-9
menu softkeys, mobile station, 8-9

Physical Channel softkey

using, 2-6, 3-8
plotter, 9-37
-PNS command, lo-91
POINTS/SWEEP softkey

description, 8-17
using, 2-22, 3-31, 3-34

polarity. See trigger polarity
positive triggering, selecting, 3-4
post-measurement

menu, 10-4
menu map base station, 7-14
menu map mobile station, 8-19
softkey, 7-15, 8-19

post-measurement menu
using, 2-11, 2-18, 3-13, 3-30

power
commands, 10-2
menu map, base station, 7-10
menu map, mobile station, 8-l 1
menu softkeys, base station, 7-11
menu softkeys, mobile station, 8-12

power amplifiers, 9-36
Power softkey

using, 2-12, 3-14
power step

command, lo-98
IS documents, 2-14, 2-15, 3-16, 3-17
measurement command, lo-96
measurement description, 2-14, 3-16
measurement display, 2-15, 3-17
measuring, 2-14, 3-16
setup command, lo-97
specifications, 9- 10

POWER STEP softkey
description, 7-11, 8-12
using, 2-14, 3-16

power versus time
commands, 10-2
display range, 3-22
IS documents, 3-20
measurements external trigger, 3-20
menu map, 8-13
menu softkeys, 8-14
number of sweeps command, lo-91
selecting external attenuation, 3-2
selecting the average, 3-21
selecting the maximum and minimum

peaks, 3-2 1
selecting the number of sweeps, 3-21
selecting the number of symbols, 3-21
selecting the range, 3-21
set up, 3-21
setup commands, 10-4
setup menu softkeys, 8-14
specifications, 9-15
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power versus time burst
command, lo-85
limit line function name, 10-8
limit line programming example, 5-13
programming example, 5-37

power versus time falling edge
command, lo-87
limit line function name, 10-8
limit line programming example, 5-15
programming example, 5-39

power versus time frame
command, lo-89
programming example, 5-36

power versus time, menu map, 8-13
power versus time rising edge

command, IO-92
limit line function name, 10-8
limit line programming example, 5-14
programming example, 5-38

power versus time set up
IS documents, 3-22

preamplifiers, 9-36
precision frequency reference (Option 004),

9-33
preparing for the verillcation tests, 4-2
preparing to make a measurement, 1-5-16
PRESET key, 1-19
printer, 9-38
-PRISE command, lo-92

programming example, 5-38
probes, ac and dc, 9-37
problems

if the personality does not make a
measurement, 6-2

if the test results are not what you
expected, 6-2

programming
basics for NADC remote operation, 5-6-9
changing to the E-TDMA analyzer mode

remotely, 5-5
changing to the NADC analyzer mode

remotely, 5-4
command descriptions, 10-9
loading the NADC measurements

personality, 5-3
programming commands and softkeys. See

functional index
programming examples, 5-19

auto channel, 5-21
base or mobile station configuration, 5-20
determining the measurement state, 5-8
display digital demod status, 5-54
LOAD command, 5-3
measure 10 sym/lO brst mod. accuracy,

5-49

measure 8 point const.,  5-45
measure a burst, 5-37
measure a falling edge, 5-39
measure a frame, 5-36
measure a rising edge, 5-38
measure carrier off power, 5-23
measure carrier power, 5-22
measure demod. data bits, 5-42
measure I-Q pattern, 5-43
measure mod. accuracy/averaging, 5-51
measure modulation accuracy, 5-47
measure occupied bandwidth, 5-24
measure the adjacent channel of a base

station (instrument Armware version
930506), 5-30

measure the adjacent channel of a base
station (instrument firmware versions
later than version 930506),  5-25

measure the adjacent channel of a mobile
station (instrument firmware version
930506), 5-32

measure the adjacent channel of a mobile
station (instrument firmware versions
later than version 930506), 5-27

measure the channel power, 5-35
measure the intermodulation spurious

emissions, 5-40
MODE command, 5-4, 5-5
monitor a band, 5-41
MOV command, 5-7
-RPT commands, 5-8
setup and measurement commands, 5-7
VARDEF and STOR commands, 5-17, 5-18

programming reference, lo-l-112
P vs T BURST softkey

description, 8-14
using, 3-25

P vs T FALLING softkey
description, 8-14
using, 3-27

P vs T FRAME softkey,  3-23
description, 8-14

P vs T RISING softkey
description, 8-14
using, 3-27

P vs T Setup softkey
description, 8-14

P vs T Setup softkey,  using, 3-21
PWR TRIG EXT VID softkey,  description,

8 - 8

It
RAM card, memory card reader, l-4
RAM card, saving values on a RAM card,

5-16, 5-17
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RANGE dB 70 110 softkey
changing the amplitude range, 3-21
description, 8-14
using, 3-21

reaccessing the NADC analyzer mode, 1-19
read-only memory card, l-2
receive band frequencies

base station, 7-29
mobile station, 8-35

receive band spectrum
viewing, 2-48, 3-61

recommended
and required spectrum analyzer options,

9-33-35
recommended accessories, 9-33-38
recommended test equipment

table, 4-3
recommended test equipment for verification

tests, 4-3
recording the verification test results, 4-2
reference level setting, for MONITOR TX

BAND, 2-46, 3-60
Ref level auto set failed, over range error

message, 6-23
Ref level auto set failed, under range error

message, 6-23
REF LVL OFFSET softkey,  9-2
REF LVL softkey

description, 7-31
using, 2-50

release time, measuring, 3-29
repeat

command, lo-95
REPEAT MEAS softkey

description, 7-15, 7-32, 8-19
required equipment, l-2
requirements for specifications and

characteristics
HP 85718B,  9-7
Option 050, 9-6

Results may not be accurate, Droop exceeds
corr. limit error message, 6-30

Results may not be accurate, EVM corr. too
high error message, 6-14

Results may not be accurate, EVM mag.
exceeds limit error message, 6-30

Results may not be accurate, Frequency
Error > 1 kHz error message, 6-29

Results may not be accurate, FT acquisition
failed error message, 6-17

Results may not be accurate, Origin offset
too high error message, 6-23

Results may not be accurate, Pass l&2 bit
compare err error message, 6-23

Results may not be accurate, Phase corr. too
high error message, 6-14

RF bridge, 9-36
rising edge

example, 3-28
measuring, 3-27
programming example, 5-38

-RNG command, lo-94
ROM card, l-2

memory card reader, l-4
-RPT command, lo-95

using, 5-8
RS-232 (Option 023),  9-33

s
safety, vi
safety symbols, v
sales and service offices, 6-31
saving the limit or parameter variables or

limit line functions on a RAM card
with a computer, 5-17

saving the limits or variables on a RAM card
with an external keyboard, 5-16

SAV MEAS ON OFF softkey
description, 7-18, 8-23, 8-26
using, 2-25, 2-27, 2-29, 2-32, 2-36, 2-38,

2-40, 2-42, 2-44, 3-37, 3-46, 3-50, 3-52,
3-54, 3-56, 3-58

scalar 50 9 transmission/reflection test set,
9-35

SCALE LOG LIN softkey,  9-2
SCALE LOG softkey

description, 7-3 1
using, 2-50

screen annotation, 9-3
softkey labels, l-4

screen text
key conventions, x

select band
command, lo-20

selecting
average or peaks, 3-21
band, 2-46, 3-60, 3-61
base station for testing, 2-3
burst mode, 3-3
channel number, 2-6, 3-8
channel to test, 2-6, 3-8
channel tuning plan to test, 2-5, 3-7
mobile station for testing, 3-3
number of sweeps, 3-21
number of symbols, 3-21
optimum external attenuation value, 2-2,

3-2
range for a power versus time

measurement, 3-2 1

Index-12



set up a power versus time measurement,
3-21

setup commands, 5-7
shaded boxes

softkey labels, l-4
SHOW OPTIONS softkey, 9-2
signal input, l-4
single carrier, selecting total power, 2-3, 3-3
SINGLE CONT softkey

description, 7-16, 7-20, 7-22, 8-21, 8-26
using, 2-25, 2-27, 2-36, 2-38, 2-42, 3-37,

3-39, 3-41, 3-50, 3-52, 3-56
Single lower carrier assumed error message,

6-10
soft carrying case (Option 042),  9-33
softkey labels, l-4
softkeys, l-4

key conventions, x
menu map base station, 7-2
menu map mobile station, 8-2

softkeys and programming commands. See
functional index

software product license agreement, iii-5
specification, definition, 9-7
specifications

if the spectrum analyzer does not meet
specifications, 4-2

verifying operation, 4- 1
specifications and characteristics, 9-6-22

Option 050, 9-6
table, 9-7-22

spectrum analyzer functions, 1-18
spectrum analyzer functions and annotation,

9-2
spectrum analyzer mode, l-4, 1-18

how to access, 1-19
spectrum analyzer operation, xi
spectrum analyzer setting

for the power measurements, base station,
7-10

for the power measurements, mobile
station, 8-l 1

for the power versus time measurements,
8-13

power measurements, 7-12, 8-16
power measurements, base station, 7-12
power measurements, mobile station, 8-16

SPECTRUM ANALYZER softkey, 1-19
spectrum analyzer softkeys, changes to, 9-2
SPM command, lo-96
SPS command, lo-97
spurious

commands, 10-4
measurement menu map, 7-32
selecting external attenuation, 2-2, 3-2

spurious emissions
selecting external attenuation, 2-2, 3-2

standard\band  mode
command, lo-100

STANDARD BAND softkey
description, 7-6, 8-6

STANDARD command, lo-100
START FREQ softkey

description, 7-3 1
STEP command, lo-98
STOP FREQ softkey

description, 7-31
STOR command example, 5-18
storing the calibration results, l-9
sweeps for a power versus time measurement,

3-21
SYMBOLS 140 162 softkey

description, 8-14
using, 3-2 1

symbols per burst for power vs time
command, lo-99

symbols, selecting the number of, 3-21
SYM command, lo-99
Sync word errors, check STATUS error

message, 6-24
Sync word errors present error message,

6-24
system

commands, 10-4
measurements, 2-45, 3-59
menu map, base station, 7-28
menu map, mobile station, 8-34
menu softkeys, base station, 7-28
menu softkeys, mobile station, 8-34

System softkey
using, 2-46, 3-60

T
table notation, specifications and

characteristics, 9-7
table or trace

command, lo-102
-TA command, lo-101
-TBL command, lo-102
-TC command, lo-103
Telecommunications Industry Association

(TIA) documents, 9-8
temperature range, 9-6, 9-7
test equipment for the verification tests, 4-2
test record, 4-26
test results, if the test results are not what

you expected, 6-2
test set

scalar 50 D transmission/reflection, 9-35
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time delay offset, setting a time delay offset,
10-5

time frame, viewing a time frame, 3-23
time-gated spectrum analyzer card (Option

105),  l-3, 9-34
Time record invalid, check STATUS error

message, 6-24
timeslot  number

annotation, 9-3
command, lo-104
selecting, 3-8

TIMESLOT  NUMBER softkey
description, 7-9, 7-25, 8-9, 8-31
using, 3-8, 3-10

TIMESLOT  SRCH NUM softkey
description, 7-27, 8-33
using, 3- 11

timing
diagram, 3-5
relationship, 3-5

-TN command, lo-104
-TOP command, lo-105
total  power

annotation, 9-3
command, lo-107
entering, 2-3, 3-3
mode: command, lo-106

TOTL PWR SGL MULT softkey
description, 7-7, 8-6

TOTL PWR SGL MULT softkey,  using, 2-3,
3-3

-TOTPM  command, lo-106
-TOTPWR  command, lo-107
trace active

command, lo-101
TRACE ACTIVE softkey

description, 7-15, 8-19
TRACE ACT VIEW softkey

description, 7-32
using, 2-52

trace compare
command, lo-103

TRACE COMPARE softkey
description, 7-15, 8-19

transit case, 9-38
transmit band frequencies

base station, 7-28
mobile station, 8-34

transmit band spectrum
viewing, 2-46, 3-60

TRANSMIT BS MS softkey
description, 7-6, 8-5

-TRIGD  command, lo-108
TRIG DELAY softkey

description, 8-8, 8-19

using, 3-4
-TRIGF command, lo-109
Trigger Config  softkey

description, 8-6
trigger delay

adjusting, 3-23, 3-25
annotation, 9-3
command, lo-108
entering, 3-4

trigger frame
command, lo-109

trigger mode for power measurements
command, lo-110

trigger polarity
command, 10-l 11
selecting, 3-4

trigger, power versus time measurements,
3-20

trigger source
command, lo-112

-TRIGM  command, 10-l 10
-TRIGP command, lo-111
TRIG POL NEG POS softkey

description, 8-8
TRIG POL NEG POS softkey,  using, 3-4
-TRIGSRC  command, 10-l 12
TRIG SRC DD EXT softkey

description, 8-7
Turn carrier Off then On, to trigger sweep

error message, 6-10
typical, definition, 9-7

U
United States Digital Cellular, vii
upper limit line, entering values into, 5-13
using

combiner tuning, 2-50
using an external keyboard to enter

commands, 5-9
using the NADC setup and measurement

commands, 5-7
using the repeat command, 5-8
using the spectrum analyzer MOV command,

5-7

V
values not reset by PRESET, 7-6, 8-5
values reset by DEFAULT CONFIG,  7-6, 8-5
VARDEF command

example, 5-18
using, 5-11, 5-12

verification test
absolute amplitude accuracy, 4-4
card insertion loss, 4-14
error vector magnitude, 4-18
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gate delay accuracy and gate length
accuracy, 4-10

IF frequency accuracy, 4-16
record, 4-26

verification tests, how often they should be
performed, 4-2

Verify gate trigger input is disconnected
before CAL AMPTD error message, 6-10

verifying operation, 4-l
how often, 4-2

VERSION softkey
description, 7-7

VERSION softkey,  description, 8-6
VID AVG ON OFF softkey, 9-2
viewing a frame, example, 3-24
viewing the frame, 3-23
viewing the receive band spectrum, 2-48,

3-61
viewing the transmit band spectrum, 2-46,

3-60

VIEW TBL TRCE softkey
description, 7-15, 8-19
using, 2-19, 3-31

VOL-INTEN  knob, l-4
volume knob, l-4

W
warm-up time, l-8
warning

the warning symbol, v
warranty, v
what does the HP 85718B  NADC-TDMA

measurements personality do, viii
what is the NADC communication system,

vii
WRD SYNC ON OFF softkey

description, 7-26, 8-32
using, 3-l 1
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