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

s Customer may not reverse-assemble or decompile the software.

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

o For archival purposes, or

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

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

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

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

Ownership

I Customer agrees that they do not have any title or ownership of the software, other than
ownership of the physica media

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

m  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.



Transfer of Rights in Software

m Customer may transfer rights in the software to a third party only as part of the transfer
of al their rights and only if Customer obtains the prior agreement of the third party to be
bound by the terms of this License Agreement.

m 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.

m 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

s 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

m 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

m  Customer agrees that the software does not include future updates and upgrades which may
be available for HP under a separate support agreement.

Export

m  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.

Media

Hewlett-Packard warrants the media upon which this product is recorded to be free from
defects in materials and workmanship under norma 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 dternate remedy shall be a refund of the purchase price upon return of the
product and al 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 fitness is limited to the 1 year
duration of this written warranty.

This warranty gives specific lega 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, specia, 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 manua or service booklet.



Safety Notes

The following safety notes are used throughout this manual. Familiarize yourself with each of
the notes and its meaning before operating this instrument.

Caution Caution denotes a hazard. It calls attention to a procedure that, if not
correctly performed or adhered to, would 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 Warning 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 note until the indicated conditions are
fully understood and met.

General Safety Considerations

Warning Before the spectrum analyzer 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 analyzer 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.




What Is the PHS Communication System?
Personal Handy Phone System (PHS) is a digital cordless telephone communication system.

There are three types of PHS transceivers. persona stations, which are hand-held units; public
cell stations, which are high-power public accessible units and other cell stations, which are low
power units for residential and office use.

The PHS system is a digital system that employs a combination of frequency division multiple
access (FDMA), time division multiple access (TDMA), and time division duplex (TDD). The
TDMA/TDD frame structure has eight timedlots per frame, which means that each channel
frequency can support up to eight timeslots. A frame is 5 ms long and each timeslot is 625 us
long. The digital modulation is /4 differential quadrature phase shift keying (DQPSK). The /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. There are 120 symbol periods in each dot, and each symbol contains
2 bits of information. Thus, there are 240 hits per timedot. Since there are 1920 bits for all

8 timedlots in the frame, at 200 frames per second the transmission rate is 384,000 bits per
second.

The PHS communication system is defined in the Research and Development Center for Radio
Systems document:

RCR STD-28, the Personal Handy Phone System Standard.
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What Does the HP 85726B PHS Measurements Personality Do?

The HP 85726B PHS measurements personality can help determine if a PHS transmitter is
working correctly. The HP 85726B adapts HP 8590 E-Series spectrum anayzer hardware

for the testing of a PHS transmitter according to the Research and Development Center for
Radio Systems (RCR) document, RCR STD-28. This document defines complex, multi-part
measurements used to maintain an interference-free environment. For example, the documents
include measuring the adjacent-channe power of a carrier. The HP 85726B automatically
makes these measurements using the measurement methods and limits that are defined in
RCR STD-28. In addition to the RCR standard for PHS, the Radio Equipment Inspection

and Cetification Institute (MKK) has a technical standard conformity certification which is
described in their document entitled “Characteristic Test Methods for Radio Equipment, Part
2" January 1994. Many of the HP 85726B measurements are also based on the measurement
methods and limits described in the MKK document. The detailed results displayed by the
measurements allow you to analyze PHS system performance. You may ater the measurement
parameters for specialized analysis.

The HP 85726B was developed for making measurements on burst carriers of the personal or
cell station transmitters. It can aso make measurements on continuous carrier signals.

The HP 85726B operates with the following options to make modulation accuracy
measurements and to demodulate the transmitted bits of a PHS transmitter:

Option 151 Fast ADC and Digital Demodulator Hardware
and
Option 160 PDC/PHS/NADC/CDMA Firmware ROMs for Option 151

These tests help you to assess the quality of digita 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, and 1-Q origin offset. The
demodulated bits are also available. Note that these bits are not decoded, or de-interleaved.
Other digital demodulation displays include: 1-Q constellation graph, 1-Q pattern graph, and
EVM versus symbol number graph.

Digital demodulator-based tests are internally triggered on the unique word. Power versus time
measurements use a different technique of unique word synchronization; the end result is a
video-triggered sweep.

The digital demodulator option also supplies a trigger signal with a period of 5 ms, the

PHS frame rate. This trigger signal is called the frame trigger. The frame trigger signa is
synchronized relative to the unique word occurrence in the data stream. Carrier off power and
spurious measurements may be triggered using the frame trigger via the rear pand FRAME
TRIG OUTPUT signal, or by using an aternate synchronized triggering scheme. Note that the
PHS frame trigger frequency is locked to the spectrum analyzer reference, and may drift slowly
relative to the PHS timedots.
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In This Guide

The first two chapters of this guide provide al the information needed to ingall the PHS
measurements personality and start making measurements. This helps you be productive as
quickly as possible. The remaining chapters provide key descriptions, programming reference,
troubleshooting, and verification.

To use this guide:
1. Perform the procedures in Chapter 1, “Getting Started. ” These procedures explain how to

3.

load the measurements personality, and prepare the spectrum analyzer for making PHS
measurements.

See Chapter 2, “Making Measurements,” for examples of making different types of
measurements. This chapter will help you start making measurements right away, without
long explanations or details about the key functions.

Refer to the remaining chapters of this guide as needed.

The remaining chapters are as follows:

Chapter 3, “Menu Map and Softkey Descriptions,” explains al softkeys in the PHS
measurements personality. This chapter also provides menu maps showing al softkeys to
help you navigate between functions.

Chapter 4, “Error Messages and Troubleshooting,” contains information about what to do if
you have a problem with the PHS measurements personality, including how to contact HP for
service.

Chapter 5, “Programming Commands,” is a reference chapter for details about the PHS
personality remote programming commands, including default values of setup and limit
variables.

Chapter 6, “Programming Examples,” contains information about how to use a computer to
operate and customize the PHS measurements personality. It also lists default limits for the
pass/faill message.

Chapter 7, “Specifications,” contains al the specifications and characterigtics for the

HP 85726B.

Chapter 8, “Verifying Operation,” has test procedures that confirm the electrical performance
of the following options:

Option 052, improved amplitude accuracy over the PHS frequency range
Option 105, time-gated spectrum analysis
Options 151 and 160, digital demodulator hardware and firmware

The verification tests should be performed at least once per year.

The “Glossary” contains descriptions of words and terms specific to PHS, and digital
communications in general.



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

Front-panel_key) Boxed text represents a key physicaly located on the front panel of the
spectrum analyzer.

Softkey or Shaded text represents a softkey. A softkeys label appears on the right-hand
SOFTKEY side of the spectrum analyzer display, next to the associated softkey. If a

softkey label consists of uppercase and lowercase letters, pressing that softkey
will access more softkeys. If a softkey label consists entirely of uppercase
letters, pressing that softkey will perform an immediate action.

Screen Text Text printed in this typeface indicates a message that appears on the spectrum
analyzer display.

Spectrum Analyzer Operation

If you are not familiar with your spectrum anayzer, refer to its manuas; they describe
spectrum analyzer preparation and verification, and explain what to do if something goes
wrong. These manuals also describe spectrum anayzer 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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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 Persona
Handy Phone System (PHS) transmission. This chapter contains the following information:

a descriptions of the equipment needed
m descriptions of the HP 8590 E-Series spectrum analyzer features that you will be using
m procedures for accessing the PHS analyzer mode

procedures for accessing the spectrum analyzer functions

information about the changes to the spectrum anayzer operation caused by the HP 85726B
PHS measurements personality

m lists of the recommended accessories and spectrum analyzer options for use with the
HP 85726B PHS measurements personality

Complete al the steps in “Preparing to Make a Measurement” later in this chapter before
actualy making measurements. This procedure will help you avoid errors in loading and
configuring the PHS personality.
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Equipment Needed

To prepare the spectrum analyzer to measure a signal from a PHS transmitter, you need the
following equipment:
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Figure I-l. Required Equipment

1 An HP 8593E, HP 8594E, HP 8595E, or HP 8596E spectrum analyzer. The spectrum
analyzer firmware must be dated 940822 or later. The options described in Table |-| are
required or recommended, and should be installed in the spectrum analyzer.

2 The HP 85726B PHS measurements personality read-only memory (ROM) card. The PHS
measurements personaity is a program contained in this ROM card.

3 Three short BNC cables, each having HP part number 8120-2682, used for the following
purposes:

One short BNC cable for calibrating the spectrum analyzer using the front panedd CAL OUT
connector.

One short BNC cable, necessary for Option 105 operation.
One short BNC cable, necessary for Option 151 operation.

4 Four BNC-mae to BNC-female right-angle adapters, each having HP part number 1250-0076,
used for the following purposes:

Two right-angle adapters, necessary for Option 105 operation.
Two right-angle adapters, necessary for Option 151 operation.
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Table I-l. Required and Recommended Options

Required Options

Option Description

Option 004 The precision frequency reference provides increased frequency accuracy. If Option 004 is not
installed in the spectrum analyzer, you must use an external 10 MHz precision frequency reference
when performing a PHS measurement.

Option 101 The fast time domain sweeps option card provides 20 us to 20 ms sweep times in zero span and is
used for many of the PHS measurements. It also provides a trigger delay function which is used to
synchronize the PHS measurement to the frame time of the PHS transmission. Option 101 is not
required if Option 151 is installed.

Option 105 The time-gated spectrum analyzer option card provides the time gating needed in the carrier-off
leakage power gated method measurement and the externally-triggered digital demodulation
measurement.

Recommended Options

Option 041 The HP-IB and parallel interface provides a Hewlett-Packard interface bus (HP-1B), an external
keyboard interface, and a parallel printer interface.

Option 052 The improved amplitude accuracy is recommended for use with the HP 85726B, but not required.

Options 151 and
160

This option improves the spectrum analyzer amplitude accuracy specifications for PHS
measurements made in the PHS frequency range. This option Is available for the HP 85933,
HP 85943, HP 85953, or HP 85963 spectrum analyzer.

The digital demodulator RF card and digital demodulator digital signal processor (DSP) card (Option
151), and a set of three PDC/PHS/NADC/CDMA ROMs (Option 160). Option 101 is not required if
Option 151 is installed.

All options are available as retrofit kits after the purchase of your spectrum analyzer. Contact your nearest
Hewlett-Packard Sales and Service Office for more information. These offices are listed at the end of Chapter 4,
“Error Messages and Troubleshooting.”

Refer to “Spectrum Analyzer Options Used with the PHS Measurements Personality,” later in this chapter for more
information about these, and other options.

List spectrum analyzer options and firmware revision

HP.8590 Series spectrum analyzers can display the numbers and descriptions of most installed
spectrum analyzer options, including other information about your spectrum analyzer. To do

this, press MORE 1 of 3 SHOW OPTIONS. Option 052 will not be shown. To confirm

that Option 052 is installed, look at the serial number plate attached to the rear pane of the

spectrum analyzer.

For more information about SHOW OPTIONS , see Chapter 6, “Key Descriptions,” in the
HP 8590 E-Series and L-Series Spectrum Analyzers User’s Guide

Note

The HP 85726B PHS measurements personality automatically displays an
error message if you access a measurement that requires an option that is not
installed.
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The HP 8590 Series Spectrum Analyzer Front Panel Features

Familiarize yoursdf with the following features before using the PHSmeasurements personality.

pb720

Figure 1-2. Front Panel Features

1 The annotations on the right side of the spectrum andyzer 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 in shaded boxes (for example, PHS ANALYZER ).

2 The dark grey keys next to the spectrum analyzer display are softkeys. To sdlect a function,
press the softkey that is next to the softkey labdl.

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

4 prints the screen display on a printer or plots the screen display on a plotter.

(ENTER) is often used to terminate entries made with the data keys. is used to
terminate unitless entries, or entries that use the Hz, ©V, and gs units. For entries that have
units other than Hz, uV or us, you need to terminate the entry with one of the keys that
are directly above (ENTER).

The data keys are used to enter numbers.
The INPUT 50 @ 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 anayzer amplitude and
frequency self-calibration routines.

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

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

11 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
PHS measurements. The steps are:

1

© g M w DN

Load the PHS measurements personality into the spectrum analyzer memory.
Perform the spectrum analyzer self-calibration routines. *

Make the cable connections for triggering the spectrum anayzer.

Make the cable connections for unique word frame triggering.

Connect the external precision frequency reference (if Option 004 is not instaled).
Access the PHS analyzer mode.

* Do not confuse this calibration with the optional EVM calibration explained in Chapter

2,

“Making Measurements. " The EVM cdlibration improves EVM measurement accuracy by

calibrating to a high-quality external source, but is not necessary before making an EVM
measurement.
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Step 1. Load the PHS measurements personality

1. Plug the spectrum anayzer into an ac
power supply.

° 0
OOOO@
00 Q0
c¥cNcNo!
0@ =

pb73a

2. Press the (LINE) key and wait for the
power-on routine to finish.

LINE

PZ28

3. Press (ConFiG) More 1 of 3
Di spose User Mem ERASE DLP MEM

ERASE DLP MEN to erase any
previoudy-installed program. Wait for the
dispose routine to finish.

err | BIETRA it

CONFIG

HEBE
CEER
0HBEE:
]

PZ211

4. Press (PRESET).

PRESET

B300)

PZ212

3. Locate the arrow printed on the PHS
measurements personality card label.

pb74a

6. Insert the card into the spectrum
analyzer with the card arrow matching
the raised arrow on the bezel around the
card-insertion dlot.

I O 00
oo

pb75a
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7. Press (RECALL). Press the INTERNAL CARD
softkey so that CARD is underlined.
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8. Press Catalog Card CATALOG ALL.

INSTALL
PHS

pj424b

9. Make sure that dPHS is highlighted on the
spectrum analyzer display. If necessary, use
the large knob on the spectrum analyzer
front panel so that dPHS is highlighted.

PHS 1024
dPHS DLP
ds DLP
dCID DLP

10. Press LOAD FILE. When the spectrum
analyzer has finished loading the dPHS
file, the catalog entries are blanked from
the display.

11. Press INSTALL PHS to access the PHS installation mode.

| / R MODE
o - [ o] o 2 e
e DOooDa O
(o] (DO O
MARKER CONTROL =y
OgoDQ INSTALL
EEE
PHS
= Od
© e @[ O
RF 0UT So0[4 C—————— 1 1] InPUT 0% srer E
=10 cXe) poo 0
VOLSINTEN ngL J
_ v

pj424b
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12. The message Please wait, Loading PHS . . . will appear on the screen if enough
spectrum analyzer memory is available to load the PHS main file. It takes severa minutes to
load the PHS main file. PHS Loaded will appear when done. * In this case, continue with the
procedure “Step 2. Perform the spectrum analyzer self-calibration routines.”

If there is not enough available spectrum analyzer memory to load the PHS main file, a
memory usage message appears as shown below.

CONTINUE

PI-1S INSTALLATIOHN

The HP 857268 Personality requires more than
the current amount of available spectrum
analyzer memory.

This program will automatically increase the
amount of available memory by decreasing the
number of trace registers from 53 to 28. RAnY
traces stored in trace registers EEEER will
be lost.

Press STOP and see the HP 85726B Users"s Guide
far information on how to save trace registers.

-0R-

Press CONTINUE to decrease the number of
trace registers. STOP

RT

If you need to save any previously-stored traces which are in the highlighted range of trace
registers to be lost, make a note of this range, press STOP , and continue with number 13 on
the next page.

If you don't need to save any traces in the highlighted range, press CONTINUE to delete the

isted trace registers and make room in memory for the main PHSfile.T The message Please
wait, Loading PHS . . . appears. It takes severa minutes to load the main PHS file, a which
ime the message PHS Loaded appears. * Continue with the procedure “Step 2. Perform the
spectrum  analyzer self-caibration routines. ”

* Once the main PHS file has been loaded, the PHS measurements personality will remain in
spectrum analyzer memory, even if the instrument is preset or turned off. The personaity will

remain in memory until it is deleted with ERASE DLP MEM .

Spectrum analyzers with firmware revisions 930506 or 930923 require an extra step after
pressing CONTINUE. In this case, follow the additional on-screen instructions.
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13. The following procedure is necessary only if you want to save previously-stored traces.
There are two different ways to save a desired trace:

= You can save the trace to one of the trace registers which won't be lost. For example, if

trace registers O through 32 will be lost, and you want to save the trace in trace register
1, you can save it to trace register 33.

= You can save the trace to a RAM card such as the HP 85700A RAM card.

Either of these methods require that you first recall the trace that you want to save.
To Recall a Trace from a Trace Register

1. Press (RECALL). If CARD is underlined, press INTERNAL CARD to select INTERNAL.

2. press Internal — Trace . This accesses a menu displaying TRACE A , TRACE B ,

TRACE C, LIMIT LINES, and AMP COR .

Press TRACE A , TRACE B, or TRACE C to select the trace in which you want to place the
trace data.

4. Enter the register number of the trace you want to save.

5. Press (ENTER). The recalled trace is placed in the view mode and the spectrum analyzer
state is changed to the state that was saved. Next, follow either of the next two procedures
“To Save a Trace to a Trace Register, ” or “To Save a Trace to a RAM memory card.”

To Save a Trace to a Trace Register

1. Press (SAVE. If CARD is underlined, press INTERNAL CARD to select INTERNAL.

2. Press Trace — Intrnl . This accesses a menu displaying TRACE A , TRACE B , and

TRACE C.

- Press the softkey for the trace that you want to save: TRACE A, TRACE B , or TRACE C .
REGISTER # and MAX REG # = are displayed on the spectrum analyzer display. The number
after MAX REG # = indicates the maximum register number that can be entered for trace
storage in spectrum analyzer memory.

4. Use the numeric keypad to enter the number of a trace register outside the range of trace
registers which will be lost, and then press (ENTER).
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To Save a Trace to a RAM Card

1. Press (DiSPLAY) or_(CONFIG), and then Change Prefix to enter a new prefix or change the
existing prefix.

If you do not specify a prefix, the trace will be saved with a file name consisting of
t-(register number).

2. Press (SAVE). If INTERNAL is underlined, press INTERNAL CARD to select CARD. Press
Trace — Card to access the menu that displays TRACE A, TRACE B , and TRACE C .

3. Press the softkey labd of the trace that you want to save: TRACE A , TRACE B, or
TRACE C. REGISTER # andPREFIX= are displayed on the spectrum anayzer display.

4. Use the numeric keypad to enter a register number and then press (ENTER).

The trace data is saved with a file name consisting of a “t,” the current prefix, an
underscore (), and the register number. The “t” denotes that the file contains trace data
See “Save and recall data from the memory card” in Chapter 5, “Using Anayzer Features,”
of the HP 8590 E-Series and L-Series Spectrum Analyzers User's Guide for additional
information about using memory cards.

Return to number 11 of Step 1. “Load the PHS measurements personality. ”
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Step 2. Perform the spectrum analyzer self-calibration routines

Leave the spectrum anayzer turned on for at
least 30 minutes before performing this
procedure. (To meet specifications, the
spectrum analyzer must be allowed to warm
up for 30 minutes before performing the
self-calibration routines.)

1. If the analyzer contains Option 105, then
make sure nothing is connected to the
GATE TRIGGER INPUT connector on the
spectrum analyzer rear panel.

\

CR-NCNCIRCY
@@@@@

2
©e00e0 *

™o
rern.

C 0o 9

2. Attach the cdibration cable from the
CAL OUT connector to the INPUT
connector with the appropriate adapters.

‘‘‘ mnanT $TATE

= E)

U

PZ215

3. Press (CAL), then CAL FREQ & AMPTD .

CAL FREQ
& AMPTD

CAL

PZ2186

The frequency and amplitude self-calibration
routines are completed in 3 to 9 minutes.
‘The time required for the self-calibration
routines depends on the options installed in
the spectrum analyzer, and the spectrum
analyzer model.) A message is displayed
when the self-calibration routines are
finished. If an error message is displayed,
refer to the spectrum analyzer service
documentation for troubleshooting.

CAL
STORE

PZ217

For the spectrum analyzer to meet its specifications, the self-calibration routines should be
performed periodically or whenever the ambient temperature changes. For practical
advice on when and how often the self-calibration routines should be performed, refer to

the spectrum analyzer calibration guide.
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Step 3. Make the cable connections for triggering the spectrum analyzer

Perform this procedure if the following two things are true:

1 Option 101 or 151 is instaled in your analyzer. See “Tell the analyzer to list its own

options’ in the beginning part of this chapter to quickly determine the options installed
in your anayzer.

I You want to perform power versus time, carrier-off power, or Spurious measurements.

£ these things are not true, then continue with the procedure “Step 5. Connect the
>xternal precision frequency reference. ”

L. If Option 105 is installed in your analyzer, perform this procedure. If Option 105 is not
installed, continue with number 3 on the next page. 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.

c: GGE
( )uu»v( L)

.QQ. )
D ' =
@ @?YMCD @ S L
e @ C® =y =0

pb753b

I. Connect a short BNC cable between the two adapters.

Ny r_é]

pb754b

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 al the PHS
neasurements, al the self-caibration routines, and al 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.
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3. Tb use an external trigger signal, continue with this procedure. If Options 151 (and 160)
are instaled and you want to use unique word frame triggering (using digital

demodulation), proceed to the procedure “Step 4. Make the cable connections for unique
word frame triggering. ”

If the spectrum analyzer is equipped with Option 105, connect a transistor-transistor logic
(TTL) trigger signal to the GATE TRIGGER INPUT connector on the rear panel of the
spectrum analyzer. Option 105 is required only for the carrier-off leakage power gated
method measurement (COP TYPE ZSP GTD set to GTD). If Option 105 is not installed,
connect the trigger signal directly to the EXT TRIG INPUT connector.

GATE TRIGGER  GATE
INPUT {TTL) OUTPUT (TTL)

pb756b

This TTL trigger signal provides an externa trigger for the spectrum analyzer. The trigger
signal should be a TTL pulse at least 1 us wide that occurs once for every PHS frame
(once per burst of the unit under test).

The TTL trigger signa can be supplied directly by the unit under test or by an associated
piece of test equipment, or indirectly, by converting the RF carrier into a TTL signa. A
burst carrier trigger device such as the HP 85902A Burst Carrier Trigger can be used for
this conversion. (See example setups on the following page.)
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Example setups for using the HP 85902A Burst Carrier Trigger

Below are some examples of connecting the HP 85902A Burst Carrier Trigger to a spectrum
amalyzer to use an external signal for triggering the carrier off leskage power, spurious, and
power versus time measurements.

PERSONAL
OR

CELL STATION
UNDER TEST

]

STATION

DIRECT IONAL

4

COUPLER

15 dB
ATTENUATOR

SPECTRUM ANALYZER

S |(GATE TRIGGER INPUT
OR EXT TRIG INPUT

INPUT
501

TTL SIGNAL

L

pj4i1la

Personal Station or Cell Station in Self-Test Mode, Using a Directional Coupler

PERSONAL STATHION
R

CELL STATION

UNDER TEST

10 dB

ATTENUATOR

SPECTRUM ANALYZER

aaaaa

————

500 go 5oe &
L LG

POWE R oo
SPLITTER

BURST

CARRIER

A TR1GGER
TTL SIGNAL

//‘\\ -
ISOLATOR

GATE TRIGGER INPUT
OR EXT TRIG INPUT

£ i410b

Personal Station or Cell Station in Self-Test Mode, Using a Power Splitter

DIRECT I ONAL
COUPLER

CE

80 dB
ATTENUATOR
3|

<

-

. -

TTL SIGNAL

SPECTRUM ANALYZER

PERSONAL STATION DIRECT IONAL
UNDER TEST COUPLER
«—> >
BURST
CARRIER
TRIGGER
L

Personal Station with a Cell Station

Lt STATION

OR CELL STATION

SIMULATOR

GATE TRIGGER INPUT
OR £xT TRIG INPUT

pj4150
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Step 4. Make the cable connections for unique word frame triggering

Perform this procedure if Options 151 and 160 are installed and you wish to trigger the
spectrum analyzer using unique word frame trigger using digital demodulation for power
versus time, carrier-off power, and spurious measurements.

See “Tdl the analyzer to list its own options’ in the beginning part of this chapter to
quickly determine the options ingtalled in your anayzer.

1. If the spectrum anayzer is equipped with Option 105, 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. Option 105 is required only for the carrier-off

leakage power gated method measurement (COP TYPE ZSP GTD ) set to GTD.

If Option 105 is not installed, attach two right-angle BNC adapters to the FRAME TRIG
OUTPUT and the EXT TRIG input connectors located on the rear panel of the spectrum
analyzer.

GATE TRIGGER atE  EXLmer
WPUT (TTLY outRuT (TTLy  MRUT (@] [:] %)
> ; q
S A
/

om0 {_é]

pb748b

You do not need to remove the BNC cable after you have connected it to the right-angle
adapters, unless you are executing self calibration (CAL AMPTD or CAL FREQ & AMPTD).
Fhis cable can remain attached to the spectrum analyzer for dl the PHS measurements and
dl the conventional spectrum anayzer 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 Option 004 is not installed in your spectrum analyzer.

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

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

r_g)

pb757b
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Step 6. Access the PHS analyzer mode

Caution

If you select O dB internad input attenuation manualy while the instrument is in spectrum
anayzer mode, then access the PHS mode, this attenuation value will be recalled
automatically when you exit PHS mode and enter spectrum anadyzer mode using the

key. Instrument damage may occur if total input power a the spectrum anayzer
front panel is greater than +20 dBm with O dB interna input attenuation.

To avoid accidentally recaling O dB interna attenuation, always verify 10 dB or greater
internal input attenuation is selected in spectrum analyzer mode, before you access the
PHS mode. Pressing will guarantee that at least 10 dB internal attenuation will be
used.

Must be
10dB
or greater
4 \
REF .9 dBm AT 10 dB SPECTRUM
PEAK . . . ANALYZER
LOG ’
33/ ) PHS
. N . . . . . . . ANALYZER
WA SB
More
1 of 3
CENTER 1.450 GHz SPAN 2.900 GHz
RES BW 3.0 MHz VBW 1 MHz SWP 58.8 msec KT
pj448b
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1. Press PHS ANALYZER to access the PHS analyzer mode. You will see the

copyright message for the HP 85726B. This message is only displayed the first time you
access the PHS analyzer mode.

[ PHS

= ANALYZER
o] I e s —
e Cooo o
HO fmes) (2000 D

i [ ) MODE

— aoloos STSPLAY
E% ool i)
o o Lioiniln)
% ot ot T a0, oM@ g
=210 O =oed

[
pj450b

3. After reading the copyright message, press to erase this message.

PHS  ANALYZER B.88.06
Copyright Hewlett-Packard 1991 = 1995
AlIl Rights Reserved

The HP 85726B Personality has now been installed
on HP 3594 Spectrum Ahalyzer serial number 550.

This software is licensed for use on ONE spectrum
analyzer at a time.

See the HP 857268 User"s Buide for the complete
License Agreement.

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

RT
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3. When the spectrum analyzer is using the PHS analyzer mode, PHS appears in the upper
right corner of the spectrum anayzer display.

V4
REF 30.2 dBm AT 30 dB Config
PEAK ["MGNITOR CHAN: - ; : :
Physical
Channel
Power
Power
ve Time
Adj Chan
Power
Mare
1 of 2
CENTER 1.895158 bGHz SPAN 2.888 MHz
YRES BW 10 kHz #VBW 18 kHz #SWP 508 msec

The PHS Measurements Personality Main Menu

4. If Option 004 is not installed in your spectrum analyzer, the message Ext pr eci si on
ffreq reference required will bedisplayed. This message is a reminder that you must
use an external frequency reference when using the PHS measurements personality. See
the previous procedure, “Step 5. Connect the external precision frequency reference” for
information about connecting an external frequency reference to the spectrum analyzer.

If any other messages are displayed, see Chapter 4, “Error Messages and Troubleshooting.”

Getting Started Il 9



PHS Measurements Personality Screen Annotations

The PHS personality displays additional annotations that supplies information related to PHS
measurements settings. Refer to Figure 1-3 through Figure 1-5 and Table [-2 through Table [-4
to identify PHS measurements personality screen annotations.

v
REF\14.2 dBn ¥AT 20 4

n 1.88 nK

REPEAT
MEAS

TRACE
ACTIVE

CHANNEL

NUMBER

AUTO
CHANNEL

34 Z : Z : : : j
O—wh | [

Previous
Meny

BDELAY|-
0.0 :
CENTER 1.984158 GHz
YRES BW 1.8 MHz

SPAN 8 Hi!

#UBW 1 MHz #SWP 888 psec RT

pj426b

Figure 1-3. PHS Screen Annotations

Table |-2. PHS Screen Annotations

Item Display Annotations Description

1 Active function or error message Indicates either the active function that has been selected or an error
message.

2 Measurement The current PHS measurement.

3 Measurement results The measurement results.

4 Pass/fail message Indicates if the personal station or cell station passed or failed the
measurement if PASSFAIL ON OFF is set to on.

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

6 DELAY Displays the trigger delay time.

7 SWEEP Displays the number of sweeps that were used for the measurement.

8 EXTAT Displays the external attenuation.

9 SLOT Displays the slot number.

10 CHAN Displays the channel number.

11 HIPWR or none Indicates the current setting of TX PWR HI LOW

12 LOG Displays the amplitude scale.

13 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 annotations

o

&)

MODULATION ACCURACY: [single burst) HEE’SHESW
fl‘leasurement complete FHIL R
(IRMS EVM: 11,2 2 CONT

RMS MAG ERR: 6.5 %
RMS PHASE ERR: 5.3 ¢ PARTIAL

PEAK EVM: 53.4 ¥

ORIGIN OFFSET: -48.5 dB
\/FREQUENCY ERR: -785.2 Hz Dpmod

CHANNEL UNIQ FREQ 1984._1WORDNMZ up 1 g?rez

TX PHR LOW J\N\@

TRIG ’FRHI‘IE

pj430b

Figure 1-4. Digital Demodulation Screen Annotations 1

Table 1-3. Digital Demodulation Screen Annotations 1

ltem Display Annotations Description

1 Pass/fail message When PASSFAIL ON OFF is set to ON, indicates if device passed or
failed the measurement and which parameters failed.

2 Mode indicator (PHS) Indicates the mode in which the analyzer is operating.

3 UNIQ WORD Indicates the unique word being used for sync (uplink, or downlink).

4 EVM CORR Indicates EVM correction is being used.

5 TRIG Indicates current digital demodulator trigger mode FRAME, FREE
RUN, or EXTERNAL.

6 FREQ Indicates current channel center frequency.

7 CHANNEL Indicates current channel number.

8 The selected transmission power | High = high power, Low = low power.

9 Measurement results The measurement results.

10 Messages Indicates progress of measurements or flags errors.

11 Measurement Indicates the current measurement being performed.
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Figure 1-5. Digital Demodulation Screen Annotations 2

Table [-4. Digital

Demodulation Screen Annotations 2

Item Display Annotations Description
1 Mode indicator (PHS) Indicates the mode in which the analyzer is operating.
2 I(t),Q ) I and Q axis labels.
3 Messages Indicates progress of measurement or flags errors.
4 EVM CORR Indicates EVM correction is being used.
5 RMS EVM RMS error vector magnitude corresponding to current plot.

6 UNIQ WORD Indicates the unique word being used for sync (uplink, or downlink).
7 TRIG Indicates current digital demodulator trigger mode FRAME, FREE
RUN, or EXTERNAL.

8 FREQ Indicates current channel center frequency.
CHANNEL Indicates current channel number.

10 The selected transmission power High= high power, Low = low power.

11 Measurement Indicates the current measurement being performed.
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Accessing the Spectrum Analyzer Functions

The menus of the Persona Handy Phone System (PHS) measurements persondity provide the
softkeys that are normaly needed for making PHS measurements. You may want to use some
spectrum analyzer functions without leaving the PHS analyzer mode, or you may want to
exit the PHS analyzer mode. This section contains the procedures for accessing the spectrum
analyzer functions. The section contains the following procedures:

m Access the spectrum analyzer functions while you are using the PHS analyzer mode.
m Exit PHS analyzer mode and access the spectrum analyzer mode.
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To access the spectrum analyzer functions while using the PHS analyzer
mode

1. To use a spectrum anayzer function without leaving the PHS analyzer mode, just press the
front pand key, and then the softkey. For example, to use the marker normal function,
press (MKR), then press MARKER NORMAL . You can aso use to print or plot the
screen display (you need to connect a printer or plotter to the spectrum analyzer and then

configure the spectrum anayzer). Refer to the spectrum anayzer user's guide for more
information.

2. To return to a PHS analyzer menu, do either of the following:

= To return to the PHS measurements personality menu that was displayed before the
spectrum analyzer front panel key was pressed, press the key twice.

m To return to the main menu of the PHS measurements personality, press
PHS ANALYZER.

Some spectrum analyzer front panel keys can provide useful, supplemental functions for PHS
measurements, and most spectrum anayzer functions can be used while using the PHS analyzer
mode. See “Changes to the Spectrum Analyzer Functions with the Measurements Personality
Loaded” later in this chapter for the list of functions that cannot be used while in the PHS
analyzer mode.
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Figure 1-6. PHS Analyzer Mode Functions

1.24 Getting Started



To exit PHS mode and access the spectrum analyzer mode

There are two ways to access spectrum anayzer mode:

1. Press (PRESET). (PRESET) changes all of the PHS measurements personality functions back to
their default values, except for channel number, functions in the configuration menu, and
functions in the demodulation configuration menu. Channel number and the functions in
the configuration menu keep their current values even if is pressed or the analyzer

power is turned off.

2. Press then SPECTRUM ANALYZER. Unlike (PRESET), SPECTRUM ANALYZER does not
change any of the PHS measurements personality softkey settings.

When SPECTRUM ANALYZER is pressed, the spectrum analyzer will exit the PHS
measurements personality and use the spectrum analyzer mode instead. When the spectrum
analyzer is in the spectrum analyzer mode, PHS no longer appears in the upper right corner of

the spectrum analyzer display.

The PHS analyzer mode can be reaccessed by pressing (MODE) PHS ANALYZER.
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Figure 1-7. Accessing spectrum analyzer mode

Now that the spectrum analyzer is set up to make a measurement, refer to Chapter 2, “Making

Measurements,” for examples of various measurement tasks.
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Changes to the Spectrum Analyzer Functions with the
Measurements Personality Loaded

Most of the spectrum analyzer functions perform the same function regardless of whether
the spectrum analyzer is using the PHS anayzer mode or the spectrum analyzer mode. Some
spectrum analyzer functions either are not available or are changed when using the PHS
analyzer mode.

The following spectrum analyzer functions are NOT available when using
the PHS analyzer mode:

s Amptd Units The PHS measurements personality provides only dBm units.

® REF LVL OFFSET The PHS measurement personality offsets the reference level whenever a
vaue is entered into the EXT ATTEN function.

® VID AVG ON OFF The PHS measurements personality uses its own averaging function,

The following spectrum analyzer functions are changed when using the
PHS analyzer mode:

SCALE LOG/LIN becomes SCALE LOG (linear scale is not available in the PHS analyzer

mode).

Depending on the current PHS measurement, accesses either
the spectrum anayzer frequency functions, or the PHS Physica Channe
menu.

m  Press (rrequency) to access the physical channel menu softkeys if the
current PHS measurement is power, adjacent channel power, power
versus time, monitor channel, or digita demodulation.

m Press to access the spectrum analyzer frequency menu
softkeys if the current PHS measurement is monitor band or one of the

SpUI’i Ous measurements.
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The number of trace registers in the spectrum analyzer may be changed

For spectrum anayzers with insufficient memory, the PHS instalation mode decreases the

number of spectrum analyzer trace registers to increase the amount of available memory so
that the PHS measurements personality will fit. The number of trace registers is decreased
from its default quantity of 53.

The number of trace registers can be restored to 53 by re-entering the install PHS mode as
follows:

Note The PHS measurements personality and any other down-loadable programs will
be erased if the number of trace registers is restored to 53.

Press INSTALL PHS to access the PHS ingtallation mode. The following message will be
shown:

CONTINUE

PI-IS INSTALLATION

The HP B85726B Personality 1% already loaded.

Press STOP to retain the HP 85726B Personality
and return to spectrum analyzer mode.
- 0 R -

Press CONTINUE to erase all Personalities and
downloadable programs from analyzer memory and
restore the number of trace registers to 53.

STOP

RT

Press CONTINUE to restore the number of trace registers back to 53.
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Spectrum Analyzer Options used with the PHS Measurements
Personality

Precision frequency reference (Option 004)

Option 004 provides increased absolute frequency-reference accuracy by using an ovenized
reference oscillator.

Option 004 installed in your spectrum anayzer, or an externa 10 MHz precision frequency
reference, is required for accurate measurements with the PHS measurements personality.

Option 004 is also available as a retrofit kit (Option R04) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6459.

Front panel protective cover (Option 040)

The impact cover assembly snaps onto the front of your spectrum anayzer to protect the front
pand during travel and when the unit is not in use.

Option 040 is aso available as a kit (Impact Cover Assembly, HP part number 5062-4805).

HP-1B and parallel interface (Option 041)

Option 041 allows you to control your spectrum analyzer from a computer that uses a
Hewlett-Packard interface bus (HP-IB). Such computers include the HP 9000 Series 300,
and the HP Vectra PC. Option 041 includes a connector for an external keyboard, an HP-IB
connector, a paralle interface connector for printers, and the HP 8590 E-Series, L-Series
Spectrum Analyzers, and HP 8591C Cable TV Analyzer Programmer’s Guide.

Option 041 allows the spectrum analyzer to copy its screen to a printer or plotter and includes
a separate connector that accepts programming commands from an external keyboard.

Option 041 is also available as a retrofit kit (Option R41) after the purchase of your spectrum
analyzer, or as a kit HP part number 08590-60380.

Note Option 041 can be converted to an Option 043 by ordering the RS-232 and
paralel interface connector assembly HP part number 08590- 60369.

Protective soft carrying case/back pack (Option 042)

A soft carrying case/lbackpack with a pouch for accessories. Option 042 can be used to provide
additional protection during travel. (Cannot operate instrument while installed in case)
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RS-232 and parallel interface (Option 043)

Option 043 allows you to control your spectrum anayzer from a computer that uses an RS-232

interface bus. Such computers include the HP Vectra PC, the IBM PC, the AT, and compatibles.
It includes a connector for an externa keyboard, an RS-232 9-pin connector, a parale interface
connector for printers, and the HP 8590 E-Series, L-Series Spectrum Analyzers, and HP 8591C
Cable TV Analyzer Programmer’s Guide.

Option 043 dlows the spectrum analyzer to copy its screen to a printer or plotter and includes
a separate connector that accepts programming commands from an external keyboard.

Option 043 is also available as a retrofit kit (Option R43) after the purchase of your spectrum
analyzer, or as a kit HP part number 08590-60381.

Note Option 043 can be converted to an Option 041 by ordering the HP-IB and
parallel interface connector assembly HP part number 08590-60368.

Improved amplitude accuracy for PHS (Option 052)

Option 052 is an HP 8593E, HP 8594E, HP 8595E, or HP 8596E with improved amplitude
accuracy specifications over the PHS measurements personality default frequency range and
is recommended for PHS measurements. Refer to “Specifications for Option 052 (Available
for HP 8593E, HP 8594E, HP 8595E, or HP 8596E Spectrum Analyzer)” in Chapter 7 for
information about the specifications for Option 052.

An improved amplitude accuracy option retrofit kit is available for spectrum anayzers without
Option 052. Contact your HP sales and service office for more information about Option R52,
the improved amplitude accuracy upgrade for PHS.

Past time domain sweeps (Option 101)

This option provides fast time domain measurements. Option 101 allows sweep times down to
20 us 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. The analog+
display mode provides traditional analog display operation combined with the advantages of
digita 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 Option 151 is not installed in your spectrum analyzer, you must have Option 101 installed to
use the PHS measurements personality to perform time domain measurements. If Option 151
is installed, Option 101 is not required for the HP 85726B PHS measurements personality and
should not be installed.

Option 101 is adso available as a retrofit kit (Option RO1) after the purchase of your spectrum
analyzer, or as a kit HP part number 5062-6458.
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Time-gated spectrum analysis (Option 105)

Option 105 dlows you to select and measure the spectrum of signals that may overlap in the
frequency domain, but can be separated in the time domain. By adjusting a time gate based
on an 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 anayzer to perform the carrier off
leakage power gated method measurement.

Option 105 is also available as a retrofit kit (Option R15) after the purchase of your spectrum
anayzer, or as a kit 5062-8218.

DSP, Fast ADC and Digital Demodulator (Option 151)

Option 151 supplies the hardware required for fast time domain sweeps, digital demodulation
measurements, and digital signal processor-assisted (DSP) measurements.

Option 151 provides a subset of Option 101 fast time domain sweep functions. Option 101
allows zero span sweep times as short as 20us with a step resolution of 20 ps (20 us, 40 us, 60
u#s, and so forth). Option 151 alows zero span sweep times as short as 40 us with a sequence of
40 ps, 80 ps, 160 ps, 320 ps, and 160 us 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 or Option 151 supports negative pesk detection. The negative peak detector
capability is useful for video modulator balance adjustments and intermodulation distortion
measurements. Option 101 allows negative peak detection with sweep times as long as 200 ms.
Option 151 alows negative peak detection with sweep times as long as 800 ms.

Option 151 with 160 allows PHS digital modulator-based metric measurements for an HP
8593E, HP 8594E, HP 8595E and HP 8596E. You can measure error vector magnitude, carrier
frequency error, and I-Q origin offset using the HP 85726B PHS measurements personality. 1-Q
pattern diagrams, EVM versus symbol, and demodulated bits are aso available. All modulation
measurements are automatically synchronized to the unique word.

In addition, the unique word frame trigger (using digital demodulation) is available on the
spectrum analyzer rear panel. This signa can be used as a trigger source for transmitter power
versus time, carrier-off power and spurious measurements. This minimizes the need for an
externa trigger signal.

You must have an Option 151 and 160 installed in your spectrum anayzer to use the HP 85726B
PHS measurements personality to make digital demodulator-based measurements.

For analyzers that do not have Option 151 installed, a retrofit kit (Option R70) is available to
provide both options 151 and 160.

Note The HP 8591E analyzer with Options 151 and 160 is offered and supported only
for use with the HP 85725B CDMA Measurements Personality.
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PDC/PHS/NADC/CDMA firmware for Option 151 (Option 160)

Option 160 provides the digital signal processing (DSP) firmware ROMs necessary to perform
PDC, PHS, or NADC-TDMA digita demodulation-based measurements. It implements a
coherent downconversion, and calculates the minimum RMS error vector magnitude of a
timedot. Carrier frequency error and 1-Q origin offset are aso 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 HP 85726B PHS measurements personality provide a
complete PHS 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.
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Accessories for the PHS Measurements Personality

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 a 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 @
of resistance and operates over a frequency range of 300 kHz to 3 GHz. High probe sensitivity
and low distortion levels alow measurements to be made while taking advantage of the full
dynamic range of the spectrum analyzer.

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 More 1 of 3 More 2 of 3 COUPLE AC DC so
that AC is underlined.

Broadband preamplifiers and power amplifiers

Preamplifiers and power amplifiers can be used with your spectrum andyzer to enhance
measurements of very low-level signas.

The HP 10855A preamplifier provides a minimum of 22 dB gain from 2 MHz to 1300 MHz.
The HP 8449B preamplifier provides a minimum of 30 dB gain from 1 GHz to 26.5 GHz.
The HP 8447D preamplifier provides a minimum of 25 dB gain from 100 kHz to 1.3 GHz.
The HP 8447E power amplifier provides a minimum of 22 dB gain from 0.1 GHz to 1.3 GHz.
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 (Time
Divison Multiple Access) or TDD (Time Division Duplex) RF carrier signal and provides a TTL
output trigger to synchronize a spectrum anayzer. This triggering function is especially useful
when performing time-dependent measurements such as power versus time, carrier-off leakage
power, and spurious measurements.

The HP 85902A can be used to make measurements when an external TTL trigger signal from
the device under test is not available.

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 senstivity, if required.
DC power for the unit is supplied through the probe power connector located on the front
panel of the HP 8590 Series.
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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

For use with Option 041 or 043. The HP C1405B keyboard is an IBM AT compatible keyboard
that can be connected to the external keyboard connector, using a C1405-60015 cable adapter,
on the rear panel of the spectrum analyzer. Any IBM AT compatible keyboard with a small DIN
connector will work. Screen titles and remote programming commands can be entered easily
with the external keyboard.

Memory cards

Blank random access memory (RAM) cards are available for the storage and transfer of data
and programs. Severa different sizes of cards are available for use with the memory card
reader. See Table |-5. The memory card reader is standard for the HP 8591E, HP 8593E,
HP 8594E, HP 8595E, and HP 8596E.

Table 1-5. Memory Card Model Numbers

Model Number Size of Memory Card
HP 85700A 32 kilobytes
HP 85702A 128 kilobytes
HP 85704A 256 kilobytes
HP 85705A 512 kilobytes

Plotter

For use with Option 041 or 043. 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 85 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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Printers

For use with Option 041 or 043. The DeskJet persona printers provide black and white or
color printing for another form of permanent records of your test results. The HP LaserJet
series printers are also compatible. The printers can be ordered with RS-232 or parallel
interfaces to correspond to the interface option installed on the spectrum anayzer. Figure 1-8
shows the methods of connecting different types of printers to the spectrum analyzer using the
various anayzer interface options.

Serial Printers

HP printers with RS-232 Interface,
and non—HP printers that are
Epson MX80 or LQ570 caompatible

;Qn%-ZBZ Port HP-IB Printers
Parallel Port —— i A
HP 8590 | (Option 043) wHifh Pkr"l';t_?g‘ Parallel/Centronics Printers
Ser;es Interface
spectrum . )
HP Printers with
Analyzer HP-1B Port Parallel/Centronics Interface,
gnd llel Port HP-1B to and non-HP printers that ore
arallel Por - .
(Option 041) Porallel/ Centronics Epson MX80 or LQ570 compatible
Interface
HP 92203J/K, or
HP ITEL-45CHVU/E T

pc72c

Figure 1-8. Connecting Printers Using Various Interface Options

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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Making Measurements

This chapter demonstrates how to make measurements with the Persona Handy Phone System
(PHS) measurements personality. This chapter contains procedures for performing the following
measurements:

m configuring the personality for your test setup
®m measuring power:
— antenna power, carrier-off leakage power, occupied bandwidth, and monitoring the channel
m measuring the time domain characteristics of a TDMA/TDD burst:
— power versus time, view frame, measure burst, ramp-up/ramp-down
m measuring the adjacent channel power and channel power
=  measuring the modulation accuracy, average EVM
m monitoring the PHS frequency bands, and measuring the spurious emissions

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

1. Load the HP 85726B PHS measurements personality into the spectrum
analyzer and perform the spectrum anayzer sdf-cdibration routines as
described in “Preparing to Make a Measurement” in Chapter 1.

2. Perform the procedures in “Configuring the Personality for Your Test Setup.”
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Configuring the Personality for Your Test Setup
Before making a measurement, configure the personality according to the test setup that
you are using. To configure the personality, use the functions that are in the Conf ig and

Physical Channel menus. The next few pages contain information about selecting the
amount of external attenuation to use, and the procedures for configuring the personality for
your test setup.

To 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 hardware with sufficient external attenuation so that
the actual total power at the spectrum anayzer 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, based on the highest possible input power.

For Option 052

m For specified amplitude accuracy with Option 052, use enough external attenuation so that
the spectrum analyzer input attenuation is within the 10 to 40 dB range.

m For best amplitude accuracy with Option 052, 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 spurious emissions measurement with no
carrier present

For the best senditivity, sdlect the lowest possible value of externa 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 automaticaly, 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.

m For the best senditivity for in-band and out-of-band spurious emissions, set the externa
attenuation at or dightly greater than the vaue given by the following equation:

external attenuation (dB) > mean carrier power (dBm) — input attenuation (dB) + 22 dB
Where the input attenuation is 10, 20, 30, or 40 dB.
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To configure the personality

L. If contig is not displayed, you need to access the Main menu of the PHS measurements
personality by pressing (MoDE) PHS ANALYZER.

2. Press Conf ig , then perform the step that applies to your station:

= When testing a persona station, ensure that the transmission power is set to LOW by

pressing TX PWR HI LOW to underline LOW. Note that the default transmission power
setting is low (LOW is underlined).

. When testing a public cell station press TX PWR HI LOW to underline HI.

Caution

You must provide hardware with sufficient externa attenuation so that

the actua total power at the spectrum analyzer input is less than the

gpectrum 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, based on the highest possible input power.

3. Because you need to use an externa piece of equipment (for example, an attenuator, test
fixture, or directional coupler) to connect the transmitter output to the spectrum analyzer

input, you need to enter the attenuation of that equipment into the EXT ATTEN function.
For overal optimum performance, use the following values for externa attenuation:

Station Maximum Power External
Attenuation

Public Cell 500 mW average (4 W peak) 19dB
Other Cell and Personal 10 mW average (80 mW peak) 12dB
Note For the best absolute amplitude accuracy, the entered value for EXT ATTEN

(external attenuation) must be equal to the actual total externa attenuation
of the attenuators, couplers, and cables that are connected between the
transmitter output and the spectrum analyzer input.

To determine the overal 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 7 for the
amplitude accuracy of each measurement.

To enter the attenuation, press EXT ATTEN , use the data keys to enter the attenuation of
the external equipment, then press or (ENTER).

4. The PHS station is normally tested in a burst mode, so make sure that BURST is underlined
in BURST CONT. If necessary, press BURST CONT so that BURST is underlined. If the PHS

station is in a continuous carrier test mode, press BURST CONT so that CONT is underlined.

5. Press Trigger Config to configure the measurement trigger.
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6. Sdect a measurement trigger source. Press TRIG SRC UW EXT to underline UW (Unique
Word) to trigger power versus time, carrier off power, and spurious measurements using
the digital demodulator unique word trigger from Option 151. If the input signal contains
unique words, the digital demodulator unique word trigger will automatically align the
measurement interval with the unique word.

This assumes the following:
DD TRIG FRAME in the DD Trigger menu is selected.

WRD SYNC ON OFF in the Frame Config menu is set to ON.

UNIQ WRD UP DOWN s set to UP if measuring an uplink signal (personal station), or
DOWN if measuring a downlink signal (public cell station, or “other” cell station). If the
transmitter unique word is unknown, you can set UNIQ WRD UP DOWN to UP DOWN,
provided the incident signal contains only either uplink or downlink unique words.

See “To Configure a digital demodulator-based test” in this chapter for more information.

Set TRIG SRC UW EXT to EXT to trigger power versus time, carrier off power, and spurious
measurements using an externa trigger.

See “Step 3. Make the cable connections for triggering the spectrum anayzer” in Chapter
1, “Getting Started,” for more information. Also, refer to the following procedures later in
this chapter:

“To set up triggering for MKK zero span carrier-off leakage power measurements’
“To set up triggering for MKK gated carrier-off leakage power measurements’
“To set up triggering for power versus time measurements’

“To set up triggering for spurious emission measurements’

7. When using Option 105 (Time-gated spectrum analysis), you can select the trigger
signal polarity using the TRIG POL NEG POS softkey as described below. Note that

when not using Option 105 you must connect the external trigger signal directly to the
EXT TRIG INPUT. In this case, the trigger signal must be a positive edge trigger and

TRIG POL MEG POS has no effect.

m To trigger the spectrum analyzer on the positive edge of the external trigger press
TRIG POL MEG POS to underline POS.

m To trigger the spectrum analyzer on the negative edge of the externa trigger press
TRIG POL NEG POS to underline NEG.

When TRIG SRC UW EXT is set to UW, TRIG POL POS NEG is automatically set to POS.

8. Enter the trigger delay time value. When positive edge triggering is selected, this is
defined as the time from the positive edge of the trigger pulse to the start of point 0. (See
Figure 2-2)) When negative edge triggering is selected, this is defined as the time from the
negative edge of the trigger pulse to the start of point 0. (See Figure 2-2.) To enter the

trigger delay time, press TRIG DELAY, enter the trigger delay time by using the data keys,
then press a units key ((sec), (ms), or (us)).

When TRIG SRC UW EXT is set to UW, use avalue of 0. If TRIG SRC UW EXT is set to
EXT, an adjustment of trigger delay is usually required. When using an HP 85902A Burst
Carrier Trigger, a value of approximately 15 us is usualy needed.

When the test setup trigger delay time is unknown, P vs T BURST can be used to adjust
the trigger delay time. Complete the rest of the procedures through “To select a channel
and slot number to test, ” and then see “To measure the burst, ” later in this chapter.
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11.

12.

- Press Previous Menu Mre % of 2.

10.

Many of the PHS measurements display either “PASS’ or “FAIL” to indicate if the test

passed the test limits. To display a pass/fail message, press PASSFAIL ON OFF so that ON is
underlined. (The test limits can be changed; see “To change the value of limit variables’ in
Chapter 6 for more information.)

To tune by channe number:

m Press Define Channel s to access the Define Channels menu.

s Press DEFI NE CHAN and enter the lowest channgl humber using the front panel knob,
step keys, or data keys followed by (ENTER).

. Press DEFINE FREQ and enter the frequency that corresponds to the lowest channe
number using the front panel knob, step keys, or data keys followed by or (GHz).

. Press Previous Menu.

Press More 2 of 2 Man Menu to return to the Main Menu.
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Pressing Confi g accesses the configuration softkeys. Because the PHS 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 setup. The settings for the configuration softkeys are retained until you change them
or press DEFAULT CONFIG twice. Pressing or turning the spectrum analyzer off does
not change the settings of the configuration softkeys. Figure 2-1 shows the Configuration menu
and annotation.

e

REF 30.0 dBm RT 30 dB TX PWR

PEAK [HONTTOR CHAN: - HI LOW
L0G ; : : : : : :
18 ......... ..... EXT
@\"B’ R il oo ATTEN
SPAN

CHﬁN1 2,000 WHz BURST
@ | : CONT
@/(:)' LY | P SPRT o
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, S6L HULT
B Main
: : Menu
@ More
: : : : : : : 10f 3

CENTER 1.895158 [GHz SPAN 2.800 MHz

#RES BW 10 kHz #VBW 10 kHz #SUP 500 msec T

conf_c

Figure 2-1. The Configuration Menu

Item

Description

o 0 A~ W N

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

The trigger delay time.

The current value for external attenuation.

The slot number.

The current channel number.

The selected transmission power (high = HIPWR, low = no annotation).
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Figure 2-2 shows the relationship between the externa trigger signal and the trigger delay

time.
| |
Ll T
1'2‘3{445‘6‘7‘181
[l [ |
|
! ]
0j416a
Figure 2-2. Timing Diagram Showing 8 PHS Timeslots
Item Description
1 Indicates point O (the start of the first symbol in timeslot 1).
2 The external trigger signal.
3 The trigger delay time if TRIG POL POS NEG is set to POS.
4 The trigger delay time TRIG POL POS NEG is set to NEG. (Available only if Option 105 is installed and the
externally generated trigger signal is connected to the GATE TRIGGER INPUT.)
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To configure a digital demodulator-based test
(for systems with Option 151)

See “Tell the analyzer to list its own options’ in the beginning part of Chapter 1, “Getting
Started,” to quickly determine the options ingtaled in your anayzer.

Before making a digital demodulator-based measurement (modulation accuracy, 1-Q diagram,
EVM versus symbol, or demodulated data bits), you must configure the digital demodulator
according to the test setup being used. After using the functions in the Config menus to
complete the main persondity setup, use the Demod Config menu functions to configure
the digitd demodulator. The next few procedures describe how to configure the digita
demodul ator.

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

The digita demodulator setup includes:

= Turning measurement error messages on or Off.

a Sdecting frame, free run, or externa triggering mode for the measurement.
Configuring the frame trigger.

L. If the Digital Demodulator Main menu is not displayed, press (MODE) PHS ANALYZER
More 1 of 2 Digital Demod.

2. Press Demod Conf ig to access the Demodulation Configuration menu.

3. Press ERR MSG ON OFF to enable or disable error messages. If necessary, press

ERR MSG ON OFF until ON is underlined to enable all error messages related to digital
demodulator measurements, including triggering errors. See Chapter 4, “Error Messages
and Troubleshooting,” for an explanation of the error states. To make a measurement

without being interrupted or stopped by error messages, press ERR MSG ON OFF until OFF
is underlined, 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.

4. Press DD Trigger to access the Digital Demodulator Trigger menu.
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5. Press DD TRIG FRAME, DD TRIG FREE RUN , or DD TRIG EXTERNAL to select the digjtal
demodulator trigger mode you want. FRAME trigger is the default trigger mode.

The digital demodulator trigger should be selected according to the characteristics of the
PHS signal:

m If the signa contains either of the two possible 16-bit PHS timeslot unique words (sync
words), the frame trigger is the best choice (see the next step, “Configuring the frame

trigger”).

Note The frame trigger synchronization only works with traffic channels. It will not
synchronize to control channels.

= |f the unique word is not present and your signal is a continuous (non-burst) signal, the
free run trigger is the best choice.

» If the unigue word is not present and your signal is bursted, there are two choices:

1. Externa trigger. External trigger requires you to route a trigger signal to the rear pand
EXT TRIG INPUT. If Option 105 (Time-gated spectrum analysis) is present, the trigger
signal should be connected to the GATE INPUT, and the GATE OUTPUT should be
connected to the EXT TRIG INPUT. The trigger signal should be positioned such that
the digital demodulator is measuring the correct portion of the time record. This can
be achieved with external trigger delay, or if Option 105 is present, TRIG DELAY and
SLOT NUMBER can be used.

2. Frame trigger with WRD SYNC ON OFF set to OFF in the Frame Config menu (see
next step, “Configuring the frame trigger”). The frame trigger case with WRD SYNC
OFF assumes that the midpoint of the burst rising edge is approximately the start of
symbol 2.

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

6. If DD TRIG FRAME is selected, press Frame Config to configure the frame trigger.

s The WRD SYNC ON OFF softkey enables and disables the frame trigger unique word (sync
word) search. If necessary, press WRD SYNC ON OFF until ON is underlined. Selecting
DD TRIG FRAME automatically sets the WRD SYNC ON OFF softkey to ON. Selecting free
run or external trigger will set WRD SYNC ON OFF to the OFF position. To use the frame

trigger without including automatic synchronization to a unique word (sync word), press
WRD SYNC ON OFF until OFF is underlined. The default for WRD SYNC ON OFF is ON.

® Press UNIQ WRD UP DOWN to select the desired unique word search setting. Select UP
to cause the digita demodulator to synchronize only with the timeslot that contains the
uplink unique word.
The digita demodulator searches for an exact bit match with the selected 16-bit unique
word. An exact bit match terminates the acquisition. If an exact bit match is not found,

the best bit match is used to synchronize the frame trigger. Frame trigger acquisition is
successful if the best unique word match can be properly positioned in the data record.
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If the transmitter unique word is unknown, you can set UNIQ WRD UP DOWN to

UP DOWN, provided the incident signal contains only either uplink or downlink unique
words. In this case, the digital demodulator will search for both the uplink and downlink
unique words, starting with the uplink word. If an exact bit match is not found with
either of the unique words, it will sync to the closest possible match to either of these

unigue words.

The unique word that the frame trigger is synchronized to is reported on each digita
demodulation measurement screen, and on the status screen. The number of bit errors for
this unique word is shown on the status screen. The default for UNI§ WRD UP DOWN is
UP.

s Press FT ERR ON OFF to enable or disable the error messages associated with the

process of acquiring the frame trigger. If necessary, press FT ERR ON OFF until ON is
underlined to enable the frame trigger error messages. See Chapter 4, “Error Messages
and Troubleshooting,” for a description of the frame trigger error states. If you want to
make a measurement without being interrupted or stopped by frame trigger acquisition
errors, press FT ERR ON OFF until OFF is underlined. The default for FT ERR ON OFF is

ON.

Note Frame trigger error messages will not be displayed unless the ERR MSG ON OFF
softkey in the Demod Config menu is aso set to ON.

7. Press Demod Main to return to the Digital Demodulator Main menu.
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To select a channel and slot number to test

Caution Be sure that the total power level of the signal input to the spectrum analyzer
is less than +30 dBm (1 watt).

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

2. If Physical Channel is not displayed, you need to access the Main menu of the PHS
measurements personality by pressing (MODE) PHS ANALYZER.

3. Press Physical Channel . (You can also press (EREQUENCY). When the spectrum analyzer is
in the PHS mode,_(Frequency] accesses the Physical Channel softkeys.)

4. Select the channel to test.

m [f the channel number is known, and the channels have been defined under the Config
menu, press CHANNEL NUMBER, enter the channel number using the data keys, and then

press (ENTER).

m To cause the spectrum analyzer to find and select the channel with the highest signal
level, press AUTO CHANNEL .

» If you know the frequency of the channel, or want to define a channel for a unique
frequency, press CHAN X CTR FREQ , enter the frequency, then press (MHz). The
channel number will be set to X and the frequency will be set to the entered value.
CHAN X CTR FREQ alows you to set the channd frequency anywhere within the
spectrum analyzer frequency range.

5. Select the dot number to test.

m The slot number selection only applies if the BURST CONT softkey in the Configuration
menu has BURST selected (for a burst transmission).

m For digitad demodulator-based measurements when DD TRIG FRAME is set to FRAME in
the DD Trigger menu, a dot number setting of 1 (the default) is correct.

. When TRIG SRC UW EXT is set to UW in the Trigger Configuration menu, a ot number
setting of 1 (the default) is correct for carrier-off leakage power, power versus time, and
Spurious emissions measurements.

= When TRIG SRC UW EXT is set to EXT and the externa trigger signal isa TTL signal
obtained from a Burst Carrier Trigger (for example, the HP 85902A) connected to a
persona or cell station RF output, the correct slot number setting is 1.

® When TRIG SRC UW EXT is set to EXT and the externa start of frame trigger signal is
from a direct connection to a persona or cell station, a persona or cell station control
box, or a call station smulator: Enter the number of the dot that you want to examine

by pressing SLOT NUMBER, enter the number of the dot with the data keys, and press
(ENTER). If no dlot number is entered, the slot number defaults to 1.
B SL.OT NUMBER only has affect with externaly triggered digital demodulator-based

measurements (DD TRIG EXTERNAL ) if Option 105 (Time-gated spectrum analysis) is
installed.

6. Press Main Menu.

Making Measurements 2-11



The functions accessed by Physical Channel allow you to select the channel that you want
tested. Notice that the channel number (CHAN 1) and slot number (SLOT 1) are displayed on the
left side of the spectrum analyzer display. This is true unless the PHS personality has been put
into fast mode by a remote command.

P FH:
REF 30.0 dBm AT 40 dB CHANNEL
PEAK MONITOR CHAN: ‘ ' ' : : ‘ : NUMBER
LOG
32, """" C S L S S S S S AUTO
: : : : : : : : : CHANNEL
SPAN
CHﬁ”i CHAN X
SLOT1 CTR FRE®
EXTAT
5.8 CENTER
FREQ
WA SB
SC FC SLOT
CORR NUMBER
DELAY
16.6 Main
; ; ; ; ; ; ; i ; Menu
CENTER 1.895150 GHz SPAN 2.000 MHz
#RES BW 10 kHz #VBN 10 kHz #SUP 500 msec T

Figure 2-3. Selecting a Channel
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Measuring Power

To make a power measurement, use the functions that are accessed by pressing Power. The
next few pages contain procedures for performing the following measurements:

»  Measure the antenna power

s  Measure the carrier-off leakage power

» Measure the occupied bandwidth

= Monitor the channel

The power measurements make measurements for digital carriers according to the RCR STD-28
standard. The power measurement routines were specifically designed for measurements on
7/4 DQPSK burst 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 3.
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To measure the antenna power

1. Make sure that the channel number sdlection agrees with the transmitter RF output. See
“To sdlect a channel and slot number to test” earlier in this chapter for more information.

Press Power Setup to access the power setup functions. If Power Setup is not displayed,
press Power . (If Power is not displayed, press (MODE) PHS ANALYZER to access Power )

2. Sdect a trigger for the antenna power measurement as described below.

= To trigger on the video envelope, press PWR TRIG EXT VID to underline VID. VID is the
default setting.
. To use an externa trigger signal, press PWR TRIG EXT VID to underline EXT.

Video triggering is the default and for this case the dot number selection has no effect.
If external triggering from a direct connection to a station or station simulator is used

(PWR TRIG EXT VID is set to EXT) and the personal or cell station is being tested in burst
mode, ensure that the slot number (SLOT NUMBER ) corresponds to the slot number of the

burst signal. (See the description for PWR TRIG EXT VID in the Configuration menu part of
Chapter 3 for more information about external triggering.)

3. Press Previous Menu.

4. press ANTENNA POWER . The personality will measure the mean carrier power during the
burst and then display the result which is the computed mean antenna power over the
entire frame.

5. Press Previous Menu when done with the antenna power measurement, or use one of the
post-measurement functions.

ANTENNA POWER automatically sets the reference level and input attenuation based upon

the measured power level of the carrier. ANTENNA POWER then measures the true mean
carrier power over severa 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”). 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 are shown in dBm and in watts.

Note that the measured vaue displayed is the average power over the entire frame. Thus, the
displayed value is smaller than the average power in just the “on” part of the burst.

Because the power levels of gtations vary, a pass/fall message is not displayed for the antenna
power measurement, even if PASSFAIL ON OFF is set to ON, unless you specify the upper limit
(or upper and lower limits) for the antenna power. The limits can be entered remotely; see “To
change the value of limit variables’ in Chapter 6 for more information. See Figure 2-4 for an
example of the antenna power measurement.
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Figure 2-4. Antenna Power Measurement

RCR reference: The antenna power measurement is based on RCR STD-28 7.1.4.2, “Antenna

power” (2) and

3.4.2.1 “Transmission power.”
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To measure the carrier-off leakage power

1. Make sure that the channel number selection agrees with the transmitter RF output. See
“To sdlect a channel and dot number to tet” earlier in this chapter for more information.

If Power Setup is not displayed, press Power. If Power is not displayed, press
PHS ANALY ZER to access Power.

2. Press Power Setup to access the power setup functions.

m Press COP TYPE ZSP GTD to underline ZSP for the normal MKK zero span carrier-off

power method. Press COP TYPE ZSP GTD to underline GTD for the MKK gated carrier-off
power method.

B Press COP ZSP SGL MULT to underline MULT for the normal zero-span (MKK) method
for carrier-off leakage power measurements. (These measurements are taken at the
carrier frequency and at multiple frequency offsets from the carrier frequency). Press
COP ZSP SGL MULT to underline SGL to test at the carrier frequency only.

Note A rear panel trigger signal is required for either carrier-off leakage power
measurement type. Please refer to “To set up triggering for MKK zero span
carrier-off leakage power measurements,” or “To set up triggering for MKK
gated carrier-off leakage power measurements, ” later in this chapter.

3. Measure the antenna power as previousy described in this chapter.

Note The last measured antenna power is used in calculating the carrier off leakage
power absolute result from the carrier off relative result. It is not necessary to
repeat the antenna power measurement, provided that it was previously done
for the current carrier frequency and power level.

4. Press Previous Menu.

5. Press CARRIER OFF PWR . The personality will make the carrier-off leakage power
measurement and display the results either by the MKK zero span, or MKK gated method, as
selected by COP TYPE ZSP GTD in the Power Setup menu.

6. Press Previous Menu when done with the carrier-off leakage power measurement, or use
one of the post-measurement functions.

Carrier-off leakage power measures the mean carrier power when the carrier is “off. ” (The
carrier is off between burst transmissions.)

CARRIER OFF PWR , with ZSP sdlected for COP TYPE (carrier off power type), searches for the
“off” timeslot with the highest carrier power. It first measures at the carrier frequency, then at
offsets of f300 kHz, £600 kHz, and £900 kHz. Findly, it measures at the frequency with the
maximum leakage power in the PHS band. Thus, to find the highest power “off” timeslot a
total of 56 timedots are measured. If COP ZSP SGL MULT (in the Power Setup menu) is set to
SGL, only the carrier frequency is searched.
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CARRIER OFF PWR , with GTD selected for COP TYPE (carrier off power type), uses the
time-selective spectrum anaysis capability of Option 105 to make a frequency domain
measurement of the maximum power in the PHS band when the carrier is off. The carrier
power in the band is first measured, then the time-gate function is enabled and a second
sweep is taken to measure the power when the carrier is off. A relative value, or ratio, is
caculated from the two sweeps. Then, an absolute value for carrier-off power is computed
from the ratio and the last measured antenna power. If the absolute value is under the limit,
the absolute and relative test results are immediately displayed. If the absolute result is at or
over the limit, a zero-span measurement at the frequency and timeslot of the maximum leakage
will be performed to compute results having increased accuracy over the frequency-domain
measurement results. The more accurate results are then displayed.

For either method, two values are displayed. They are a ratio (in dB) and an absolute value
(in dBm) which is computed from the ratio and the last measured antenna power (corrected
to include only the on-portion of the burst). For zero-span measurements, several sweeps are
averaged to obtain a more accurate resullt.

If PASS FAIL ON OFF is sat to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits. Pasg/fail checking gives a pass if the absolute
result is less than the corresponding limit value.

See Figure 2-5 and Figure 2-6 for examples of carrier-off power measurements.
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10.0 : : : : : : : : : Previous
Menu
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#RES BW 300 kHz VBN 3 MHz #SWP 1.97 sec

Figure 2-5. Carrier-off Leakage Power Measurement (Gated Method)

RCR reference: The gated method for carrier-off leakage power is based on RCR STD-28 7.1.5,
“Carrier off time leakage power” and 3.4.2.5, “Carrier off leakage power.”

MKK reference: Test item (3), “Power when not transmitting carrier,” 11, “Measurement by
spectrum anayzer using gate function. ”
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Figure 2-6. Carrier Off Leakage Power Measurement (zero span method)

MKK reference: Test item (3), “Power when not transmitting carrier,” |, “Measurement by
spectrum anayzer in zero span method. ”
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To set up triggering for MKK zero span carrier-off leakage power
measurements

If TRIG SRC UW EXT is set to UW (under Conf ig Trigger Conf ig ), the unique word in the
data stream is used as the trigger source.

. Set FT ACQ ON OFF to ON (frame trigger acquisition ON) to force the measurement to locate
the unique word within the frame and appropriately delay the Frame Trigger output on the
rear panel. This synchronized frame trigger procedure will be done prior to every carrier-off
power measurement, unless REPEAT MEAS is used.

. Set FT ACQ 0N OFF to OFF to alow a measurement to be made using the previous unique

word timing. This will decrease the measurement time, but may alow the frame trigger to
drift away from the desired timeslot.

m The rear panel Frame Trigger Output must be routed to the rear panel External Trigger
Input. Connect FRAME TRIGGER OUTPUT directly to EXT TRIG INPUT. If Option 105
(Time-gated spectrum analysis) is installed, an aternate setup is to connect FRAME TRIGGER
OUTPUT to GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

If TRIG SRC UW EXT is set to EXT, a trigger signal external to the spectrum analyzer is used as

the trigger source, and the FT ACQ ON OFF softkey is not displayed. The external trigger may
come from the PHS unit under test, from a PHS unit that has a link established with the PHS
unit under test, or from a device such as the HP 85902A Burst Carrier Trigger.

m  The externally-derived trigger signa must be routed to the rear panel External Trigger Input.
Connect the external trigger signal directly to EXT TRIG INPUT. If Option 105 (Time-gated
spectrum analysis) is instaled, an alternate setup is to connect the external trigger to GATE
TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

Note If you have trouble performing the spurious emission measurements, make sure
that the selections for TRIG POL MEG PCS and TRI G DELAY are correct. For

more information, see “Step 3. Make the cable connection for triggering the

spectrum analyzer” in Chapter 1, and “To configure the personality” earlier in
this chapter.

The correct slot number (SLOT NUMBER ) must also be selected (usually set to

1). For more information, see “To sdect a channd and slot number to test”
earlier in this chapter.

For frame trigger acquisition to be successful, the carrier frequency must not
be more than 10 kHz from the nomina channd center frequency.
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To set up triggering for MKK gated carrier-off leakage power
measurements

If TRIG SRC UW EXT is set to UW (under Conf ig Trigger Conf ig ), the unique word in the
data stream is used as the trigger source.

. Set FT ACQ 6N OFF to ON (frame trigger acquisition ON) to force the measurement to locate
the unique word within the frame and appropriately delay the Frame Trigger output on the
rear pand. This synchronized frame trigger procedure will be done prior to every carrier-off
power measurement, unless REPEAT MEAS is used.

. Set FT ACQ 0N OFF to OFF to alow a measurement to be made using the previous unique

word timing. This will decrease the measurement time, but may alow the frame trigger to
drift away from the desired timeslot.

m Option 105 (Time-gated spectrum analysis) is required and the rear panel Frame Trigger
Output must be routed to the rear panel Gate Trigger Input. Connect FRAME TRIGGER
OUTPUT to GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

If TRIG SRC UW EXT is set to EXT, a trigger signal external to the spectrum analyzer is used as

the trigger source, and the FT ACQ ON OFF softkey is not displayed. The externa trigger may
come from the PHS unit under test, from a PHS unit that has a link established with the PHS
unit under test, or from a device such as the HP 85902A Burst Carrier Trigger.

s Option 105 (Time-gated spectrum analysis) is required and the externally-derived trigger
signal must be routed to the rear panel Gate Trigger Input. Connect the external trigger
signal to GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

Note If you have trouble performing the spurious emission measurements, make sure
that the selections for TRIG POL NEG POS and TRIG DELAY are correct. For
more information, see “Step 3. Make the cable connection for triggering the

spectrum analyzer” in Chapter 1, and “To configure the personality” earlier in
this chapter.

The correct dot number ( SLUT NUMBER ) must also be selected (usually set to

1). For more information, see “To select a channel and dot number to test”
earlier in this chapter.

For frame trigger acquisition to be successful, the carrier frequency must not
be more than 10 kHz from the nomina channe center frequency.

2-20 Making Measurements



To measure the occupied bandwidth

1. Make sure that the channel number selection agrees with the transmitter RF output. See
“To select a channel and dlot number to test” earlier in this chapter for more information.

2. If OCCUPIED BANDWDTH is not displayed, press Power . (If Power is not displayed, press
PHS ANALY ZER to access Power .)

3. Press OCCUPIED BANDWDTH . The PHS measurements personality automatically sets the
reference level and input attenuation based upon the measured carrier, measures the
99 percent occupied power bandwidth and the delta frequency offset of the transmitted
signal, and then displays the results. The delta frequency offset gives an approximate
indication of the frequency error of the transmitted signal.

4. Press Previous Menu when done with the occupied bandwidth measurement, or use one of
the post-measurement functions.

OCCUPIED BANDWDTH measures the bandwidth that contains 99 percent of the total carrier
power. Markers are placed on the signa; 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. OCCUPIED BANDWDTH
also indicates the delta frequency offset 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 OH OFF is set to ON, a message is displayed that indicates if the measurement

passed (PASS) or failed (FAIL) the test limits. See Figure 2-7 for an example of an occupied
bandwidth measurement.
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Figure 2-7. 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 carrier power occupies.
3 The delta frequency offset.

RCR reference: The occupied bandwidth measurement is based on RCR STD-28 7.1.3,
“Occupied bandwidth” and 3.4.2.7 “Allowed vaue for occupied bandwidth.”

MKK reference: Test item (6), “Occupied bandwidth.”
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To monitor the channel

1. Make sure that the channel number selection agrees with the transmitter RF output. See
“To sdect a channel and dot number to tet” earlier in this chapter for more information.

2. If MONITOR CHAN is not displayed, press Power. (If Power is not displayed, press (MODE)
PHS ANALY ZER to access Power .)

3. Press MONITOR CHAN . The personality will change the center frequency and span of the
spectrum analyzer so that the selected channel is displayed.

MONITOR GHAN displays the RF spectrum of the channel that you sdlect. See Figure 2-8 for an
example of viewing channd 1.
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Figure 2-8. Viewing Channel 1
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Measuring the Time Domain Characteristics of a TDMA/TDD
Burst

The power versus time measurements analyze the amplitude profile and timing of the burst of a
persona or cel station transmission. The next few pages contain procedures for the following
measurements:

m Set up a power versus time measurement

e View aframe

m Measure the burst

m  Measure the ramp-up or ramp-down of a burst
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To set up a power versus time measurement

1. Make sure that the channedl number selection agrees with the transmitter RF output. See
“To sdect a channel and dlot number to tet” earlier in this chapter for more information.

2. Press Power vs Time . If Power vs Time is not displayed, press (MobE) PHS ANALYZER to
access Power vs Time.

3. Press Pvs T Setup to access the power versus time setup functions.

4. To obtain a trace that is an average of the trace data over the number of sweeps, press
MEASURE AVG PKS until AVG is underlined. Averaging applies only if the number of sweeps
is set to more than 1. To obtain a trace containing the maximum trace peaks and a trace
containing the minimum trace peaks (over the number of sweeps), press MEASURE AVG PKS
until PKS is underlined. The default for this function is average (AVG).

5. To sdlect the number of sweeps the spectrum analyzer measures, press NUMBER SWEEPS ,
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 MEASURE AVG PKS is set to AVG (average), and measures more bursts if
MEASURE AVG PKS is set to PKS (peaks).

6. To set an amplitude measurement range of 70 dB, press RANGE dB 70 110 so that 70 is
underlined. Or, to set an amplitude range of 110 dB, press RANGE dB 70 110 so that 110 is
underlined. The default for this function is 70 dB.

7. Press Limit Edit to access the power versus time limit line functions. See “To adjust limit
lines, ” later in this chapter.

Note A rear pandl trigger signal is required for power versus time measurements.
Refer to “To set up triggering for power versus time measurements,” later in
this chapter, for triggering setup information.

8. Press Previous Menu when done with the P vs T Setup functions.

P vs T Setup alows you to choose how the Power versus Time measurements will be
measured and displayed. P vs T Setup allows you to select the following:

s Either maximum and minimum peaks or averaged trace data.
m  The number of sweeps.

m Either a 70 or a 110 dB amplitude range. (If the 110 dB amplitude range is selected, the
personality obtains a display range of 110 dB by combining measurements made at two
different reference level settings, and sets the amplitude scae to 15 dB/div.) .

= Limit-line values other than the default RCR STD-28 values.
m Either frame trigger acquisition ON, or OFF.

See Figure 2-9 for an example of the trace results of averaging 20 bursts. See Figure 2-10
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.
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Figure 2-9. Measuring the Average of 20 Bursts
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To set up triggering for power versus time measurements

If TRIG SRC UW EXT is set to UW (under Config and Trigger Config menus), the unique word in

the data stream is used as the trigger source, and the FT ACQ ON OFF softkey is displayed in
the P vs T Setup menu.

. Set FT ACQ ON OFF to ON (frame trigger acquisition ON) to force the measurement to
locate the unique word within the frame and appropriately delay the video trigger. This
synchronized video trigger procedure will be done prior to every power versus time
measurement, unless REPEAT MEAS is used. It is recommended that FT ACQ ON OFF be set
to ON for at least the first power versus time measurement made on a given unit under test.

. Sat FT ACQ ON OFF to OFF to allow a measurement to be made using the previous unique
word timing. This will decrease the measurement time.

s The rear pand Frame Trigger Output must be routed to the rear panel External Trigger
Input. Connect FRAME TRIGGER OUTPUT directly to EXT TRIG INPUT. If Option 105
(Time-gated spectrum analysis) is installed, an aternate setup is to connect FRAME TRIGGER
OUTPUT to GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

If TRIG SRC UW EXT is set to EXT, a trigger signal externa to the spectrum analyzer is used as

the trigger source, and the FT ACQ ON OFF softkey is not displayed. The external trigger may
come from the PHS unit under test, from a PHS unit that has a link established with the PHS
unit under test, or from a device such as the HP 85902A Burst Carrier Trigger.

m  The externally-derived trigger signal must be routed to the rear panel External Trigger Input.
Connect the external trigger signa directly to EXT TRIG INPUT. If Option 105 (Time-gated
spectrum analysis) is instaled, an alternate setup is to connect the external trigger to GATE
TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

Note If you have trouble performing the power versus time measurements, make
sure that the selections for TRI G POL NEG POS and TRIG DELAY are correct.
For more information, see “Step 3. Make the cable connection for triggering
the spectrum analyzer” in Chapter 1, and “To configure the personality” earlier
in this chapter.

The correct slot number (SLOT NUMBER ) must also be selected (usually set to
1). For more information, see “To sdect a channd and slot number to test”
earlier in this chapter.

For frame trigger acquisition to be successful, the carrier frequency must not
be more than 10 kHz from the nominal channel center frequency.
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To view the frame

1. Make sure that the channel number selection agrees with the transmitter RF output. See
“To sdlect a channd and dot number to test” earlier in this chapter for more information.

2. If P vs T FRAME is not displayed, press Power vs Time . (If Power vs Time is not
displayed, press PHS ANALYZER to access Power vs Time .)

3. Press P vs T FRAME . If a trace is not displayed on the screen, the spectrum anadyzer may
not be triggering correctly. See “To configure the persondity” in this chapter for more
information about setting the trigger time delay and trigger polarity.

4. When using an external trigger source (TRIG SRC UW EXT that is set to EXT in the Trigger

Config menu), and the burst is not aligned with respect to the limit lines, press TRIG DELAY .
Then turn the large knob on the spectrum analyzer front panel to adjust the trigger delay
until the 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 O reference
point. (The point O reference point is the start of the first symbol of the timeslot.)

When using the unique word in the data stream as the trigger source (TRIG SRC UW EXT

set to UW), and frame trigger acquisition ON (FT ACQ OH OFF set to ON), the trigger delay
should be set to zero. This synchronized video trigger method accurately positions the burst
with respect to the limit lines by the demodulated unique word position, making trigger
delay adjustment unnecessary.

5. Press Previous Menu when done with the P vs T FRAME measurement, or use one of the
post-measurement functions.
P vs T FRAME displays one time divison multiple access time divison duplex (TDMA/TDD)

frame. Because one TDMA/TDD frame contains eight dlots, P vs T FRAME is a convenient
way to determine which dots are off, and in which dot the burst occurs. The results from
P vs T FRAME can dso help you to check your test setup for problems. For more accurate

measurements you should use P vs T BURST , P vs T RISING, or P vs T FALLING. See
Figure 2-11 for an example of viewing a frame.
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Item Description
1 The burst signal.
2 Indicates the starting and ending points for slot number 1.
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To measure the burst

1. Make sure that the dot number corresponds to the slot number of the burst signal. See “To
sdect a channel and dot number to tet” earlier in this chapter for more information about
sdecting the dot.

2. If P vs T BURST is not displayed, press Power vs Time. (If Power vs Time is not
displayed, press PHS ANALYZER to access Power vs Time .)

3. Press P vs T BURST to display the transmission burst.

4. When using the unique word in the data stream as the trigger source (TRIG SRC UW EXT

set to UW), and frame trigger acquisition ON (FT ACQ ON OFF set to ON), the trigger delay
should be set to zero. This synchronized video trigger method accurately positions the burst
with respect to the limit lines by the demodulated unique word position, making trigger
delay adjustment unnecessary.

When using an external trigger source (TRIG SRC UW EXT that is set to EXT in the Trigger
Config menu), and the burst is not symmetrical with respect to the limit lines, press

TRIG DELAY . Then turn the large knob on the spectrum anayzer front panel to adjust the
trigger delay until the 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 O reference point. (The point O reference point is the start of the first symbol of the
timeslot.)

5. Press Previous Menu when done with the P vs T BURST measurement, or use one of the
post-measurement functions.

P vs T BURST measures the burst width at -14 dB from the mean carrier power, and

checks that the burst is between the upper and lower limit lines. The primary purpose for

P vs T BURST is to help you to examine the modulation during the “on” part of a burst. The
pass/fail message for the upper and lower limit lines is always displayed, unless PKS is selected
under P v T Setup MEASURE AVG PKS . The results from P vs T BURST can help you

check your test setup, but for accurate measurements of the burst transitions, you should use
Pvs T RISING or Pvs T FALLING . See Figure 2-12 for an example of measuring a burst.
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Figure 2-12. Measure a Burst

Item Description
1 The mean value of the burst.
2 The burst signal.
3 The upper limit line.
4 The width of the burst waveform. The burst width is measured — 14 dB from the mean of the burst.
5 Indicates whether the burst was below the upper limit line.
6 Indicates whether the burst was above the lower limit line.
7 The position of point 0. Point O is the start of the first symbol in timeslot 1
8 The lower limit line.
9 The selected display range (either 70 dB or 110 dB)

RCR reference: The power versus time measurements are based on RCR STD-28 7.1.6,
“Transient response characteristics of burst transmission” and 3.4.2.4 “Transient response
characteristics of burst transmission.”
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To measure the ramp-up or ramp-down of a burst
1. Make sure that the slot number corresponds to the dot number of the burst signal. See “‘Ib

sdect a channel and dot number to tet” earlier in this chapter for more information about
sdecting the dot.

2. Press Power vs Time . (If Power vs Time is not displayed, press (MobE) PHS ANALYZER to
access Power vs Time .)

3. Measure the ramp-up or ramp-down of a burst. To measure the ramp-up, press
P vs T RISING. To measure the ramp-down, press P vs T FALLING . 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. When using the unique word in the data stream as the trigger source (TRIG SRC UW EXT

set to UW), and frame trigger acquisition ON (FT ACQ ON OFF set to ON), the trigger delay
should be set to zero. This synchronized video trigger method accurately positions the burst
with respect to the limit lines by the demodulated unique word position, making trigger
delay adjustment unnecessary.

When using an external trigger source (TRIG SRC UW EXT that is set to EXT in the
Trigger Config menu), and the edge of the burst is not within the display limit lines, press
TRIG DELAY . Then turn the large knob on the spectrum anayzer front panel to adjust the
trigger delay until the waveform is centered between the lines.

5. Press Previous Menu when done with the measurement, or use one of the
post-measurement functions.

If PASSFAIL ON OFF is set to ON, a message is displayed that indicates if the ramp-up time
or ramp-down time measurement passed (PASS) or failed (FAIL) the numeric test limits. The

pass/fail message for the upper and lower limit lines is aways displayed, unless PKS is selected
under Pv T Set up MEASURE AVG PKS.

2-32 Making Measurements



P vs T RISING measures the ramp-up time and alows you view the ramp-up of a burst. The
ramp-up time is the time difference between the point 14 dB below the mean carier level and
the closest -37 dBm point. The markers are positioned at the -14 dB and -37 dBm points. See
Figure 2-13 for an example of measuring the ramp-up of a burst.
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Figure 2-13. Measuring the Ramp-up 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 ramp-up for the burst.:

3 The selected display range (either 70 dB or 110 dB).

4 The ramp-up time. The ramp-up time is the time it takes the burst to transition from -37 dBm to -14 dB
from the mean of the burst.

5 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.

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.
The lower limit line. (The lower limit line indicates the boundary for the minimum ramp-up for the burst.]

The position of point 0. Point 0 is the start of the first symbol in timeslot 1.

RCR reference: The power versus time measurements are based on RCR STD-28 7.1.6,
“Transient response characteristics of burst transmission” and 3.4.2.4 “Transient response

characteristics of burst transmission.

”
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P vs T FALLI NG measures the ramp-down time and alows you view the ramp-down of a
burst. The ramp-down time is the time difference between the point 14 dB below the mean
carrier level and the closest -37 dBm point (the markers are positioned at the -14 dB and -37
dBm points). See Figure 2-14 for an example of measuring the ramp-down of a burst.
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Figure 2-14. Measuring the Ramp-down of a Burst
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Item Description

1 The position of the mean power level for the burst.

2 The lower limit line. (The lower limit line indicates the boundary for the minimum ramp-up 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 ramp-down of the burst to transition from
-14 dB from the mean of the burst to -37 dBm.

5 The upper limit line. (The upper limit line indicates the boundary for the maximum ramp-down for the
burst .)

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 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.

RCR reference: The power versus time measurements are based on RCR STD-28 7.1.6,
“Transient response characteristics of burst transmission” and 3.4.2.4 “Transient response
characteristics of burst transmission. ”
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To adjust the limit lines

Press Limit Edit under the P vs T Setup menu to access the limits part of the Power versus
Time Setup menu. Refer to Figure 2-15 to adjust the limit lines as described below. If the
power versus time burst measurement is made just before editing limits, the limit line mask is
displayed, and updated, as changes are made to the limit values.

I. PRE LIMIT sets the absolute (dBm) value for the rising edge upper limit. The default is -37
dBm, and the range is 0 to -80.

2. POST LIMIT sets the absolute (dBm) value for the faling edge upper limit. The default is
-37 dBm, and the range is 0 to -80.

3. UPPER LIMIT sets the relative (dB) vaue for the difference between the burst upper (outer)
limit (located at the top horizontal graticule in Figure 2-15), and the mean power in the “on”
part of the burst. The default is 4 dB, and the range is O to 10 dB.

4

- LOWER LIMIT sets the relative (dB) vaue for the difference between the burst lower (inner)
limit and the mean power in the “on” part of the burst. The default is -14 dB, and the
range is O to -30 dB.

5. TIME MARGIN adds or subtracts time (in us) to both sides of the 13 us time between the
rising edge or faling edge boundaries. For example, if TIME MARGIN is set to 2 us there will
be 17 ps between the boundaries. The default is O (zero), which means that there is 13 us
between the rising edge or faling edge boundaries, and the range is -7 to 26.
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Figure 2-15. Adjusting the Limit Lines
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Measuring Adjacent Channel Leakage Power

To make an adjacent channd leakage power (ACP) measurement, use the functions that are
accessed by pressing Adj Chan Power . The next few pages contain procedures for making the
following measurements:

» Adjacent Channd Power Fast (ACP FAST)

A fast measurement method using a single sweep. This measures adjacent channel power
with a wide span that includes the carrier and adjacent channels. The spectrum analyzer
power integration method is used.

m Adjacent Channel Power Standard (ACP STD)

This is the RCR and MKK recommended multi-sweep method to measure adjacent channel
leakage power. A separate sweep is used for the carrier and each adjacent channd. Other
than that it is the same as ACP FAST.

s Channd Power
This measures channel power using the spectrum analyzer power integration method.

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 3.
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To measure the adjacent channel leakage power

1. Make sure that the channel number selection agrees with the transmitter RF output. See
“To select a channel and ot number to test” earlier in this chapter for more information.

2. Press Adj Chan Power . (If Adj Chan Power is not displayed, press (MobE) PHS ANALYZER
to access Adj Chan Power .)

3. Make the ACP measurement.
For a fast measurement made with a single sweep:

a Press ACP FAST . The personality measures the total transmitted power, as well as the
power in the upper and lower adjacent (£600 kHz) and aternate (£900 kHz) channels.
One measurement sweep is taken, using peak detection.

b. To view the spectrum (trace) results of the single sweep ACP measurement, press

VIEW TBL 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 red-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 measurement using multi-sweeps (RCR and MKK recommended):

a. For a dower but more accurate (and more repeatable) measurement, press ACP STD .

ACP STD performs one measurement sweep for each channel (carrier, f600 kHz, 4900
kHz) using a 1 kHz resolution bandwidth, a 3 kHz video bandwidth, and 192 kHz span.

b. If desired, fewer data points can be specified for ACP STD . To select the number of

data points, press POINTS/SWEEP , enter a number from 120 to 401 (the lower the
number the faster the measurement) with the data keys, press (ENTER), and then press
ACP STD . Decreasing the number of data points makes ACP STD faster, but less
accurate. Decreasing the number of data points also truncates the displayed trace. The
default number of data points is 401.

4. Press Previous Menu when done with the ACP measurement, or use one of the
post-measurement functions.

For either method, relative and absolute results are displayed for the +600 kHz and +£900 kHz
channels. They are a ratio (in dB) and an absolute value (in dBm and nW) which is computed
from the ratio and the last measured antenna power.

If PASSFAIL ON OFF is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the numeric test limits for the absolute results.
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An ACP measurement measures the power that “leaks’ from the channel into adjacent and
aternate channels. ACP FAST and ACP STD do not separate the spectrum due to modulation,
from the full spectrum. The random power integration equation is applied to both the
modulation (random) and transient (impulsive) components. The personality uses the spectrum
analyzer peak detector and a 192 kHz integration bandwidth to measure the power in the
adjacent channels.

Figure 2-16 shows the table results for a single-sweep ACP measurement. The table results for
a multi-sweep ACP measurement look the same. Figure 2-17 shows the spectrum results for an
ACP FAST (single-sweep) measurement.
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Figure 2-16. Table Results for a Single-Sweep ACP Measurement

RCR reference: The adjacent channel power is based on RCR STD-28 7.1.8, “Adjacent channel
power” and 3.4.2.3 “Adjacent channel power.”

MKK reference: Test item (4), “Adjacent channel power spectrum analyzer method.”
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Figure 2-17. Spectrum Results for a Single-Sweep ACP Measurement
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To measure the channel power
1. Set the channd number to the desired channel. See “To select a channel and dot number to

test” earlier in this chapter for more information.

. If a 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 (AMPLITUDE), then use the large knob
on the spectrum anayzer 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_(aweiituoe]) Press after the
reference level has be adjusted.

3. If a carrier is present: To avoid signal compression, you should perform the antenna power
measurement on the carrier channel before the channel power measurement. You need to

perform the antenna power measurement because the channel power measurement does not

adjust the reference level and input attenuator. See “To measure the antenna power” for
information about performing the antenna power measurement.

4. If CHAN POWER is not displayed, press Adj Chan Power . (If Adj Chan Power is not
displayed, press (MobE), PHS ANALYZER to access Adj Chan Power .)

5. Make the channel power measurement.

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

b. If desired, fewer data points can be specified for CHAN POWER . To select the number

of data points, press POINTS/SWEEP , enter a number from 120 to 401 (the lower the
number the faster the measurement) with the data keys, press (ENTER), and then press
CHAN POWER. Decreasing the number of data points makes CHAN POWER faster, but less

accurate. Decreasing the number of data points also truncates the displayed trace. The
default number of data points is 401.

6. Press Previous Menu when done with the channel power measurement, or use one of the
post-measurement  functions.

CHAN POWER is a rms-ike 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 anayzer peak detector and a 192 kHz integration
bandwidth to measure the power in the channel.

Generdly, the channel power measurement is used to determine the absolute leskage power or
noise power in an arbitrary channel (a channe other than the carrier channel).

See Figure 2-18 for an example of a channel power measurement on an unoccupied channel.
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Figure 2-18. A Channel Power Measurement
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Measuring Modulation Accuracy

To make modulation accuracy measurements, use the functions accessed by pressing the
Modulatn softkey in the Digitd Demodulator Main menu.
You must have Options 151 and 160 installed to perform these measurements.

See “Tdl the analyzer to list its own options’ in the beginning part of Chapter 1, “Getting
Started,” to quickly determine the options instaled in your anayzer.

The next few pages contain the following procedures:
m  Measure the modulation accuracy of a PHS digital transmitter.

A complete accuracy measurement includes the RMS error vector magnitude (EVM), RMS
magnitude error, RMS phase error, peak EVM, [-Q origin offset, and carrier frequency error.

s 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.

m Cadibrate the modulation accuracy measurement to correct for the inaccuracies of the
spectrum analyzer hardware.

Note If the carrier frequency is more than 10kHz away from the nomina channel
center frequency, the measurement results may not be accurate.
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To perform a modulation accuracy measurement

1

-3

9.

10.

Make sure that the channegl number sdection and slot number agree with the transmitter
RF output. See “To sdect a channel and slot number to test” earlier in this chapter for
more information.

If the Digital Demodulator Main menu is not displayed, press (MoDE) PHS ANALYZER
MORE 1 OF 2 Digital Demod.

Press Modulatn . This accesses the Modulation Accuracy Measurements menus.

- Press SINGLE CONT 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 is SINGLE.

Press FULL PARTIAL until FULL is underlined to select the full measurement set.
Underlining PARTIAL sdects a partid measurement set, which omits carrier frequency
relocking. The default setting is FULL.

. Press More t of 2.

- Disable averaging by pressing AVERAGE ON 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.

Choose between making a new measurement and displaying existing measurement
data in a new display format. New measurement data is aways required for the first

measurement, and the SAV MEAS ON OFF softkey is not displayed.

Press SAVE MEAS ON OFF until OFF is underlined to acquire new measurement data and
display the results. To display results in a new format for the current measurement data,

press SAV MEAS ON OFF to underline ON.

With SAV MEAS ON OFF set to ON, modulation accuracy, 1-Q graphs, EVM versus symboal,
and data bits may be viewed without making a separate measurement. See “To measure
and display a graph or demodulated data bits’ in this chapter.

Press More 2 of 2 to return to the previous menu.

Press MODULATN ACCURACY 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, 1-Q origin offset, and carrier frequency
error.

To stop a measurement in progress, press STOP MEAS . To repeat the measurement,
press MODULATN ACCURACY . To change the measurement to a different channd or
frequency, use the CHANNEL NUMBER or CHAN X CTR FRER keys by pressing Demod Main,

Demod Conf ig , or (FREQUENCY). Press twice to return to the previous menu if using
the (erequency) Key. Press MODULATN 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 RCR STD-28. EVM is calculated after 1-Q origin offset and carrier
frequency error have been extracted from the measured data The measurement interval
includes 111 of the transmitted symbols of a transmitter burst. Modulation metrics are
caculated using measured data only a 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 Modulatn . It is dso
done automatically if the signal amplitude is detected to be outside of the optima range for the
measurement.

The center frequency will be tuned using 10 Hz resolution to optimize the accuracy of the
carrier frequency error measurement.

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

If the digital demodulator trigger is set to FRAME, frame trigger synchronization to the unique
word will be acquired a every single measurement, and the first continuous measurement.
Since the frame trigger is based on an internal clock that is not locked to the time base of the
station under test, the frame trigger may drift slowly away from the desired 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 2-19 for an example of the full modulation accuracy measurement screen.

MODULATION ACCURACY: [single burst] LQASSGJEQT.;NY
Measurement Complete

RMS EVM: 9.4 % | e
RMS MAG ERR: 6.6 ¥ .
RMS PHASE ERR: 4.1 © PARTTAL
FPEAK EVHM: £9.6 &
ORIGIN OFFSET!H -53.1 dB
FREQUENCY ERR: =-22341.3 Hz Opmod
CHANNEL 16 FRER1899.650 Mz UNIR WORO UP 1 M?rg
TX PWR LOW TRIG FRAME RT

Figure 2-19. A Full Modulation Accuracy Measurement

RCR reference Modulation accuracy measurements are based on RCR STD-28 7.1.7
“Modulation Accuracy, ” and 3.4.2.9 “Modulation Precision.”
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To find the average error vector magnitude

1. Make sure that the channel number selection and slot number agree with the transmitter RF
output. See “To select a channel and slot number to test” earlier in this chapter for more
information.

2. If the Digital Demodulator Main menu is not displayed, press (Mobe)_PHS ANALYZER
MORE 1 OF 2 Digital Demod.

3. Press Modulatn to access the Modulation Accuracy Measurements menus.
4. press More 1 of 2 ,

5. Enable averaging by pressing AVERAGE ON OFF 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.

6. Press More 2 of 2 to return to the previous menu.

7. Press MODULATN ACCURACY 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, |I-Q origin offset, and carrier frequency error.

To stop a measurement in progress, press STOP MEAS .
To repeat the measurement, press MDDULATN ACCURACY .

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 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 satistical information calculated
from the set of measured bursts. This summary includes the mean, standard deviation,
maximum and minimum values for RMS EVM, RMS magnitude error, and RMS phase error.
Mean 1-Q origin offset and mean carrier frequency error are also displayed. The accuracy

of the datistical values (the repeatability) depends on the number of bursts included in the
calculations. To further improve EVM measurement accuracy, you can perform the procedure
“To caibrate and correct for spectrum analyzer EVM inaccuracies due to uncertainty in the
phase error measurement,” later in this chapter.

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.
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Setting AVERAGE ON OFF to ON will set SAV MEAS ON OFF to OFF, and SINGLE CONT will

be sat to SINGLE. Note that the SAV MEAS ON OFF function is not available after executing
an averaged measurement. See “To perform a full modulation accuracy measurement” in this
chapter for details on the automatic measurement process.

See Figure 2-20 for an example of the datistics screen for a measurement.

MODULATN
STATISTICS far sample of 10 bursts: ACCURACY
Mean Std dev Max Min SINGLE
8.3 CONT
RRSISEMMS (ERR (%) 3 16.3 0.88 18.2 5.9
RMS PHASE ERR ¢©3: 4.5 1.01 5.9 3.4
FULL
RMS EYM Uncertainty (for HN=18) PARTIAL
Temp. Range 20-30 ¢9C: 11.0 2 > RMS EVM > 8.1 %
Temp. Range 0-55 o(C: 11.0 4 > RME EWM > 7.9 X%
Mean Oemod
ORIGIN OFFSET (dB): -45.0 Main
FREQUENCY ERROR (Hz): -536.6
More
CHANNEL 22 FRE® 1901.450 MNz UNIR WORD UP 1 of 2
TX PWR LOW TRIG FRAME AT

Figure 2-20. An Averaged Full Modulation Accuracy Measurement Statistics Screen
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To calibrate and correct for spectrum analyzer EVM inaccuracies due to
uncertainty in the phase error measurement

The following is an optional calibration procedure that can provide more accurate results when
measuring EVM. This method requires an externa high-quality, low-EVM source with known
phase error. The accuracy of this calibration depends on the accuracy and stability of the
calibration signal phase error.

It is mot necessary to perform this procedure before making an EVM measurement that requires
accuracy less than or equal to the published EVM specifications for your spectrum analyzer.

[. If the Digital Demodulator Main menu is not displayed, press (MODE] PHS ANALYZER
MORE 1 OF 2 Digital Demod.

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 Modulatn to access the Modulation Accuracy Measurements menus.
3. Press More 1 of 2.

4. Press Evm Ca to access the EVM Calibration menu. A screen containing instructions is aso
displayed. See Figure 2-21 for the EVM cdlibration instructions screen.

FH:
CAL EVM
EVM CALIBRATION:
NOTE: The anadyzer must have at least 30 minutes
of warmup operation at the ambient temperature
before starting the calibration.
1. Connect a PHS modulated oalibratian signal
with known RMS Phase error. A precision, low
RMS EVM source 1is required.
2. Configure the personality for an EVM measurement
on the calibration signal. See "To configure PHASE
a digital demodulator-based test". ERROR
3. Enter the RMS Phase error of the calibration
source in milli-degrees using the PHASE ERROR
key (example: 1.23 degrees = 1238 milli-degrees).
4, Press the CAL EVYM key when ready. -
Previous
CHANNEL 22 FRE® 1901.450 Mz Menu
TX PWR LOW TRIG FRAME RT

Figure 2-21. EVM Calibration Instructions

5. Press PHASE 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 (ENTER]). You may enter any integer value from O to 9999.

The default setting for PHASE ERROR is O.
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6. Press CAL EVM to execute the calibration by measuring the precision source.

A 20-measurement average error vector magnitude measurement is done followed by a screen
containing the results of the caibration. See Figure 2-22 for an example of an EVM cdlibration
results screen.

CAL EUM
EVYM CALIBRATION:
Measured Entered Phase
Mean RMS RMS correction
phase error - phase error = value
——————— s-B- ————S—————= - ————————
0.6307 @ - 0.2220 Q = 0.4087 @
PHASE
ERROR
EVW Calibration successful, EYM CORR enabled.
Previous
JHAMNEL 1 FRER 1895.158 Mz Menu
¥ PWR LOW TRIG FRAME EVM CORR RL

Figure 2-22. EVM Calibration Results

If the calibration was successful, the EVM CORR ON OFF softkey will be displayed in the
previous menu and will be set to ON.

While EVM CORR ON OFF is set to ON, the phase correction value generated by the EVM
calibration is used to automatically correct al measured RMS phase error and RMS EVM reaults.
This correction only corrects errors due to the uncertainty in the phase error measurement.
Magnitude error uncertainty is not corrected. See Chapter 7, “Specifications,” 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 EVM CORR ON OFF softkey.

Note that the “EVM CORR” annotation will be present on al digital demodulator-based
measurement result screens while EVM CORR ON OFF is set to ON.

To disable correction, press EVM CORR ON OFF until OFF is underlined.
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Measuring or Displaying Digital Demodulation Graphical
Results

To measure or display the EVM versus symbol, |-Q pattern, eight-point constellation

diagrams, or data bits, use the functions that are accessed by pressing Graphs , in the Digita
Demodulator Main menu.

Note If the carrier frequency is more than 10kHz away from the nominal channe
center frequency, the measurement results may not be accurate.
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To
1

2.1

2.50

measure and display a graph or demodulated data bits

Make sure that the channe number selection and slot number agree with the transmitter
RF output. See “To select a channel and slot number to test” earlier in this chapter for
more information.

f the Digital Demodulator Main menu is not displayed, press (MODE) PHS ANALYZER
MORE 1 OF 2 Digital Demod.

Press Graphs to access the functions that produce a graph of measurement results, or
press Data to access the functions that display the demodulated data

Press SINGLE CONT until SINGLE is underlined to select single measurements. Underlining
CONT will sdlect 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 is SINGLE.

Choose between making a new measurement and displaying existing measurement
data in a new display format. New measurement data is always required for the first

measurement, and the SAV MEAS ON OFF softkey is not displayed.

Press SAVE MEAS ON OFF until OFF is underlined to acquire new measurement data and
display the results. To display results in a new format for the current measurement data,

press SAV MEAS ON OFF to underline ON.

With SAV MEAS ON OFF set to ON, modulation accuracy, 1-Q graphs, EVM versus symbol,
and data bits may be viewed without making a separate measurement. See “To perform a
modulation accuracy measurement” in this chapter.

If Graphs was selected, the display formats available are [-Q PATTERN

8 POINT CONSTLN , or EVM vs SYM .

To stop a measurement in progress, press STOP MEAS .

To repeat the measurement, press the appropriate display format key again.
Press 1-Q PATTERN to measure and display the 1-Q pattern graph.

An 1-Q pattern displays the phase and amplitude trgjectory of the baseband digital
modulation.

Data from 111 symbols of the burst are plotted on the 1-Q graphs, with five samples-
per-symbol resolution. They are plotted after correction for 1-Q origin offset and carrier
frequency error. The corresponding EVM is aso displayed on the screen.

The I-Q pattern graph is a qualitative tool for quick diagnosis of modulator problems. 1-Q
modulator imbalance will appear as an un-circular pattern. Large amplitude errors at single
decison points will appear as aberrations in the trajectory.

- Press 8 POINT CONSTLN to measure and display the 8 point constellation graph. An

eight-point constellation displays the phase and amplitude of the baseband digital
modulation only at the decision points.

The eight-point constellation is plotted after correction for [-Q origin offset and carrier
frequency eror. The eight decision states of the x/4 DQPSK modulation will be indicated
by the “ + ” symbol. The magnitude and phase of 111 decision points in a burst are plotted
on the I-Q axes as pixel points. The corresponding EVM is also displayed on the screen.
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The eight-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 congtellation points (+). The clustering of the pixels about the target constellation
points provides a qualitative view of the quality of digital modulation.

9. Press EVM VS SYM to measure and display a graph of EVM versus symbol number. This

10.

11.

displays the measured EVM vaues for symbol number 2 through 112.

The peak EVM value is a useful quantitative indication of modulation performance. The
peak value and its symbol location can aid in design and troubleshooting.

If Data was selected in the Digital Demod Main menu, DATA BITS is available to display
the demodulated data.

Press DATA BITS to measure and display the data bits. The data bits display shows the

data bits demodulated from the timeslot measured, after correction for carrier frequency
eror and |-Q origin offset. The 16-bit unique word (synch word) is highlighted. The 240
bits for a full burst are displayed.

For the above data measurements and graphical displays, the spectrum analyzer is
optimized 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 signa amplitude is detected to be
outside of the optimal range for the measurement.

The center frequency will be tuned using 10 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 will be synchronized to
the unique word at every single measurement and the first continuous 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 dowly away from the desired 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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Figure 2-25, Figure 2-23, Figure 2-24, and Figure 2-26 show examples of various digital

demodulation graphs and a tabular data bits screen.

[-Q PATTERN:

TX PWR LOW
CHANNEL 18

FREQ
1899,658 Mz

TRIG
FRAME

UNI@ WORD
UP

RMS EVM
9.4 4

Measurement Complete

Figure 2-23. 1-Q Pattern Graph Screen

[-0 CONSTELLATION:

TX PWR LOW
CHANNEL 18 P

FREQ . C
1899.658 Mz e e

TRIG
FRAME

acEy| ok i,

UNI@ WORD
up

RMS EVM ¥ o
3,4 %
ok

© I(t) >

Measurement Complete

Figure 2-24. 1-Q Constellation Graph Screen
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MODULATION ACCURACY: EVYM vs SYMBOL pATTERﬁ
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38 .................................................................................................
SINGLE
20 | g r\............................................................................: ........ CONT
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WO AT AT, | o o
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2 (aym) 112 oemod
CHANNEL 16 FRER 1899.650 Mz UNIR WORD UP Main
TX PWR LOW TRIG FRAME RMS EUYM 3.4 % RT

Figure 2-25. EVM Symbol Graph Screen
DATA
DEMODULATED DATA: Isingle burst, ] = uw bits] BITS
1 21 31
1001100118 CFEEEEEEI0 8 011114111 S'E‘gh%
41 71
1111111110 0180111801 B11B8B11116 B118R06100
81 91 191 111 SAV MEAS
6lo00100601 1110611011 0000011100 0011181000 ON OFF
121 131 141 151 I
1100000011 1000011001 0100010000 ©1i1pi18iee1
161 171 181 194
1101111000 0000101011 1111001101 1001001001
201 211 221 231
8614444646 1101110011 1101001110 0000100010
Demgd
CHANNEL 10 FRER 1897.850 Mz UNIR WORD UP Main
TX PWR LOW TRIG FRAME RT

Figure 2-26. Data Bits Screen
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To hold measurement data for viewing modulation accuracy,
graphs, and demodulated data bits

1. perform a complete Modulatn (modulation), Graphs , or Data measurement. Note that a

halted measurement cannot be held.

2. Press SAV MEAS ON OFF until ON is underlined. When SAV MEAS ON OFF is set to ON, the
current measurement data is held in memory. New measurement data cannot be obtained
until SAV MEAS ON OFF is set to OFF.

- Select another Modulatn (modulation), Graphs , or Data measurement. The results of the
current data will be displayed in the other measurement format.

The Modulain Graphs and Data screens may be viewed in any order, and as many times as
you want.

Press SAVE MEAS ON OFF until OFF is underlined to enable making a measurement with new
data.

SAVE MEAS ON OFF will be set to OFF if you return to the persondity Main menu.

Note The measurement data is held in temporary storage. If the analyzer power is
cycled, the measurement results will be logt.
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Performing the System Measurements

The next few pages demonstrate how you can use the System and Spurious functions.
System accesses the function that alows you to view the spectrum of the PHS frequency
band. Spurious accesses the functions that allow you to measure spurious emissions.

The following procedures show you how to:
m View the PHS band spectrum

m  Measure spurious emissions
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To view the PHS band spectrum
L. 1f system is not displayed, press (MobE) PHS ANALYZER More 1 of 2 .
2. Press System.

3. Press MONITOR BAND . The persondity will change the start and stop frequency of the
spectrum analyzer so that the PHS band is displayed. The reference level is set to +30 dBm,
unless TX PWR HI LOW in the Configuration menu is set to HI, in which case the reference
level is set to + 50 dBm.

4. The sweep time is set for fast trace updates, but it is too fast to make an accurate amplitude
measurement. If a different sweep time is desired, you can change the sweep time by
pressing (SWEEP), entering in the sweep time with the data keys, and then pressing (for
seconds), or (ms) (for milliseconds). Press twice to return to the previous PHS menu.

5. Press MONITOR CHAN . The personality will change the center frequency and span of the
spectrum analyzer so that the selected channel is displayed.

MONITOR CHAN displays the RF spectrum of the channd that you select. See Figure 2-27 for
an example of viewing channel 1.

P FHE|
REF 30.0 dBnm AT 40 dB CHANNEL
PEAK [ MONITOR  CHAW: . - - = - - NUMBER
LOG
16 ........................................................................................................ -
; ; : ; ; ; ; ; ; AUTO
dB/ . : ; ; . : ; : : CHANNEL
SPAN : ; S S
CHAN | 2,000 WHz R CHAN X
SLOT1 : ; : : CTR FRE®
ERTAT ORI
5.8 ; ; ; ; ; ; ; CENTER
R =l FWFWMI ; ; ; FREQ
WA sB E : : E E
scC FCl ; ' ; ; SLOT
CORR ' : NUMBER
DELAY]- - ; ......... ;”
10, Db asaiabia | Main
Menu
. ] MH
(:IE’\I-I-E*in:eF{E'Sl %V%S%Bakﬁgz #UGW 18 kHz SF?Z* R‘NPZS Omsezc T

Figure 2-27. Viewing Channel 1

6. Press Main Menu when you are done.
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MONITOR BAND displays the PHS frequency band. If the spectrum analyzer start and stop

frequencies are changed using softkeys under the menu, note that the sweep time
remains at 500 ms and may need to be adjusted manualy. The start and stop frequencies

will be reset back to the PHS band edges by pressing (MoDE), (MODE), MONITOR BAND. See
Figure 2-28 for an example display of the PHS band.

Y
REF 30.0 dBm #AT 40 dB MONITOR
PEAK [THONITOR _ BAND: - - - - - - - BAND
LOG
19 Jooooonn ......... ......... ......... ......... ......... ......... ......... ......... .......
dB/ : ; : - : - : ; ;
Main

i : i i i i i i ' Menu

START 1.89455 GHz STOP. 1.91855 GHz
#RES BW 30 kHz #VYBW 30 kHz #SWP 500 msec T

Figure 2-28. PHS Band Trace
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Measuring Spurious Emissions

To make spurious emission measurements, use the functions that are accessed by pressing
Spurious . The next few pages contain the following measurements and procedures.

m  Setup for triggering spurious emission measurements

= In-band spurious emissions

m Out-of-band spurious emissions (This measurement can be performed on the PHS unit under
test in its transmit or receive state)

= Spurious and harmonic emissions
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To set up triggering for spurious emission measurements

If TRIG SRC UW EXT is set to UW (under Conf ig Trigger Conf ig ), the unique word in the

data stream is used as the trigger source, and the FT ACQG ON OFF softkey is displayed in the
Spurious Menu.

. Set FT ACQ ON OFF to ON (frame trigger acquisition ON) to force the measurement to locate
the unique word within the frame and delay the Frame Trigger output on the rear pand,
appropriately. This synchronized frame trigger procedure will be done prior to every spurious
measurement.

m Set FT ACQ ON OFF to OFF to allow a measurement to be made using the previous unique
word timing. This will decrease the measurement time, but may alow the frame trigger to
drift away from the desired timedot.

m The rear pand Frame Trigger Output must be routed to the rear panel External Trigger
Input. Connect FRAME TRIGGER OUTPUT directly to EXT TRIG INPUT. If Option 105
(Time-gated spectrum analysis) is installed, an alternate setup is to connect FRAME TRIGGER
OUTPUT to GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

If TRIG SRC UW EXT is set to EXT, a trigger signal externa to the spectrum analyzer is used as

the trigger source, and the FT ACG ON OFF softkey is not displayed. The external trigger may
come from the PHS unit under test, from a PHS unit that has a link established with the PHS
unit under test, or from a device such as the HP 85902A Burst Carrier Trigger.

m  The externally-derived trigger signa must be routed to the rear panel External Trigger Input.
Connect the external trigger signa directly to EXT TRIG INPUT. If Option 105 (Time-gated
spectrum analysis) is installed, an alternate setup is to connect the external trigger signal to
GATE TRIGGER INPUT, and connect GATE OUTPUT to EXT TRIG INPUT.

Note If you have trouble performing the spurious emission measurements, make sure
that the selections for TRIG POL MEG POS and TRI G DELAY are correct. For
more information, see “Step 3. Make the cable connection for triggering the
spectrum analyzer” in Chapter 1, and “To configure the personality” earlier in
this chapter.

The correct ot number ( SLOT NUMBER ) must also be selected (usually set to
1). For more information, see “To sdlect a channd and slot number to test”
earlier in this chapter.

For frame trigger acquisition to be successful, the carrier frequency must not
be more than 10 kHz from the nominal channel center frequency.
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To measure in-band spurious emissions

1. Measure the antenna power as previously described in this chapter.

Note The last measured antenna power will be used in calculating the spurious
emission absolute result (in dBm and watts). It is not necessary to repeat the
antenna power measurement, provided that it was previously done for the
current carrier frequency and power level.

2. If the SPURIOUS IN BAND is not displayed, press PHS ANALYZER More 1 of 2
Spurious.

3. Press SPURIOUS IN BAND to measure transmitter spurious emissions (in dB). The personality
will measure carrier power first with the same settings used by the spurious measurement.
The measurement value obtained will be used to calculate the spurious emission ratio result
(in dB). The personality will set the start and stop frequencies and set the input attenuator
to a value determined by the antenna power.

4. If desired, use the START FREQ and STOP FREQ keys to adjust the frequency range to a
range that is narrower than the boundaries of the in-band spurious measurement (1.894 to
1919 GHz). If a wider frequency range is selected, the measurement will automatically use
the default frequency boundaries.

Note The carrier must not be in the search band.

5. Press MEASURE SPUR to start the measurement. The spectrum analyzer will search for the
maximum spurious emission (except near the carrier)*. If the maximum value is greater
than 5 dB below the test limit it will use zero span to measure the mean power of the
spurious emission in the same time dot as the burst carrier; otherwise the value found in
the frequency domain search will be used. Two values are then displayed: a vaue relative
to the carrier power as measured in this test (in dB), and an absolute value (in dBm and
watts), which is computed from the relative value and the last measured antenna power.

6. Press Previous Menu when done with the spurious emissions measurement, or use one of
the post-measurement functions.

If PASSFAIL ON OFF is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limit for the absolute result.

See Figure 2-29 for an example of an in-band spurious emission measurement.

Note A rear pand trigger signa is required for the in-band spurious emission
measurement. The spurious emission spectrum is first obtained by a frequency
domain sweep. If the maximum spurious level is less than the frequency
domain test limit, the test is passed and the measurement is stopped; no trigger
signal is used. If the maximum spurious emission is greater than the alowed
frequency domain limit, zero span sweeps are taken; this requires a rear pane
trigger signal.

This is set to within £2 MHz of the carrier based on the MKK test method. MKK uses the peak value obtained during the
frequency-domain sweep for the emission between £1 and £2 MHz offset from the carrier, and only uses zero-span for
spun at greater than £2 MHz offset. If the RCR method is preferred (using zero-span except for within £1 MHz from the
carrier), the variable _SSIZL may be changed. Refer to Table 5-2 and “‘Ib change the value of parameter variables” in
Chapter 6.
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Figure 2-29. In-band Spurious Emission Measurement

RCR reference: The in-band spurious emission measurement is based on RCR STD-28 7.1.2,
“Spurious Radiation” and RCR STD-28 3.4.2.6, “Transmitter Spurious (Emission).”

MKK reference: Test item (7), “Spurious emission intensity.”
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To measure out-of-band spurious emissions
Transmitter or receiver out-of-band spurious emissions may be measured with this procedure.
1. Measure the antenna power as previously described in this chapter.

Note The last measured antenna power will be used in calculating the spurious
emission absolute result (in dBm and watts). It is not necessary to repeat the
antenna power measurement, provided that it was previously done for the
current carrier frequency and power level.

2. If the SPURIOUS OUT BAND is not displayed, press (MoDE) PHS ANALYZER More 1 of 2
Spurious .

3. Sdlect the transmitter or recelver spurious emissions to be measured. To select transmitter
spurious emissions press SPUR TX RX so that TX is underlined. To select receiver spurious

emissions press SPUR TX RX so that RX is underlined. TX is the default setting.

4. Press SPURIOUS OUT BAND . The personality will measure carrier power first with the same
settings used by the spurious emission measurement. The personality value obtained will be
used to calculate the spurious emission ratio result (in dB). The personality will set the start
and stop frequencies to the second harmonic with respect to the carrier and set the input
atenuator to a value determined by the antenna power.

5. If desired, use the START FREQ and STOP FREQ keys to adjust the frequency range.

6. Press MEASURE SPUR to start the measurement. The spectrum analyzer will search for the
maximum spurious emission in the specified frequency range. If the maximum vaue is
larger than the test limit it will use zero span to measure the mean power of the spurious
emission; otherwise the value found in the frequency-domain search will be used. For
transmitter spurious, the zero-span measurement is made in the time dot with the highest
emissions which may not be the same time dots as the burst carrier. For receiver spurious,
the zero-span measurement is made over an entire frame time. Two values are then
displayed: a value relative to the carrier power as measured in this test (in dB), and an
absolute value (in dBm and watts), which is computed from the relative value and the last
measured antenna power.

‘7. Press Previous Menu when done with the spurious emissions measurement, or use one of
the post-measurement functions.

If PASSFAIL ON OFF is set to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limit for the absolute results.

See Figure 2-30 for an example of an out-of-band spurious emission measurement.

Note A rear pand trigger signal is required for the out-of-band spurious emission
measurement. The spurious emission spectrum is first obtained by a frequency
domain sweep. If the maximum spurious level is less than the frequency
domain test limit, the test is passed and the measurement is stopped; no trigger
signal is used. If the maximum spurious emission is greater than the alowed
freqguency domain limit, zero span sweeps are taken; this requires a rear pand
trigger signal.
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Figure 2-30. Out-of-band Spurious Emission Measurement

RCR reference: The out-of-band spurious emission measurement is based on RCR STD-28
7.1.2, “Spurious Radiation” and RCR STD-28 3.4.2.6, “Transmitter Spurious (Emission).”

MKK reference: Test item (7), “Spurious emission intensity.”

Note The result for the receiver out-of-band spurious emission measurement
(SPUR TX RX is set to RX) is similar and is based on RCR STD-28 7.2.5,
“Conducted spurious component” and RCR STD-28 3.4.3.7, “Conducted
spurious component. ”
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To measure spurious and harmonic emissions

1. Measure the antenna power as previously described in this chapter.

Note The last measured antenna power will be used in calculating the spurious
emission absolute result (in dBm and watts). It is not necessary to repeat the
antenna power measurement, provided that it was previousy done for the
current carrier frequency and power level.

2. If the SPURIOUS HARMONIC is not displayed, press (MoDe) PHS ANALYZER More 1 of 2
Spurious .

3. Press SPURIOUS HARMONIC to measure transmitter spurious and harmonic emissions. The
persondity will measure carrier power first with the same settings used by the spurious
measurement. The personality will then search the PHS band for the maximum spurious
emission (except near the carrier)*. It will then use zero span to measure the mean power
of the spurious emission. Next it measures (also using zero span) the 1/2 sub-harmonic, 2nd
harmonic, and 3rd harmonic. The results are displayed as absolute in both dBm and Watts.

If PASSFAIL ON OFF is sat to ON, a message is displayed that indicates if the measurement
passed (PASS) or failed (FAIL) the test limits for in- and out-of-band spurious emissions.

*  This is set to within £2 MHz of the carrier based on the MKK test method. MKK uses the peak value obtained during the
frequency-domain sweep for the emission between +1 and £2 MHz offset from the carrier, and only uses zero-span for
spurs at greater than +2 MHz offset. If the RCR method is preferred (using zero-span except for within £1 MHz from the
carrier), the variable _SSIZL. may be changed. Refer to Table 5-2 and “‘Ib change the value of parameter variables” in
Chapter 6.

Note A rear panel trigger signal is required for the spurious and harmonic emission
measurement. Zero span sweeps are aways taken; this requires a rear pand
trigger signal.

See Figure 2-31 for an example of a spurious harmonics emissions measurement.
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Figure 2-31. Spurious Harmonics Emission Measurement
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Menu Map and Softkey Descriptions

This chapter contains menu map and definitions of the softkeys. The definitions for the
softkeys are listed as they appear within a menu, and the PHS menus are presented as follows:

Configuration menu

Physical Channel menu

Power menu

Power versus Time menu

Adjacent Channel Power menu

System menu

Spurious menu

Post-Measurement menu

Modulation Configuration menu

Pressing Conf ig accesses the Configuration menu.
Pressing Physical Channel access the Physical
Channel menu.

Pressing Power accesses the Power menu.

Pressing Power vs Time accesses the Power versus
Time menu.

Pressing Adj Chan Power accesses the Adjacent
Channel Power menu.

Pressing System accesses the System menu.

Pressing Spuri ous accesses the Spurious Emissions
menu.

Pressing a power measurement softkey, a power
versus time measurement softkey, an adjacent channel
power measurement softkey, or a spurious emission
measurement softkey accesses the Post-Measurement
menu.

Pressing Demod Conf ig accesses the Modulation
Configuration menu.
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Figure 3-1. Menu Map

VIEW TBL TRCE ||
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Time Setup
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*  The first time you press , you access the MODE menu. If you press | MODE } again, you will access the current

PHS menu.

t See the following page for the digital demodulation, system and spurious menus.

t When you press TRACE ACTIVE, the softkey label changes to TRACE :COMPARE . This remains until the measurement

is repeated with

REPEAT: MEAS .

§ Becomes TRIG "DELAY for a power versus time measurement.

I VIEW TBL TRCE is available only with ACP - FAST . For power versus time measurements, DISPLAY TOP BOT is

displayed if the

trace is active.

# Present only if TRIG SRC UW EXT issetto UW .

EX]
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Figure 3-2. Menu Map (continued)

menus.

See the previous page for the configuration, physical channel, power, power versus time, and adjacent channel power

t  When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE

{ EVM CORR ON OFF is only available if CAL EVM was successful.
§ Refer to the SAV MEAS ON OFF softkey description.

|| Frame Config is only available when DD Trigger is set to FRAME.

# Present only if TRIG SRC UW EXT is set to UW
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The Configuration Menu

Pressing Config accesses the softkeys that allow you to configure the PHS measurements

personality for your test setup.

TX PWR HI LOW
EXT ATTEN

Conf ig ——————=f BURST conT
Trigger Config—

Main Menu
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Figure 3-3. The Configuration Menu Map

Appears only when Option 105 time-gated spectrum analyzer card is installed.

Most of the configuration functions alow you to enter a value into the function or to make a
sdection with the function. The values that you enter, or the sdections that you make, are
retained even if is pressed or the spectrum analyzer is turned off. If you want to reset
all the configuration functions to their default values, you can use DEFAULT €ONFIG . For
example, if you previoudy entered 34 dB of externa attenuation with EXT ATTEN , pressing

DEFAULT CONFIG sets the externa attenuation to its default value of 10 dB.
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The Configuration MenuSoftkeys

™X PWR
H LOV

ATTEN

BURST
CONT

Trigger
Config

PASSFAIL
ON OFF

Def i ne
Channel s

Allows you to select either high power stations (HI) or low power stations (LOW).
Public cell stations are high power, other cell and persona stations are low power.
If HI is underlined, the personality assumes that there is a public cell station (500
mW average output power) as the input to the spectrum analyzer. If LOW is
underlined, the personality assumes that there is a persona station or other cell
station (10 mW average output power) as the input to the spectrum analyzer.

The default for TX PWR HI LOW is LOW. The selection for TX PWR is retained
even if is pressed or the spectrum analyzer is turned off. The selection
of TX PWR is shown on the left side of the spectrum-analyzer display, above the
annotation for the channd number. For example HIPWR is displayed if high power
stations are selected.

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 caculating the amplitude readouts so that the readouts
indicate the true power level at the transmitter output. You can enter the
externa attenuation from 0 to 90 dB in 0.01 dB increments. If the externa
attenuation is not entered, a default value of 10 dB is used.

Allows you to specify if the carrier is a burst or a continuous (non-burst) carrier.
This sdection affects the spectrum analyzer trigger mode and sweep time. The
sweep time used in the measurements will be dower if BURST is sdected, to
ensure that the peak signal values are captured. The default for this function is
BURST.

Allows you to access the softkey menu used for setting the trigger.

Allows you to sdect if “pass’ or “fail” messages will be displayed during the
measurements. If PASSFAIL ON OFF is sat 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 PASSFAIL ON OFF is set to OFF, no

pass or fail message will be displayed. The default for PASSFAIL ON OFF is OFF.
The keys under this menu define a channel number and the corresponding
frequency for stations.

The default channel spacing is 300 kHz. The center frequency for a given
channd is given by:

station center frequency = ab + c
Where:

a is (channe number — defined station channel number)
b  is channd spacing
C is defined station freguency
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DEFINE
CHAN

DEFINE
FREQ

VERSION

DEFAULT
CONFIG

Changes the channd number that corresponds to the “defined” station freguency;
and is used for channel number tuning. The range is 0 to 9999. The default for
this function is 0 (zero).

Changes the frequency that corresponds to the “defined” station channel number.
The range is any frequency within range of the spectrum analyzer. The default
for this function is 1894.85 MHz.

Displays the version of the PHS measurements personality, and the version of
the RCR standards documents that were used to derive the PHS measurement
routines and test limits.

Replaces the entered values for the configuration functions with their default
values on the second keypress.

The default values for the softkeys under the Configuration menu are as follows:

m TX PWR HI LOW is set to LOW.
m EXT ATTEN is set to 10 dB.
. BURST CONT is set to burst mode (BURST).

B TRIG SRC UW EXT is set to UW if Options 151 and 160 are present, otherwise
EXT.
s TRIG DELAY issetto 0 us.

» TRIG POL NEG POS is set to positive edge triggering (POS).
® PASSFAIL ON OFF is set to OFF.

® DEFINE CHAN is set to O (zero).

. DEFINE FREQ is set to 1894.85 MHz.

The default values for the softkeys under the Physica Channel menu are as
follows:

s CHANNEL NUMBER is st to 1.
® CHANNEL X CTR FREQ is set to 300 MHz.
s SLOT NUMBER is st to 1.

The default values for the softkeys under the Power versus Time menu are as
follows:

e RANGE dB 70 110 is set to 70.

® PRE LIMIT is set to -37 dBm.

s POST LIMIT is set to -37 dBm.
m UPPER LIMIT is set to 4 dB.

s LOWER LIMIT issetto—- 14 dB.
® TIME MARGIN is set to O ps.

e FT ACG ON OFF is set to ON.
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The default values for the softkeys under the Demod Config menu are as follows:
s DD TRIG FRAME is enabled.

. WRD SYNC ON OFF is set to ON.

m UNIQ WRD UP DOWN is set to UP.

m FT ERR ON OFF is set to ON.

The default values for the softkeys under the Power Setup menu are as follows:
= PWR TRIG EXT VID is set to video (VID).

m COP TYPE ZSP GTD is set to ZSP.

m COP ZSP SGL MULT is set to MULT.

s FT ACQ ON OFF is set to ON.

The default value for the softkey under the Modulation menu is as follows:

= EVM CORR ON OFF is st to OFF.

The Trigger ConfigurationMenuSoftkeys

TRIG SRC
UW EXT

Allows you to select the trigger source for power vs time and, carrier-off power,
and spurious emission measurements. If TRIG SRC UW EXT is set to EXT, the
personality expects the trigger source for the rear panel EXT TRIGGER INPUT to
be from an externa device. That is, a trigger signal from the equipment under
test or from a burst carrier trigger circuit. If TRIG SRC UW EXT is set to UW
(Unique Word), the personality expects the trigger source for the rear-panel EXT
TRIGGER INPUT to be from the rear-pand frame trigger output of the Option 151
digital demodulator hardware. The personality sets internal delay parameters
differently between the UW and EXT settings.

Setting TRI G SRC UW EXT to UW will automatically set the FT ACQ ON OFF
softkeys, in the power versus time, carrier-off power, and spurious emission
menus, to ON. Setting TRIG SRC UW EXT to UW will aso automatically set the

trigger polarity (TRIG POL MEG POS ) to POS if option 105 is installed, and the
trigger delay to O.

See “Step 3. Make the cable connections for triggering the spectrum analyzer”
in Chapter 1, “Getting Started,” for more information. Refer to the following
procedures in Chapter 2, “Making Measurements:”

“To set up triggering for MKK zero span carrier-off leakage power
measurements’

“To set up triggering for MKK gated carrier-off leakage power measurements’
“To set up triggering for power vs time measurements’

“To set up triggering for spurious emission measurements’

The default for this function is UW if Options 151 and 160 are present; otherwise,
EXT.
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TRIG Allows you to enter the delay time from the trigger signa to the reference point

DELAY of the burst. If TRIG SRC UW EXT is set to UW, the reference point is point 0
(the start of symbol 1). With UW triggering, use a trig delay value of O for best
results.

If TRIG SRC UW EXT is set to EXT, use a trig delay value that accurately
positions the time record. See Chapter 2, “Making Measurements,” for more
information on setting trigger delay for externally-triggered measurements.

TRIGPOL Allows you to select the edge trigger polarity for the externa transistor-transistor

NEG POS logic (TTL) trigger signal applied to the GATE TRIGGER INPUT connector on the
rear pand of the spectrum analyzer. 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 anayzer triggering on the positive
(rising) edge of the trigger signal. The default for this function is POS.

Setting TRIG SRC UW EXT to UW will automatically set TRIG POL POS MEG to
POS.
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The Physical Channel Menu

Pressing Physical Channel accesses the softkey functions that allow you to select the
channel to be tested, and to change the center frequency of the spectrum analyzer.

CHANNEL NUMBER
AUTO CHANNEL
CHANXC T R FREQ
CENTER FREO

SLOT NUMBER

Physical Channel

Main Menu pc7l Ta

Figure 3-4. The Physical Channel Menu Map

The Physical Channel MenuSoftkeys

CHANNEL Changes the center frequency of the spectrum anayzer to the frequency of the

NUMBER current channel, and then alows you to enter the channd number for the PHS
channel you want to measure. The PHS 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 , Power vs Time and Adj Chan Power.

AUTO Automatically tunes to the channel having the highest carrier power level in the
CHANNEL selected station transmit band..

CHAN X Changes the center frequency of the spectrum analyzer to the frequency of

CTRFREQ the current channel “X,” and then alows you to enter the frequency of any
arbitrary channel that you want to measure. CHAN X CTR FREQ can be helpful
if you know the channel 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 CHAN X CTR FREQ automatically changes the channel number that is
shown on the left side of the spectrum anayzer display to an “X. ”

CENTER Allows you to change the center frequency of the spectrum anayzer temporarily.
FREQ

SLOT Allows you to select the dot number of the burst that you want to measure.
NUMBER The dlot number is used in conjunction with external triggering for the antenna

power, carrier-off leakage power, spurious emission, power versus time, and
digital demodulator-based measurements. If the trigger is synchronous with the
start of the RF burst or from the unique word trigger (TRIG SRC UW EXT set to
UW), you should select slot number 1, regardiess of the actua dot number being
used by the station. A burst trigger may be obtained directly from a persona
station or from an RF burst carrier trigger. If the trigger denotes the start of the
PHS frame where the burst can be in one of eight dots within the frame, you
can set the sot number from 1 to 8. This frame trigger may be obtained from a
public cell, other cell, or persona station simulator, or from another piece of test
equipment.
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The Power Menu

Pressing Power accesses the softkeys that alow you to measure the transmitter antenna
power, the carrier off power, the occupied bandwidth, and to view the 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.

Post—Measurement
Menu

REPEAT MEAS
TRACE ACTIVE *

CHANNEL NUMBER

ANTENNA POWER Zoe:zf Setup AUTO CHANNEL
CARRIER OFF PWR

OCCUP IED BANDWDTH PWR TRIG £EXT VID Previous Menu
MONITOR CHAN COP TYPE ZSP GTD

Power Setup —————m] C O P ZSPSGLMULT

Main Menu FT acQ oN OFF T

Power ———m

Previous Menu

pj415b

Figure 3-5. The Power Measurement Menu Map

*  When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE
t Present only if TRIG SRC UW EXT is set to UW .

Table 3-1 shows the spectrum analyzer settings for each of the power measurements. The PHS
measurements persondlity automatically sets the spectrum analyzer settings for each of the
power measurements.

Table 3-l. Spectrum Analyzer Settings for Power Measurements

Spectrum Analyzer ANTENNA CARRIER OCCUPIED MONITOR
Setting POWER OFF PWR HANDWDTH CHAN

Span 0 Hz 0 Hz 800 kHz 2 MHz
Resolution bandwidth 1 MHz 300 kHz 1kHz 10 kHz
Video bandwidth 1 MHz 3 MHz 1kHz 10 kHz
Sweep time 800 us 800 us 24s 500 ms
Detector Sample Sample Peak Peak
Trigger mode Video* Externall Free run Free run
* Video or external triggering can be selected with PWR TRIG EXT VID

t Trigger source at rear panel can be either Frame Trigger Output, or an external signal.

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the PHS Personality” in Chapter 6 for more information.
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The Power MenuSoftkeys

ANTENNA
POWER

CARRIER
OFF PWR

OCCUPIED
BANDWDTH

MONITOR
CHAN

Power
Setup

Measures the mean power of the carrier envelope. The average power of severa
sweeps is used in caculating the carier power level. The default number of
sweeps is 4. For a burst carrier, ANTENNA POWER measures the mean power of
the transmitter carrier envelope during the burst transmission (when the burst
is “on”). This measurement determines the mean carrier power of al trace data
points that are greater than a threshold level set at 25 dB below the peak of the
burst. The fina value is averaged over the entire frame period.

For a continuous carrier, ANTENNA POWER measures the mean power of the
carrier envelope.

If COP TYPE ZSP GTD is set to ZSP , then the spectrum anayzer searches for
the “off” timeslot with the highest carrier power. It first measures at the carrier
frequency, then at offsets of f300 kHz, £600 kHz, and £900 kHz. Finaly, it
measures at the frequency with the maximum leakage power in the PHS transmit
band. Thus, to find the highest power “off” timeslot a total of 56 timeslots are
measured. If COP ZSP SGL MULT (in the Power Setup menu) is set to SGL, only
the carrier frequency is searched.

If COP TYPE ZSP GTD is set to GTD , then the time-selective spectrum analysis
capability of Option 105 is used to make a frequency domain measurement

of the maximum power in the PHS band when the carrier is off. The carrier
power in the band is first measured, then the time-gate function is enabled

and a second sweep is taken to measure the power when the carrier is off. A
relative value, or ratio, is caculated from the two sweeps. Then, an absolute
value for carrier-off power is computed from the ratio and the last measured
antenna power. If the absolute value is under the limit, the absolute and relative
test results are immediately displayed. If the absolute result is at or over the
limit, a zero-span measurement at the frequency and timeslot of the maximum
leakage will be performed to compute results having increased accuracy over
the frequency-domain measurement results. The more accurate results are then
displayed.

Determines the bandwidth that contains 99 percent of the total carrier 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 severa sweeps (the default number of
sweeps is 1) is used in calculating the occupied bandwidth.

Allows you to view the channdl. You can sdlect the channe with
CHANNEL NUMBER, AUTO CHANNEL , or CHAN X CTR FREQ .

Allows you to access the Power Setup Menu.
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The Power Setup MenuSoftkeys

PWR TR G
EXT VID

COP TYPE
ZSP GID

COP ZSP
SGL MULT

FT ACGQ
ON OFF

Allows you to sdect if the trigger for the antenna power measurements is the
video trigger or the external trigger. If you sdlect 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 externa trigger, the spectrum analyzer
waits for the trigger from the signa that is connected to the EXT TRIGGER
INPUT or GATE TRIGGER INPUT connector on the rear pand of the spectrum
analyzer. The default for this function is VID.

Allows you to specify if the carrier-off power measurement is performed in zero
span or gated mode. ZSP is the default setting.

Allows you to specify if the carrier-off power, zero span measurement is
performed at multiple frequencies (MULT) or only at the carrier frequency (SGL).
MULT is the default setting.

If FT ACQ ON OFF is set to ON, the personality will include a digita demodulator
frame trigger acquisition (synchronized to the unique word timing) prior to
making carrier-off power, zero span measurements. If FT ACQ ON OFF is set to
OFF, the measurement will not include the frame trigger acquisition.

This softkey is only present when TRIG SRC UW EXT is set to UW.

Setting TRIG SRC UW EXT to UW automatically sets FT A€ ON OFF to ON.
Frame trigger acquisition prior to the measurement ensures that the Option 151
digita demodulator frame trigger output signal is accurate.
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The Power versus Time Menu

Pressing Power vs Time accesses the softkeys that alow you to measure or to examine the
PHS burst structure. The power versus time functions allow you to view the full PHS frame,
the burst waveform, the rising edge (ramp up) of the burst, or the falling edge (ramp down)

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 maximum segment of the upper limit line is also placed at this position. The
result of any of the power versus time measurements is both the graphica display of the PHS
burst and numerical results.

Power vs Time—

P vs T FRAME

Pos t-Measurement
Menu

REPEAT MEAS

P vs T BURST

Pove T RISING
P vsTFALLING
P vysT

Maimr Menu

S et up -

Power versus Time
Setup Menu
NUMBER SWEEPS
MEASURE AVG PKS
RANGE dB 70 110
Limit Edit

FT ACO QN. QFF

PreviousMenu

TRACE ACTIVE *
CHANNEL NUMBER
TRIG DELAY
DISPLAY TOP BOT T

Previous Menu

PRE LIMIT
POST LIMIT
UPPER LIMIT

LOWER LIMIT
TIME MARGIN

PreviousMenu

pj416b

Figure 3-6. The Power versus Time Measurement Menu Map

* When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE

t  Appears only if the trace is active.

t Present only if TRIG SRC UW EXT is set to UW.

Table 3-2 shows the spectrum analyzer settings for each of the power versus time
measurements. The PHS measurements personality automatically sets the spectrum analyzer
settings for each measurement. Notice that all power versus time measurements require a
trigger signa at the rear panel EXT TRIG INPUT.

Table 3-2. Spectrum Analyzer Settings

Spectrum Analyzer PvsT PvsT PvsT PvsT
Setting FRAME BURST RISING FALLING

Span 0 Hz 0 Hz 0 Hz 0 Hz
Resolution bandwidth 1 MHz 1 MHz 1 MHz 1 MHz
Video bandwidth 1 MHz 1 MHz 1 MHz 1 MHz
Sweep time 6.24 ms 800 us 80 us 80 us
Detector Sample Sample Sample Sample
Trigger mode External* External* External* External*
*Trigger source at rear panel can be either Frame Trigger Output, or an external signal. With
TRIG SRC UW EXT set to UW, trigger mode automatically switches to Video after successful
frame trigger acquisition.
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The limits and parameters for the power versus time measurements can be changed remotdly.
See “Customizing the PHS Personality” in Chapter 6 for more information. Limit lines can aso

be changed by using the functions accessed by Limit Edit .

The Power versus Time MenuSoftkeys

PvsT Displays the time domain waveform over a full frame. P vs T FRAME is useful
FRAME for examining the bursts in a full frame, but for more accurate measurements you
should use P vs T BURST, P vs T FALLING, or P vs T RISING.

Pvs T Displays the transmit burst waveform and measures the burst width of the

BURST waveform. The burst width is measured at -14 dB from the mean power of the
burst. The burst waveform is compared to limit lines.

PvsT Measures the ramp-up time of the rising edge of the burst. (The ramp-up time is

RISING the time it takes the rising edge of the burst to transition from -37 dBm to the

mean power -14 dB.) The rising edge waveform is aso compared to limit lines.

PvsT Measures the ramp-down time of the falling edge of the burst. (The ramp-down
FALLING time is the time it takes the falling edge of the burst to transition from the mean
power -14 dB to -37 dBm.) The faling edge waveform is aso compared to limit

lines.
Pvs T Accesses the menu that allows you to select the parameters used in a power
Setup versus time measurement. See “The Power versus Time Setup Menu Softkeys’

beow for the descriptions of the softkeys accessed by P vs T Setup .
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The Power versus Time Setup MentlSoftkeys

NUMBER
SWEEPS

MEASURE
AVG PKS

RANGE dB
70 110

Limit
Edit

FT ACQ
ON OFF

Allows you to change the number of sweeps that are used in caculating the
trace values. (The trace values can be calculated two different ways-see the
description for MEASURE AVG PKS for more information.) You can change the
number of sweeps from 1 to 99,999 with the data keys. 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.

Selects 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 NUMBER SWEEPS determines
the number of sweeps, the value of NUMBER SWEEPS must be greater than 1 to

obtain averaged trace results (MEASURE AVG PKS set to AVG). The default for this
function is AVG.

Allows you to select the total amplitude range that is displayed by a power versus
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 and input attenuator settings) 70 is the default
setting for this function.

Allows you to adjust the limit lines and ramp-up or -down time limit for the
power versus time -burst, -rising, and -falling measurements. See “To adjust the
limits lines” in Chapter 2 for a description and default values for each of the keys
in the Limit Edit menu.

If FT ACQ 0N OFF is set to ON, the personality will include a digita demodulator
frame trigger acquisition (synchronized to the unique word timing) prior to
making power versus time measurements. If FT ACQ ON OFF is set to OFF, the
measurement will not include the frame trigger acquisition.

This softkey is only present when TRIG SRC UW EXT is set to UW.

Setting TRIG SRC UW EXT to UW automatically sets FT ACQ ON OFF to ON.
Frame trigger acquisition prior to the measurement ensures that the Option 151
digital demodulator frame trigger output signa is accurate.
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The Adjacent Channel Power Menu

Pressing Adj Chan Power 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 adjacent and alternate channels to the carrier.) The Adjacent Channd 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—-Measurement

Menu
ACP FAST REPEAT MEAS
ACP STD *
TRACE ACTIVE
Adj Chan Power . CHANNEL NUMBER
CHAN POWER _ AUTO CHANNEL
POINTS/SWEEP view T8L TrReE T
Main Menu Previous Menu

pj417b
Figure 3-7. The Adjacent Channel Power Measurement Menu Map

*  When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE
t VIEW TBL TRACE is only available with the ACP FAST measurement.

Table 3-3 shows the spectrum anayzer settings for each of the adjacent channel power
measurements. The PHS measurements personality automatically sets the spectrum analyzer
settings for each of the adjacent channel power measurements.

Table 3-3. Spectrum Analyzer Settings

Spectrum Analyzer ACP FAST ACP STD CHAN POWER
Setting

Span 2194kHz 192 kHz 192 kHz
Resolution bandwidth 3 kHz 1kHz 1kHz
Video bandwidth 10kHz 3 kHz 3 kHz
Sweep time 2s 2s 2s
Detector Peak Peak Peak
Trigger mode Free Run Free Run Free Run

The limits and parameters for the power measurements can be changed remotely. See
“Customizing the PHS Personality” in Chapter 6 for more information.
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The Adjacent Channel Power MentSoftkeys

ACP FAST

ACP STD

GHAN
POWER

POINTS
ISWEEP

Measures the power in the transmitted channel, as well as the power

in the upper and lower adjacent and aternate channels using the MKK
method. ACP FAST does not separate the spectrum due to modulation from
the full spectrum. The measurement performs one measurement sweep.
The computation is done as if the full spectrum contained only random
components from modulation and noise. If VIEW TBL TRCE is set to table

(TBL), the numerical ratio results will be displayed. If VIEW TBL TRACE
is set to trace (TRCE), the frequency spectrum results will be displayed.
The personality uses the spectrum analyzer peak detector and a 192 kHz
integration bandwidth to measure the power in the adjacent channels.

Like ACP FAST, ACP STD measures the power in the transmitted channel,
as well as the power in the upper and lower adjacent, and aternate
channels using the MKK ACP method. Unlike ACP FAST, ACP STD

uses separate measurement sweeps for each channel (one channel per
sweep). This provides a slower but more accurate (and more repeatable)
measurement than ACP FAST. To decrease the time required for ACP STD

you can use POINTS/SWEEP to specify the number of data points measured
during each sweep.

Measures the total power in the channel. The personality uses the spectrum
analyzer sample detector and a 192 kHz integration bandwidth to measure
the power in the channel.

Allows you to specify the number of measurement “points’ to be used for
the ACP STD and CHAN POWER 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 e ements)
are stored in the trace. You can use POINTS/SWEEP to decrease the number
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 120 to 401. The default number of data points is 401.
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The System Menu

Pressing System accesses the softkeys that allow you to monitor the spectrum.

MONITOR BAND
MON!TOR CHAN

System ————m

Main Menu

pj42a

Figure 3-8. The System Menu Map

The System Menu Softkeys
MONITOR Allows you to view the spectrum of the PHS frequency band. The spectrum

BAND analyzer frequency range is set to 1894.55 to 1918.56 MHz.
MONITOR Allows you to view the channel. You can select the channel with
CHAN CHANNEL NUMBER, AUTO CHANNEL, or CHAN-X CTR FREQ .
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The Spurious Menu

Pressing Spurious accesses the spurious emission measurement softkeys.

REPEEAT MEAS
TRACE ACTIVE t

MEASURE SPUR ————™
START FREQ

SPURIOUS IN BAND STOP FREQ .
—— Previous Menu
SPURIOUS OUT BAND REF LvL
SPURIOUS HARMONIC SEARCH TIME
SPUR TX R X PreviousMenu

FT ACQON OFF*

Spurious ——ml

Main Menu

pj46b

Figure 3-9. The Spurious Menu Map

*  Present only if TRIG SRC UW EXT is set to UW.
t  When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE

The Spurious Menu Softkeys

SPURIOUS  Allows you to measure spurious emissions in the PHS frequency band. Pressing

IN BAND SPURIOUS IN BAND sets up the analyzer to monitor the band and accesses
the following softkeys: MEASURE SPUR, START FREQ, STOP FREQ , REFLVL ,
SEARCH TIME , and Previous Menu. See the following descriptions for more
information about the softkeys that SPURIOUS IN BAND accesses.

SPURIOUS Allows you to measure spurious emissions in a band outside the PHS frequency

OUT BAND  band. Pressing SPURIOUS OUT BAND sets up the analyzer to monitor a band at
twice the carrier frequency and accesses the following softkeys: MEASURE SPUR ,

START FREQ, STOP FREQ , REF LVL , SEARCH TIME, and Previous Menu.
See the following descriptions for more information about the softkeys that

SPURIOUS OUT BAND accesses.

SPUR10US Allows you to measure transmitter spurious harmonic emissions.

HARMONIC

SPUR10US Allows you to specify out-of-band spurious emission measurement type. If
TX RX you select TX, SPURIOUS OUT BAND measures the PHS unit under test in its

transmission gtate. If you select RX, SPURIOUS OUT BAND measures the PHS unit
under test in its receive date.
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FT ACQ
ON OFF

If FT ACQ ON OFF is set to ON, the personality will include a digital demodulator
frame trigger acquisition prior to making spurious emission, zero span
measurements. If FT ACQ ON OFF is set to OFF, the measurement will not
include the frame trigger acquisition.

This softkey is only present when TRIG SRC UW EXT is set to UW.

Setting TRIG SRC UW EXT to UW automatically sets FT ACQ ON OFF to ON.
Frame trigger acquisition prior to the measurement ensures that the Option 151
digital demodulator frame trigger output signal is accurate.

The Spurious In-Band and Out-of-Band MenuSoftkeys

MEASURE
SPUR

START
FREQ

STOP
FREQ

REF LVL

SEARCH
TIME

Allows you to start the spurious emission measurement on the spur indicated by
the current position of the marker.

Allows you to adjust the start frequency of the spectrum analyzer.
Allows you to adjust the stop frequency of the spectrum anayzer.
Allows you to adjust the reference level of the spectrum analyzer.

Allows you to adjust the sweep time used while the spectrum analyzer searches
for a spur within the selected frequency band.
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The Post-Measurement Menu

Once the measurement has been completed, many of the PHS 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 versus
Time Menu

P vsT FRAME

P vsT BURST
P vsT RISING
P vs T FALLING
P vsT Setup

Main Menu

Power Menu

ANTENNA POWER
CARRIER OFF PWR
OCCUPIED BANDWDTH
MONITOR CHAN
Power Setup

Main Menu

Post—Measurement
Menu

Adjacent Channe |
Power menu

ACP
ACP CH/SWP

CHAN POWER J
POINTS/SWEEP

Previous Menu

Spurious In-Band
Out-o f-Band
Menu

MEASURE SPUR
START FREO
STOP FREQ
REF LVL
SEARCH TIME

Previous Menu

B

REPEAT MEAS
TRACE ACTIVE *
CHANNEL NUMBER T
AUTO CHANNEL*
VIEW TEL TR.CES

Previous Menu

Figure 3-10. The Post-Measurement Menu Map

*  When you press TRACE ACTIVE, the softkey label changes to TRACE COMPARE

t  Not present for spurious measurements..

t This softkey changes to TRIG DELAY for a power versus time measurement.

pj418b

§ VIEW TBL TRCE is only available with ACP FAST. For power versus time measurements, DISPLAY TOP BOT is

displayed if the trace is active.
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The Post-Measurement Menu Softkeys

REPEAT
MEAS

TRACE
ACTI VE

TRACE
COVPARE

CHANNEL
NUMVBER

AUTO
CHANNEL

TRIG
DELAY

VI EW
TBL TRCE

DI SPLAY
TOP BOT

Pr evi ous
Menu

Repeats the measurement. If desired, you can change parameters such as the
channel number or resolution bandwidth before you press this key.

Allows you to view the active trace. When you press TRACE ACTIVE , an active
trace (a trace of the signal that is being continuously updated) is displayed and
the softkey label changes to TRACE CDMPARE .

If you press TRACE COMPARE , 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 aong 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 channgl with the highest carrier power, and
then repeats the measurement.

For a power versus time measurement, TRI G DELAY adlows you to enter the
delay time from the trigger signa to the reference point of the burst. The
reference point is point 0 (point O is the start of symbol 1). You can enter a
trigger delay from -6,000 us to +6,000 ps in 1 us increments. If you do not enter
a trigger delay, a default value of 0 us is used.

For the adjacent channel power measurement ACP FAST, VIEW TBL TRCE dlows
you to view either the numeric results in a table (TBL), or view the trace of the
frequency spectrum (TRCE).

Used for power versus time measurements, DISPLAY TOP BOT alows you
to view the top (TOP) of the burst or the bottom (BOT) portion of the burst.

If DISPLAY TOP BOT is set to TOP, the top 70 dB portion of the burst is
measured and displayed. If DISPLAY TOP BOT 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.

DISPLAY TOP BOT appears only if the trace is active (TRACE ACTIVE is pressed).

Returns to the previous menu.
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The Modulation Menu

Pressing Modulatn accesses the softkeys that allow you to measure the transmitter RMS error
vector magnitude (EVM), RMS magnitude error, RMS phase error, peak EVM, carrier frequency
error, and 1-Q origin offset.

MODULATN ACCURACY AVERAGE ON OFF CAL EVM
SINGLE CONT EVM CORR ON OFF *
FULL PARTIAL SAV MEASON OFFT

MOOULATN|—4
[——®|EvnCal

PHASE ERROR

Demod Main Demod Main

Mare 1 of 2 More 2 of 2 Previous Menu

pc721b

Figure 3-11. The Modulation Menu Map

* EVM CORR ON OFF is only available if CAL EVM was successful.
t Refer to the SAV MEAS ON OFF softkey description.

The Modulation MenuSoftkeys

MODULATN
ACCURACY

SINGLE
CONT

FULL
PARTIAL

Measures the transmitter RMS error vector magnitude, RMS magnitude error,
RMS phase error, peak EVM, carrier frequency error, and 1-Q origin offset. First,
the amplitude of the signal is checked and the analyzer reference levdl 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 MEAS ON OFF is set to ON, pressing MODULATN ACCURACY will display the
last modulation accuracy measurement.

If SINGLE CONT is set to SINGLE, pressing MODULATN ACCURACY will produce a
single set of measurement values. If SINGLE CONT is set to CONT, then pressing
MODULATN ACCURACY will cause the measurement to be made continuously.

If FULL PARTIAL is set to FULL, the analyzer will be count-locked to 10 Hz
resolution prior to each measurement, and carrier frequency error will be
displayed along with the other measurement results. If FULL PARTIAL is st to
PARTIAL, the anayzer will not be count-locked for each measurement. In this
case, only RMS EVM, RMS magnitude error, RMS phase error, peak EVM, and 1-Q
origin offset will be displayed. The PARTIAL setting makes measurements more
quickly.
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AVERAGE
ON OFF

EVM CORR
ON OFF

SAV MEAS
ON OFF

Evm Cal

If AVERAGE ON OFF is set to OFF, then modulation accuracy measurements

are displayed for one measurement only. If AVERAGE ON 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 AVERAGE ON OFF is set to ON, modulation accuracy measurements are

made the selected number of times, and then the display changes to reflect the
statistical results of the averaging. The statistical information displayed with
averaging includes mean, standard deviation, maximum and minimum for RMS
EVM, RMS magnitude error, and RMS phase error. RMS EVM uncertainty ranges
are displayed for the averaged result at both room temperature, and over the
full temperature range. The mean for 1-Q origin offset, and carrier frequency
error are displayed if FULL PARTIAL is set to FULL. If FULL PARTIAL is set to
PARTIAL, the carrier frequency error will not be displayed.

Allows you to enable the EVM correction using the value generated by the
EVM caibration measurement. This corrects the measured results of RMS
EVM and RMS phase error. See “To calibrate and correct for spectrum analyzer
EVM inaccuracies due to uncertainty in the phase error measurement” in
Chapter 2, “Making Measurements,” for details on when and how to use the

EVM CORR ON OFF softkey.

When the SAV MEAS ON OFF softkey is set to OFF, each press of a digital
demodulation measurement softkey such as MODULATN ACCURACY , I-Q PATTERN,
8 POINT CONSTLN , or DATA HITS causes a hew measurement to be made.

If SAV MEAS ON OFF is set to ON, then pressing a measurement softkey will
not cause a new measurement. Instead, the reguested results, for the last
measurement made, will be displayed. This feature alows you to examine the
modulation accuracy, graphs, and data bits from a single measurement. The
default setting is OFF. SAV MEAS ON OFF is automatically set to OFF upon
returning to the main PHS menu. This softkey is blanked if a measurement
has not been made, is stopped, or is an averaged measurement. Only complete,
non-averaged measurements may be saved.

Pressing Evm Ca accesses the EVM cdlibration menu and also displays the
EVM cdlibration instructions on screen. This cdibration is optional, and can
provide more accurate results when measuring EVM. See “To calibrate and
correct for spectrum analyzer EVM inaccuracies due to uncertainty in the phase
error measurement” in Chapter 2, “Making Measurements,” for details on how to
perform the EVM calibration procedure.

The EVM Calibration Menu Softkeys

CAL EVM

PHASE
ERROR

Starts the EVM cdlibration 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 cdibration 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 EVM’ CORR ON OFF softkey is
set to ON.
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The Graphs Menu

Pressing Graphs accesses the softkeys that allow you to display the transmitter [-Q pattern
graph or eight-point constellation graph. RMS error vector magnitude corresponding to

the graph is aso displayed. Note that the data used to produce the graphs has had error
contributions from 1-Q origin offset, and carrier frequency error removed. Only the RMS EVM
contribution remains.

I-QPATTERN
8 POINT CONSTLN
EVM VSSYM
SINGLE CONT
SAV MEASON OFF*

Graphs

Demod Main

pj419b

Figure 3-12. The Graphs Menu Map

* Refer to the SAV MEAS ON OFF softkey description.

The Graphs Menu Softkeys

I-q Pressing the | - Q PATTERN softkey causes a measurement to be made (if

PATTERN SAV MEAS ON OFF is set to OFF) and the corresponding I-Q pattern to be
displayed on the screen. The RMS EVM value is aso displayed. First the
amplitude of the signa 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 SAV MEAS ON OFF is set

to ON, pressing I=Q PATTERN will display the I-Q pattern for the currently saved
measurement data.

8 PO NT Pressing the 8 POINT CONSTLN softkey causes a measurement to be made (if

CONSTLN SAV MEAS ON OFF is sat to OFF) and the corresponding eight-point constellation
I-Q pattern to be displayed on the screen. The RMS EVM value is aso displayed.
First the amplitude of the signa is checked and the analyzer reference leve
and attenuation are set appropriately. If the digital demodulator trigger is
sat to FRAME, the frame trigger is acquired prior to the measurement. If
SAV MEAS ON OFF is set to ON, pressing 8 POINT CONSTLN will display the
eight-point constellation for the currently saved measurement data.

EVM VS Pressing the EVM vs SYM softkey causes a measurement to be made (if
SYM SAV MEAS ON OFF is set to OFF), and the corresponding EVM vs SYM graph

to be displayed on the screen. The RMS EVM value is also displayed. First
the amplitude of the signal is checked and the analyzer reference levdl and
attenuation are set appropriately. If the digital demodulator trigger is set to
FRAME, the frame trigger is acquired prior to the measurement.

If SAV MEAS ON OFF is set, to ON, pressing EVM vs SYM will display the EVM vs
SYM graph for the currently saved measurement data.

SINGLE If SINGLE CONT is set to SINGLE, then pressing I-@ PATTERN or
CONT 8 PO NT CONSTLN will produce a single measurement and its corresponding
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graph. If SINGLE CONT is set to CONT, then pressing either measurement softkey
will cause the measurement to be made and graphed continuoudly.

SAV MEAS  When the SAV MEAS ON OFF softkey is set to OFF, each press of a digital
ON OFF demodulator-based measurement softkey such as MODULATN ACCURACY
[-Q PATTERN, 8 POINT CONSTLN , EVM vs SYM , or DATA BITS causes a new

measurement to be made. If SAV MEAS ON 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. The default setting is OFF. SAV MEAS ON OFF is automatically set
to OFF upon returning to the main PHS menu.

Note that if a measurement is stopped, this softkey is blanked. Only complete
measurements may be saved.
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The Data Menu

Pressing Data accesses the softkeys that alow you to display the transmitter demodulated bit
sequence and to highlight a selected portion of that sequence.

DATA BITS
SINGLE CONT

SAV MEASO N QFF *
Data

pj420b

Figure 3-13. The Data Menu Map

* Refer to the SAV MEAS ON OFF softkey description.

The Data Menu Softkeys

DATA
BITS

SINGLE
CONT

SAY MEAS
ON OFF

Pressing the DATA BITS softkey causes a measurement to be made (if

SAV MEAS ON OFF is set to OFF) and the corresponding demodulated bit
sequence to be displayed on the screen. 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 SAV MEAS ON OFF is set to ON, pressing

DATA BITS will display the demodulated data bits for the last measurement.
The display will highlight the 16 bits of the unique word portion of the 240-hit
timeslot.

If SINGLE CONT is set to SINGLE, then pressing DATA BITS will produce a single
measurement and its corresponding display. If SINGLE CONT is sat to CONT, then
pressing the DATA BITS softkey will cause the measurement to be made and
displayed continuously.

When the SAV MEAS ON OFF softkey is set to OFF, each press of a digital
demodulator-based measurement softkey such as MODULATN ACCURACY

I-Q PATTERN, 8 POINT CONSTLN , or DATA BITS causes a new measurement to

be made. If SAV MEAS ON 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.

SAV MEAS ON OFF is automatically set to OFF upon returning to the main PHS
menu. Note that if a measurement is stopped, this softkey is blanked. Only
complete measurements may be saved.
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The Demodulation Configuration Menu

Pressing Demod Config accesses the softkeys that alow you to configure how the digital
demodulator-based measurements will be made with respect to triggering, and error messages.

OD Trigger
CHANNEL NUMBER
CHAN X CTR FR

Demod Confiqg ——m= EQ
ERR MSG ON OFF

Demod Main

DD TRIG FRAME
DD TRIG FREE RUN
DD TRIG EXTERNAL
Frame Configx*
Demod Main

Previous Menu

WRD SYNC ON OFF
UNIQ WRD UP DOWN
FT ERR ON OFF

Demod Main

Previous Menu

pj421b

Figure 3-14. The Demodulation Configuration Menu Map

Frame Config is present only when DD TRIG FRAME is enabled.

The Demodulation Configuration MenuSoftkeys

DD
Trigger

CHANNEL
NUMBER

CHAN X
CTR FREQ

ERR MSG
ON OFF

3-28 Menu

Pressing the DD Trigger softkey accesses the digital demodulator trigger menu
which alows the user to access the softkeys that control the triggering of the

measurement.

Changes the center frequency of the spectrum anayzer to the frequency of the
current channel, and then alows you to enter the channel number for the PHS

channel you want to measure. This softkey is identical to the CHANNEL NUMBER
softkey in the physical channel menu.

Changes the center frequency of the spectrum analyzer to the frequency of
the current channel “X, ” and then alows you to enter the frequency of any
arbitrary channdl that you want to measure. This softkey is identica to the

CHAN X CTR FREQ softkey in the physica channel menu.

If ERR MSG ON OFF is set to ON, then al of the error and warning messages
mentioned in Chapter 4, “Error Messages and Troubleshooting,” will be
operational and will be displayed on screen. If ERR MSG ON OFF is set to OFF,
then no error or warning messages will be displayed. The default setting for this
softkey is ON. If ERR MSG ON OFF is set to ON, frame trigger error and warning

messages may be turned on and off independently with the FT ERR ON OFF
softkey in the Frame Configuration Menu.
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The DD Trigger MenuSoftkeys

DD TRIG
FRAME

DD TRIG
FREE RUN

DD TRIG
EXTERNAL

Frane
Config

Pressing the DD TRIG FRAME 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 Frame Config softkey is available to access
the frame trigger configuration menu.

Pressing the DD TRIG FREE RUN softkey will cause any subsequent digital
demodulator-based measurements that are made to be triggered by a free running
trigger. This is used for measuring a pseudo-random bit sequence (that is, no sync
word) on a continuous non-burst signal. Selecting the free run trigger will cause
the Frame Confi g  softkey to become unavailable.

Pressing the DD TRIG EXTERNAL softkey will cause any subsequent digital
demodulator-based measurement to be triggered by a trigger signa at the rear
panel EXT TRIG INPUT. If no trigger is present, then the measurement will be
delayed indefinitely until a trigger arives. Selecting the external trigger will
cause the Frame Config softkey to become unavailable.

TRI G DELAY (and SLOT NUMBER) must be set correctly in order for valid
externally triggered digital demodulator-based measurements to be made. The
EVM versus Sym measurement may be used to verify and adjust the trigger delay
setting.

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 accessible only when the trigger has been set to FRAME.
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The Frame Configuration MenuSoftkeys

WRD SYNC
ON OFF

UNIQ WRD
UP DOWN

FT ERR
ON OFF

If WRD SYNC ON OFF is set to ON, the frame trigger acquisition algorithm will
include searching for a sync word. Which sync word is searched for is controlled
by the UNIQ WRD UP DOWN softkey (see below) in the Demod Conf i g menu.

If WRD SYNC ON OFF is set to OFF, no unique (sync) word will be searched

for. This is used for pseudo random bit sequences. The default setting for

WRD SYNC ON OFF is automaticaly set by the trigger setting. When the trigger is

set to FRAME, WRD SYNC ON OFF is set to ON. When the trigger is set to FREE
RUN or EXTERNAL, WRD SYNC ON OFF is set to OFF'.

The UNIQ WRD UP DOWN softkey alows you to control how the frame trigger will
be acquired when WRD SYNC ON OFF is set to ON. UNIQ WRD UP DOWN has no
effect when WRD SYNC ON OFF is set to OFF. If UNIQ WRD UP DOWN is set to

UP , the frame trigger will attempt to synchronize to the uplink unique word. If
UNIQ WRD UP DOWN is set to DOWN, the frame trigger will attempt to synchronize
to the downlink unique word. If UNIQ WRD UP DOWN is set to UP DOWN, the
frame trigger will attempt to synchronize to either the uplink or downlink unique
word. If both uplink and downlink words are present, using UP DOWN is not
recommended.

If FT ERR ON OFF is set to ON, and ERR MSG ON OFF is set to ON, then al the
error and warning messages associated with the frame trigger mentioned in
Chapter 4, “Error Messages and Troubleshooting,” will be operational and will be
displayed on screen. If ERR MSG ON OFF is set to ON, and FT ERR ON OFF 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 that if ERR MSG ON OFF is set to off, this will supersede the setting of
FT ERR ON OFF and therefore no error or warning messages will be displayed.
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Error Messages and Troubleshooting

Use this chapter to troubleshoot problems indicated by error messages on the screen. All error
messages are aphabetically listed in this chapter. All messages are explained in this chapter,
including hints as to how to solve the problem. Error messages relating to digita demodulator
test device troubleshooting are explained in “Test Device Troubleshooting” in this chapter.

This chapter begins with a list of the common problems that may or may not show an error
message. Then, all error messages are listed aphabetically, along with troubleshooting
information. If the problem is related to the spectrum analyzer, see the spectrum analyzer
service guide.

How to Use This Chapter

1. Follow the procedure listed in “Before Troubleshooting. " Most issues involving setup and
common errors not identified with an error message are discussed there.

2. 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.
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Before Troubleshooting

If an error message appears, or if you suspect a problem, check the system setup first. Make
sure the PHS 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 “Test Device Troubleshooting,” later in this chapter.

Check the following common errors:

m Testing a continuous carrier when the personality is configured for a burst carrier, or
vice-versa.

= Tuning to the wrong carrier or channel number.
m  While using the digital demodulator frame trigger, designating the wrong unique word.

. Using the digital demodulator frame trigger with WRD SYNC set ON, on a signa that does not

contain a unique (sync) word. If WRD SYNC is set ON, the frame trigger cannot synchronize
to pseudo-random bit sequence (PRBS) data

s Using the digita demodulator free run trigger on a burst carrier. The free run trigger is not
synchronized to the bursts.

If the PHS 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:

s  The channed number is not correct.

Make sure that the channg number corresponds to the transmitted carrier frequency.
AUTO CHANNEL 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 “To select a
channel to test” in Chapter 3, “Making Measurements.”

m Using the digital demodulator frame trigger on a signa with a large carrier frequency error.

m Excess carrier frequency error is interfering with the digital demodulator-based
measurement.

A radio may transmit a carrier frequency many kHz from the nominal channel frequency
designated by the channel number. although the digital demodulator measurements are
designed to automatically compensate for large carrier frequency offsets, check the actual
carrier frequency being transmitted by using the occupied bandwidth measurement. If
the carrier frequency error is larger than 10 kHz, the HP 85726B PHS measurements
persondlity may have trouble compensating. You may manualy compensate the carrier
frequency offset using the CHAN X CTR FREQ softkey. Another aternative is to use the
-ddFRQSRCH remote command to force a carrier frequency search at the beginning of all
digital demodulator-based measurements.

4-2  Error Messages and Troubleshooting



m Burst carrier configuration is set incorrectly when measuring a PHS transmitter.

Make sure that BURST 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 2,
“Making Measurements,” for more information.

m The trigger signa is missing.

Make sure that a trigger is input to the spectrum analyzer, when required. Triggering is
used for carrier-off power measurements, power versus time measurements, and spurious
emission measurements. See the end of “Step 3. Make the cable connections for triggering
the spectrum analyzer” in Chapter 1, “Getting Started,” for more information.

s The UNIQ WRD selection is wrong.

Make sure that the UNIQ WORD selection corresponds to an uplink or a downlink. See “To
sdect a channd to test” in Chapter 2, “Making Measurements,” 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:

s Be sure to peform the antenna power measurement before making carrier-off leakage
power, adjacent channel power, or spurious emission measurements.

After power on or instrument preset, carrier-off leakage power, adjacent channel power,
or spurious emission measurements require that the antenna power measurement be
performed first. Otherwise, you will get an absolute power measurement result which is
about 20 dB too low.

You should perform the antenna measurement first when you change the unit under test.

m Burst carrier configuration is set incorrectly.

Make sure that BURST 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 2,
“Making Measurements,” for more information.

m The externa trigger settings are not correct.

Make sure that the correct trigger source, period, delay, and polarity have been
sdected. See “To configure the personality” in Chapter 2, “Making Measurements,”

for more information about SLOT NUMBER, TRIG SRC UW EXT , TRIG DELAY , and
TRIG POL NEG POS (if the gate card is installed).

s The externa attenuation value is incorrect.

Make sure that the EXT ATTEN has been set correctly; this function is in the configuration
menu. A symptom of this problem is incorrect power measurement results. See “To
configure the personality” For more information, see “To select a channd to test” in
Chapter 2, “Making Measurements. ”
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s The sdf-cdibration routines need to be performed as described under “Step 2. Perform the
spectrum analyzer self-calibration routines’” in Chapter 1, “Getting Started. ”

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 anayzer rear

pand. 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 carrier-off power measurement 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-caibration 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.

m  Additiona carriers are interfering with the digitd demodulator based measurement.

For digitad demodulator-based measurements, make sure only one carrier is incident to the
analyzer.

m  Excess carrier frequency error is interfering with the digital demodulator-based
measurement.

A radio may transmit a carrier frequency many kHz from the nomina channel frequency
designated by the channel number. Although the digital demodulator measurements are
designed to automaticaly compensate for large carrier frequency offsets, check the actua
carrier frequency being transmitted by using the occupied bandwidth measurement. If
the carrier frequency error is larger than 10 kHz, the HP 85726B PHS measurements
personality may have trouble compensating. You may manualy compensate the carrier
frequency offset using the CHAN X CTR FREQ softkey. Another aternative is to use the
-ddFRQSRCH remote command to force a carrier frequency search at the beginning of all
digital demodulator-based measurements.

m Checkthat TX PAR H LOWis set correctly.

Make sure that if you are testing a public cell station (high power), HI is underlined in the
softkey label. If you are testing a personal or other cell station, make sure that LOW is
underlined in the softkey label. See “To configure the personality” in Chapter 2.
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Error Messages
All error messages are listed alphabeticaly by the first word in the message.

Acquiring FT at new center frequency . . . offset =< >

The persondlity has executed an automatic carrier frequency search during a digita
demodulator-based measurement and is acquiring the frame trigger at the new center
frequency. The offset value is the frequency difference (in Hz) from the old frequency to the
new freguency).

To solve this problem:
= No action is necessary except to wait until the frame trigger acquisition is complete.

Anpl i tude over range, resetting RL .

Anpl i tude under range, resetting RL .

The persondlity is executing an automatic reference level adjustment to optimize the input
signd 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:
= No action is necessary except to wait until the reference level adjustment is complete.

CAL: DD DAC Fail ed

This message appears on the screen when the analyzer attempted to run an amplitude
self-calibration but failed.

To solve this problem:
» Make sure the calibration reference signal is connected to the front panel input connector.

m If the calibration reference signal is okay, then, the Option 151 hardware is probably bad.
Contact your nearest HP sdes and service office.

CAL FREQ for best dynam c range

Indicates that the CAL FREQ or CAL FREQ & AMPTD routines were not performed after the
PHS personality was loaded into spectrum analyzer memory. This message appears during a
power versus time measurement only. If you do not perform these self-calibration routines, the
dynamic range on the faling edge of the burst can be degraded.

To solve this problem:

m  Peform the sdf-cdibration routines as described in “Step 2. Perform the spectrum analyzer
self-calibration routines’ in Chapter 1.

Error Messages and Troubleshooting ~ 4-5



Carrier frequency error too high

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” in this
chapter for an explanation of this message.

Carrier not burst

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.

To solve this problem:
m Make sure the transmitter is in the burst mode.
m |f the carrier to be measured is a continuous carrier, check that BURST CONT is set to CONT.

Carrier not cont

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:
m Make sure the transmitter is in the continuous mode.
m If the carrier to be measured is a burst carrier, check that BURST CONT is set to BURST.

Carrier power too low, Auto CH Stopped

Indicates that a carrier could not be found, and the AUTO CHANNEL function has been
stopped. To be considered a carrier, the amplitude level of the carrier must be greater than
-20 dBm.

To solve this problem:
m  Check that the transmitter output is connected to the spectrum analyzer input correctly.

m Check that the EXT ATTEN function has been set correctly. For more information, see “To
configure the personality” in Chapter 2.

s If you want the PHS measurements personality to use an amplitude'level other than
-20 dBm when checking for carrier level, you can change the minimum amplitude level
by using the remote variable _CMIN. See the description of _CMIN in Table 5-2 for more
information.

4-6  Error Messages and Troubleshooting



Carrier power too |ow, Measurement Stopped

Indicates that the measured level of the carrier is too low to make a valid measurement and
the measurement has been stopped. The carrier levdl must be greater than the minimum leve
of -20 dBm.

To solve this problem:
el Check that the transmitter output is connected to the spectrum analyzer input.

o Check that the EXT ATTEN function has been set correctly. For more information, see “To
configure the persondity” in Chapter 2.

o If you want the PHS measurements personality to use an amplitude level other than
-20 dBm when checking for carrier level, you can change the minimum amplitude level
by using the remote variable _CMIN. See the description of _CMIN in Table 5-2 for more
information.

CF auto set failed

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” in this
chapter for an explanation of this message.

Clock signal too low, data may have to be random zed

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

EVM Calibration failure, EVM CORR not enabl ed

The EVM calibration routine failed to complete the EVM calibration. A valid EVM correction
value was not obtained.

To solve this problem:

m 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

Indicates that the spectrum analyzer does not have Option 004, the precision frequency
reference, ingtalled in it. If the spectrum analyzer does not have Option 004 installed in it, you
must use an external precision frequency reference to make accurate measurements with the
PHS measurements personality.

To use an external precision frequency reference:

o Disconnect the connector from the 10 MHz REF OUTPUT and EXT REF IN connectors on the
rear panel. Connect the 10 MHz signa from a precision externa frequency reference to the
EXT REF IN connector.
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Fast ADC required: (Opt 101 or Opt 151)

This indicates that neither Option 101 or 151 have been instaled in the spectrum analyzer.
Option 101 is the fast time domain sweep, and Option 151 is a digital demodulator which aso
contains the fast time domain capability. Your spectrum anayzer must have either Option 101
or 151 installed in it for most PHS measurements.

To solve this problem:

a If there is an Option 101 or Option 151 installed in the spectrum analyzer, it could be
malfunctioning. See the documentation for your spectrum analyzer for more information
about returning the spectrum analyzer for repair.

o If Option 101 or Option 151 is not ingtalled in the spectrum analyzer, you can have either
option installed in your spectrum analyzer. Contact your local HP Sales and Service Office for
more information.

Finding carrier center frequency .

The personality is executing an automatic carrier frequency search to compensate for carrier
frequency error during a digital demodulator-based measurement. This message indicates that
the carrier frequency is out of range.

To solve this problem:
m No action is necessary except to wait until the search is complete.

Frame trigger acquisition failed, check status

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

Frame trig. acquisition failed, check status in Digital
Denod nenu

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

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:
= 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 “Test Device Troubleshooting” for an
explanation of this message.
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Gate card required: (Opt 105)

Indicates that the spectrum analyzer does not have Option 105, the time-gated spectrum
analysis card, installed in it. You need to have Option 105 installed in the spectrum anayzer to
perform the gated method of carrier-off leakage power measurement. To solve this problem:

o If Option 105 is not installed in your spectrum analyzer, you may perform the zero-span
method of the carrier-off leakage power measurement. The zero-span method does not
require the use of time-gating.

o |If there is an Option 105 ingtalled in the spectrum analyzer, it could be mafunctioning. See
the documentation for your spectrum analyzer for more information about returning the
spectrum anayzer for repair.

o If Option 105 is not installed in the spectrum analyzer, you can have an Option 105
installed in your spectrum analyzer. Contact your loca HP Sales and Service Office for more
information.

Har dwar e options 151/160 required for Digital Denod

This message indicates that the digital demodulator Option 151 and DSP firmware Option 160
are not installed in the analyzer. Option 151 and Option 160 are required to make digital
demodulator-based measurements and to use the digita demodulator frame trigger.

To solve this problem:

= |f Option 151 and Option 160 are ingtalled in the spectrum analyzer, they may have failed.
See the spectrum anayzer service guide for more information about returning the spectrum
analyzer for repair.

= If Option 151 and Option 160 are not ingtalled in the spectrum analyzer, they can be
installed; contact your loca HP sales and service office for more information.

| NVALI D SYMITAB ENTRY: SYMIAB OVERFLOW

This indicates that there was not enough available memory in the spectrum analyzer to hold
the PHS measurements personality.

To solve this problem:
m Make sure that no other downloadable programs are resident in spectrum anayzer memory:
1. Press (PRESET).

2. Press(ConFiG) More 1 of 3 Dispose User Mem ERASE DLP MEM ERASE DLP NEM
(FRESED).

3. Reload the PHS measurements personality using the procedure under “Step 1. Load the
PHS measurements personality, ” in Chapter 1, “Getting Started. ”

Locking at new center frequency . . . offset =< >

The personality has executed an automatic carrier frequency search during a digital
demodulator-based measurement and is locking at the new center frequency. The offset vaue
is the frequency difference (in Hz) from the old frequency to the new frequency.

To solve this problem:
= No action is necessary except to wait until the locking is complete.
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Measurenment failed, check status

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

Newer firmnare required: REV 940822 or |ater

This message indicates that the spectrum analyzer firmware must be updated before the PHS
measurements personality can be used.

Press More 1 of 3 SHOW OPTIONS to view the firmware version of your analyzer.
Earlier firmware dates were given in a different format with the word REV preceding the day,
month, and year separated by periods.

To solve this problem:

m Contact your local HP Sales and Service Office for more information about updating the
firmware in your spectrum analyzer.

Opt 021 or 041 Required for SRQ neasurement done indication

This indicates that the analyzer does not have an HP-IB/IEEE-488 interface option installed.
Option 021 or 041 is required for SRQ measurement done indication.

PHS Digital Denod firmware required: (opt 160)

This message indicates that Option 160, the PHS/PDC/NADC/CDMA digital demodulator
firmware ROMs, are not installed in the Option 151 digital demodulator boards.

To solve this problem:
m Contact your local HP sales and service office for information about obtaining Option 160.

Newer opt 160 firmmare required: rev XXXXX or |ater

This message indicates that newer Option 160 firmware is required for the HP 85726B PHS
measurements personality.

To solve this problem:
m Contact your local HP sales and service office for information about obtaining the latest
Option 160 ROMs.

Ref level auto set failed, over range

Ref |evel auto set failed, under range

4-10  Error Messages and Troubleshooting



Resul ts
Resul ts
Resul ts
Resul ts
Resul ts

Resul t s

may
may
may
ey
may

may

not be
not be
not be
not be
not be

not be

accurat e,
accurate,
accurate,
accurate,
accurat e,

accurat e,

EVM corr too high

EVM nag. exceeds |imt
FT acquisition failed
Oigin offset too high
Pass 1&2 bit conpare err

Phase corr too high

These are digital demodulator error messages. Refer to “Test Device Troubleshooting” for an
explanation of these error messages.

Sync word errors, check status

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

Sync word errors present

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

Time record invalid,

check status

This is a digital demodulator error message. Refer to “Test Device Troubleshooting” for an
explanation of this message.

Verify gate trigger input is disconnected before CAL& AMPTD

This message appears whenever (CAL) 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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Test Device Troubleshooting

This section is designed to help you troubleshoot problems with the device under test when
using digital demodulator measurements. This section will not help with error messages not
related to digita demodulator measurements. Refer to “Error Messages’ for an error message
not in the following list.

The following is a list of digital demodulator error messages explained in this section.

Carrier frequency errortoohigh

CF auto set failed

Cl ock signaltool ow, datamay havetobe random zed
«ozon, empan acquisition failed, check status in Digital Denpdmenu
Frame trigger acquisitionfailed, check status

FT re-position failed, check status

Measurement failed, check status

Refl evel auto set failed, overrange

Ref level auto set failed, underrange

Resul t smaynot be accurate, EVMcorr. too high

Resul t smaynot be accurate, EVMmag. exceeds limit
Resul t smaynot be accurate, FT acquisition failed
Resul t smaynot be accurate, O ginoffsettoohigh
Resul t smaynot be accurate, Pass 1&2 bit conpare err
Resul t smaynot be accurat e, Phase corr. too high
Syncworderrors, check status

Sync word errors present

Ti merecordi nval i d, check status

How to use this section
1. During a digita demodulator-based measurement, note the error message on the screen.

2. Follow the procedure listed in “Check the Following Common Errors,” in this chapter. Many
issues involving setup and common errors not identified with an error message are discussed
there.

3. Determine into which of the four categories the error message belongs.

a. System information

b. Frame trigger information

c. Measurement status information
d. Measurement results information

These categories make up the status screen, a troubleshooting aid in the analyzer. These
categories are explained in detail, beginning with “Status Screen Overview,” and continuing
with each category of the screen.

Access the status screen by pressing STATUS in the digital denpdul at or man menu. To
access the digital demodulator main menu, press (Mobe) PHS ANALYZER More 1 of 2
Digital Denod.

4. Locate the part of this chapter that corresponds to troubleshooting the status screen
category. Follow the ingtructions given under the error message listing.
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Status screen overview

The HP 85726B supports extensive error checking of modulation accuracy, I-Q graphs, and data
bits measurements. During a digital demodulator-based measurement, error messages appear
on-screen to highlight invalid measurement conditions. Whenever any of these error messages
appear, you can use the status screen to display the current state of various measurement
operations for troubleshooting.

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 Digital Demod
STATUS . See Figure 4-1 to see the four main parts of the status screen.

Modulatn
DIGITAL DEMODULATOR STATUS:
TA PHR LOW FT Acquisition Status (1=0K): 1
BURST FT Time Record Statust -} Graphs
FT fcquisition Uniq Number? 1 P
CHANNEL 16 FT Acquisition Sync errors: [
CF 1899.658 Mz|[{FT Syne Bit Locationt 36772
TRI1G FRANE Weasureneni Status (0=0K>: 8 Data
WRD SYNC ON Measurement Time Record Status: 8
UNIQWORD UP Unigq Word (1=UP 2=D0OKN) Number: 1
Syne Match (L1=PERFECT MATCH): 1 STATUS
Syne Word Errorst a
Pass 142 Bit Compare Errors: [’}
18 Null Flag: [
1@ Null Count: 8
g'ggigiv Low Magnitude Pointst 17 Cg:??g
DSP FW REV RMS EVM (Z)1 9.4
950208 PEAK EVYM (Z%a: £9.¢6 Main
ORIGIN OFFSET (dB)! -53.1 Menu
SA FW REV FREQUENCY ERRGR (Hz): -2341.3
940822 RT
pj432b

Figure 4-1. The PHS Digital Demodulator Status Screen

@ System information. This area contains information such as the current configuration
settings for the PHS personality and software revision numbers.

@ Frame trigger information. This area shows the state of the off-the-air (frame)
synchronization trigger.

® Measurement status information. This area shows the condition of the current sampled
data and metric calculations.

@ Measurement results information. This area shows the current measurement results.

Information is displayed only 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.
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System information part of the status screen

System information reflects the current settings of the PHS measurements personality. The
parameters in this part of the status screen show overal system information. These data are
useful to know when there is a problem related to configuration. Figure 4-2 shows this part of
the status screen in detail. An explanation of each parameter in system information follows
Figure 4-2.

System
Information
/
e fodulatn
DIGITAL DEMODWATOR STATUS:
TX FHR LOW FT Acquisition Status ¢1=0K): 1
BURST FT Time Record Status: ] Graphs
FT Acquisition Uniq Number: 1
CHANNEL 16 FT Acquisition Sync errors: 0
CF 1899.650 M || FT Sync Bit Losation: 36772
@\ TRIO  FRAME Measurement Status ¢(8=0K): 0 Data
WRD SYNC ON Measurement Time Record Status: [
UNIQWORD ~ UP Unig Word (1sUP 2sDOMN) Number: 1
Sync Hatch (1=PERFECT MATCH): 1 STATUS
Syne Hord Errors: ]
Pass 1&2 Bit Compare Errors: 0
1Q NuIIII Flag: 0
1Q Null Count: 2}
e gléF(’)loRfv Low Magnitude Points: 17 Cg:'fnoig
0sP FH REV RMS EUM ()¢ 9.4
960208 PEAK EVM (&) 59.6 Main
ORIGIN OFFSET (dB): -53.1 "
SA FW REV FREQUENCY ERROR (Hz)! _2341.3 enu
pj433b

Figure 4-2. Detail of System Information

1 —TX PWR LOW or TX PWR HI. Indicates the selected transmission power.
2 — BURST or CONT. Indicates whether the test is set up for burst or continuous carrier.

3 — CHANNEL. Shows the setting of CHANNEL NUMBER.

4 — CF. Indicates the nominal center frequency of the current channel.

5 — TRIG. Shows the digital demodulator trigger setting; either FRAME, FREE RUN, or
EXTERNAL.

6 — WRD SYNC. Shows the current setting of the WRD SYNC ON OFF softkey. WRD SYNC ON
indicates that the frame trigger synchronizes to a transmitted unique (sync) word.

7 — UNIQWORD. Shows which unique word the measurement is synchronized to.

8 — CORRECTION. The two values here are the phase correction value being applied to the
measured RMS phase error, and the EVM correction vaue being applied to the measured
RMS EVM. These values only appear if the EVM calibration routine was completed and the

EVM CORR ON OFF softkey is set to underline ON.
9 — DLP REV. Gives the code revision date of the PHS measurements personality.
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10 — DSP FW REV. Shows the code revision date of the Option 160 PHS/PDC/NADC/CDMA
DSP firmware.

11 — SA FW REV. Shows the code revision date of the spectrum anayzer firmware.

If you have a problem, check the system information first using the status screen. Common
errors are explained in “Before Troubleshooting,” a the beginning of this chapter.
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Correction Error Messages

Correction values

If an EVM cdlibration 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 cdibration 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 vaue for
the current measurement is displayed.

Error messages related to EVM correction

Results may not be accurate, EVMcorr. too high

This error message appears only if an EVM cdlibration has been executed, and an EVM
correction is in use. The EVM correction value that is derived from the current phase
correction vaue 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 anayzer cannot measure the RMS
EVM accurately. Do not use EVM corrections.

2. Repeat the EVM cdlibration on your EVM reference signa 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 cdibration 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 vdue. 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 cdlibration on your EVM reference signa 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 messagei s 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.

Table 4-1. Troubleshooting Map

Troubleshooting Procedures For:

Error Frame Trigger| Measurement | Measurement
Message status status Results
Carrier frequency error too high V4
CF auto set fail ed v
O ock signal tool ow, datamay V4
havet ober andoni zed
Frame trig. acquisitionfailed, Vv

check status in
Di gital Denodnenu

Frame trigger acquisition Vv
failed, checkstatus

FT re-position failed,
check status

Measurenent fail ed, V4
check status

Ref | evel auto set failed,
over range

Ref level auto set failed,
under range

Resul t smaynot be accurat e,
EVM mag. exceeds |init

Resul t smaynot be accurat e, Vv
FT acquisitionfailed

Resul t smaynot be accurat e,
Ori gi nof f set t oohi gh

Resul t smaynot be accur at e,
Pass 162bit conpare err

Sync word errors, check status

Sync word errors present

DN A U BN I

Ti mer ecordi nval i 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 4-3 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”

more complete information about each entry.

for

Frame
Trigger

Information

/

Vi

DIGITAL DEMODULATQR. STATUS3

L

TX PHR LOW
BURST

CHANNEL 16
CF 1899.658 Mz

TRIG FRAME
WRD SYNC ON
UNIQWORD uP

OLP REV
350404

JSP Fw REV
350208

34 FW REV
340822

FT Acquisition status (1=0K):
FT Time Record Status:

FT Acquisition Uniq Number:
FT Acquisition Sync errors:

FT_Sync _Bit Locationt 3677

N

Braphs C

1

2}

1

0

2
Measurement Status (@=0K): [
Measurement Time Reoord Status: [
Uniq Word ¢1=UP 2aDOWN) Number: 1
Sync Match (1=PERFECT MATCH): 1
Syns Word Errors: 4
Pass 1&2 Bit Compare Errors: [’}
10 Null Flag: G
1Q Null Count: a
I

4

&

1

3

Low Magnitude Pointsi 1
RMS EVM (%)t 9.
PEAK EVM (7): §9.
ORIGIN OFFSET (dB)?# -53 .
FREQUENCY ERROR (Hz)? 2341

ey

STATUS

Oemod
Config

Main
Menu
RT

pj434b

Figure 4-3. Detail of Frame Trigger Part of the Status Screen

@ FT Acquisition status. Value is 1 if frame trigger acquisition is successful, and 2, 3, 4, 5,
or 6, if frame trigger acquisition has failed.

@ FT Time Record status. This indicates errors in the sampled data record. Valid values

are 0 through 4.

@ FT Acquisition Unig Number. This shows which UNIQ word to which the frame trigger
has acquired synchronization (1 = UP, 2 = DOWN).

@ FT Acquisition Sync errors. This shows the number of bit errors in the unique (sync)
word to which the frame trigger has synchronized.

® 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
Denmod nenu

The initial acquisition of frame trigger failed.
To solve this problem:
s Peform the “Frame Trigger Troubleshooting Procedure” in this chapter.

Frame trigger acquisition failed, check status
The initia acquisition of frame trigger failed.

To solve this problem:

m  Peform 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 signd is ill at the defined channel frequency and timesot.

3. Ensure that the input signa level is properly positioned, and its amplitude is stable during
the timeslot.

4. Check that the desired sync segquence 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 FT errors and the reporting of FT error
messages was not disabled (FT ERR ON OFF set to OFF).

To solve this problem:
s Peform the “Frame Trigger Troubleshooting Procedure” in this chapter.
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Frame Trigger Troubleshooting Procedure

Examine the frame trigger status values in the STATUS menu to help diagnose the problem.
The following is an explanation of each of these items in the frame trigger status menu.

FT Acquisition Status (1=0K):

FT acquisition status value is 1

If the status is 1, then frame trigger was acquired. This means that the closest match with a
sync sequence was found and the frame trigger was able to adjust the measurement interval to
the desired timedot. In this case, measurement continues. Measured values are displayed when
the measurement is finished.

FT acquisition status value is not 1

If the status is not 1, then the measurement stops and an error message appears. For
digital-demodulator based measurements, a unique softkey menu is displayed, shown in
Figure 4-4.

Frame Trigger (FT)
Acquisition Failure
snitnoE] = Softkey Menu

MODULATION ACCURACY: [single burstl

_

FT ERR

EMS EUH: ON oOFF
RMS MAG ERR:
RMS PHASE ERR:

PEAK EVHM:

ORIGIN OFFSET:
FREQUENCY ERR:

'revious
CHANNEL 31 FREQ 1984.158 Mz Menu
TX PWR LOW TRIG FRAME EVM CORR RT

pj431b
Figure 4-4. Frame Trigger Acquisition Failure Softkey Menu

If this occurs, HP recommends that you press STATUS to display the status screen and diagnose
the problem before continuing. However, you can force the measurement to continue by

pressng CONTINUE. 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 ON OFF until OFF is underlined
before pressing CONTINUE . To re-enable frame trigger error message reporting after pressing

CONTINUE, press Demod Confi g Frame Confi g , and then press FT ERR ON OFF until ON is
underlined.
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FT Acquisition status value is 0
Some possible problems indicated by an FT acquisition status value of 0 are
m The 10 MHz reference signal is not present.

Frame trigger time record may be invalid.

m 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 PHS digital demodulator hardware or PHS measurements personality.

» A pseudo-random hit sequence (PRBS) signal may be present with no sync information.
For a continuous (non-bursted) carrier, use free run trigger by pressing Demod Confi g

DD Trigger DD TRI G FREE RUN.

m The signa to noise ratio may be too small to reliably detect transmitted hits.

m The PHS measurements personality format may not be set to match the transmitting
link. For example, the measurements personality is set to uplink format and the signal is

downlink. Verify the setting of UNI§ WRD UP DOWN> .

s 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 first 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.

m The carrier frequency error was greater than 10 kHz. This is too large to be reliably
detected by the automatic carrier frequency search. Use CHAN X CTR FREQ to adjust the
analyzer center frequency closer to the carrier frequency. Another alternative is to use the
_ddFRQSRCH remote command to force a carrier frequency search at the beginning of al
digital demodulator-based measurements.

FT acquisition status value is 4 or 5

A possible problem indicated by an FT acquisition status value of 4 or 5 is:

m The carrier frequency error is greater than 99 kHz. The automatic carrier frequency search
cannot compensate for this amount of frequency error. Decrease the carrier frequency error,

or use CHAN X CTR FREQ to adjust the analyzer center frequency closer to the carrier
frequency.

FT acquisition status value is 6

A possible problem indicated by an FT acquisition status value of 6 is:

m A problem was found in the burst during the unique word synchronization. Either the
burst was too short, or there were insufficient points above a threshold for the agorithm to
complete. Check the burst amplitude and shape.

With this possible solution in mind, examine these other frame trigger status parameters to
diagnose the problem:
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FT Tinme Record Status:

FT time record status value is 0

If the value of FT time record status is O, then the data record is valid for frame trigger
acquisition. If FT acquisition status is aso 0O, the error in frame trigger acquisition is not an
error in the sampled data. See “FT Acquisition Sync Errors’ and “FT Sync Bit Location” for
further troubleshooting.

FT time record statusvalue is 1

If the value of FT time record status is 1, then the digital signa processor is unable to lock its
phase-locked loops. The 10 MHz reference may not be present. Check the signal at the externa
reference input. If the signal is good, then Option 151 has failed. Contact your nearest HP
Sadles and Service Office for assistance.

FT time record status value is 3

If the value of FT 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 PHS measurements personality is set to external trigger mode

(DD TRIG EXTERNAL ) and no trigger input is given.

FT time record status value is 4

If the value of FT time record status is 4, then the digital signal processor is in overrange. The
signa level is too large for the automatic reference level routine in the personaity.

FT Acquisition Unig Nunber:

This is which sync word the frame trigger chose to synchronize to. If the PHS measurements
personality is set to unique word search mode (UNIGQ WRD UP DOWN ), this is the best fit
to either the uplink or downlink. If the measurements persondity is set to fixed unique

word (UNIQ WRD UP DOWN set to UP or DOWN ), this is the specified unique word number
(I=UP, 2=DOWN).

FT Acquisition Sync Errors:

FT acquisition sync errors value is0O or 1

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 FT acquisition status is O, 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.
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FT acquisition sync errors value is 2 or greater

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 unique word. If the position is
correct, then disable frame trigger error messages by pressing FT ERR ON OFF to underline

OFF, and then press CONTINUE to complete the measurement. If the frame trigger position is
not correct, then the transmitter is at fault.

m |f the PHS measurements personality was configured to search for the best unique word by
setting UNI{ WRD UP DOWN to UP DOWN , then the frame trigger was set for the best match

of the two possible unique word sequences. Try changing the setting to UP or DOWN to
obtain the best match to a specific unique word.

m |f the PHS measurements personality was configured to search for a specific unique
word, then the frame trigger was set to best match the sequence designated by
UNIQ WRD UP DOWN . If the input signal contains only uplink or downlink unique words, try
changing the setting to search for the best match of the two possible sync sequences.

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:

36660: Pwr vs. Time
36672: Demodulation Measurements

Only even addresses will alow successful measurement to be made. An odd (as opposed to
even) FT sync bit address usually indicates a problem with the transmitter.

m Fix FT acquisition sync errors.

m If the target address was not acquired, and FT acquisition sync errors is 0, then Option 151
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 4-5 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 aphabetically
following Figure 4-5. A troubleshooting flow chart is included later in this chapter.

This flow chart indicates errors and actions to take with a given value of measurement status.

Use this flow chart when following the procedure in “Measurement Status Troubleshooting,” or
when referred there from other locations in this chapter.

Measurement
Status
Information

/=

Modulatn
“DIGITHL DEMODULATOR STATUS: /
TX PHR Low FT Acquisition Status (1=0K): 1
BURST FT Time Record Status: a Brap
FT Acquisition Uniq Number: 1
CHANNEL 4§ FT Acquisition Sync errors: 2
CF 1899.658 Mz | FT Syno Bit Location: 36772
TRIG FRAME Measurement Status (@=0K): [ 2
WRD SYNC ON Measurement Time Record Status: 8
UNIQWORO  UP Uniqg Word {(1=UP 2=DOWM} Number: 1
sync Match C¢1=FERFECT MATCH): 1 Us
Sync Ward Errors: 2] /__@
Pass 1&2 B8it Compare Errors: 8
19 Null Flag: g \@
1Q Null Count: Be
gls_zj,eRfv Low Magnitude Points: 17 i‘:
RMS EUM (1)1 9.4 e
SE%Z(I%V REV PEAK EWM (%): £9.6 Main
ORIGIN OFFSET (dB)! -53.1 Menu
SA Fw REV FREQUENCY ERROR (Hz)} -2341.3
940822 RT

pj435b

Figure 4-5. Detail of the Measurement Status Part of the Status Screen

@ Measurement st at us (0=0K) : Measurement status indicates whether or not the
measurement was successfully completed. The allowable range of values for measurement
status is O through 15. A measurement status value of O can indicate an EVM correction
error, or a measurement results error. Figure 4-6, the “Measurement Status Troubleshooting
Flow chart,” is included later in this chapter to help determine recommended actions to take
for different values of measurement status.

@ Measurement Tinme Record status : Thisindicates the condition of the sampled data.
Valid vaues are 0 through 4.

® Unig Word: This gives the unique word of the signal. Valid values are 1 through 3. A
value of 3 indicates a PRBS sync word, or no unique word synchronization.
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@ 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 vaue of 0
indicates the presence of bit errors.

® Sync Word Errors: This shows the quantity of bit errors in the detected sync word. The
maximum value is 20.

@ass 1&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.

@I1-Q Null Flag: VaueisO0if noI-Q nulling was performed. A value of 1 indicates that |-Q
nulling was done. A value of -1 occurs if an 1-Q null was performed 5 times, and the 1-Q null
could not be accomplished well enough to make a measurement.

® 1-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 [-Q null count is set to 6.

® 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 |ow, data may have to be random zed

The symbol clock levd is too small. The amplitude of the symbol clock that was recovered
from the transmitted signal was not large enough to accurately synchronize the digita

demodul ation.

To solve this problem:

m 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 timedot. Since no modulation energy is
present in the inactive portion of a timedot, the symbol clock level may be too small for
recovery. Check that the trigger places the measurement over an active timedot.

3. The I-Q origin offset may be too large for the symbol clock recovery to operate properly.
Check the input signal 1-Q modulator.

4, Confirm that the 10 MHz frequency reference is present at the spectrum analyzer.
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Measurenent failed, check status
The measurement status value is outside the allowable range.
To solve this problem:

m  Examine the measurement status value and refer to the “Measurement Status
Troubleshooting Flow Chart” located at the end of this section.

Resul ts may not be accurate, Oigin offset too high

The 1-Q origin offset is too large to be removed by the 1-Q nulling routine. Excess I-Q offset will
add to the EVM vaues and degrade EVM accuracy. Maximum allowable origin offset is 1% of
the average signa power at decision points after five passes of the 1-Q nulling routine.

To solve this problem:

1. Adjust the transmitter 1-Q modulator balance.

2. Check for in-channel spurious signas, particularly at the carrier frequency.

3. Ensure that the 10 MHz frequency reference is present at the spectrum anayzer.
4. Ensure that the carrier frequency error is less than 10 kHaz.

Results may not be accurate, Pass 1&2 bit conpare err

One or more bit comparison errors occurred between DSP pass 1 and DSP pass 2 of the DSP
algorithm.

To 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.

Sync word errors, check status

Bit errors are present in the demodulated’ synchronization word.
To solve this problem:

1. Check that a correct 16-bit sync sequence is being transmitted.

2. Try to search for a single unique word. Change the personality to uplink or downlink
(UNIQWRD UPDOWN).
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Sync word errors present

Bit errors are present in the demodulated synchronization word.

To solve this problem:

1. Check that a correct 16-bit unique word sequence is being transmitted.

2. Try to search for a single unique word. Change the personality to uplink or downlink
(UNIQWRD UPDOWN).

Time record invalid, check status

The sampled data record, or time record, is invalid due to errors during signa sampling. Check
measurement time record status on the status screen. The value indicates the condition of the
sampled data. A O indicates a good data record. A value of 1 through 4 indicates a problem in
the data record.

To solve this problem:
m  See “Measurement time record status,” in “Measurement Status Troubleshooting.”

Measurement status results

Measur enent St atus (0=0K):

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 O can indicate an EVM correction error, or a measurement results error.

Refer to Figure 4-6, “Measurement Status Troubleshooting Flow Chart,” to help determine
recommended actions to take for different values of measurement satus.

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.

Measurenment Tinme Record Status:

= |f measurement time record status is 0, then the sampled data record is valid for
measurement.

» |f 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.

m |f measurement time record status is 3, the digital signa processor has started but is
unable to finish taking a time record. There is no trigger present. This might occur if the

measurements personality was set in external trigger mode (DD TRIG EXTERNAL ) and no
trigger input is given.

= |f measurement time record status is 4, then there is a DSP overrange. The signa level is too
large for the automatic reference level routine of the personality.
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Uni g Word (1=UP 2=DOWN) Nunber :

Valid values are 1 though 3, corresponding to uplink (1) and downlink (2) unique words. A
PRBS data modulated signal returns a unique word number of 3.

Sync Mat ch (1=PERFECT MATCH):

This flag is “ 1" if a perfect match to a synchronization (unique) 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 Flow Chart, ” for further information.

Sync Wrd Errors:

Sync Word Errors is the number of bit errors in the best match to a synchronization sequence
(unique word) detected in the sampled data. The maximum vaue is 16, the length of an PHS
sync sequence.

See “Measurement Status=2" in the “Measurement Status Troubleshooting Flow Chart,” for
further interpretation information.

Pass 1&2 Bit Conpare Errors:

This vaue is the number of bit discrepancies between DSP signa 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:
s The 10 MHz frequency reference may not be present.

s 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 signa
with less noise.

1Q Null Fl ag:

The 1-Q Null Flag indicates whether 1-Q nulling was performed on the data record.
m A vaue of O indicates that 1-Q nulling did not occur.

= A vaue of 1 indicates that I-Q nulling was performed.

s A vaue of -1 indicates that 1-Q nulling was unsuccessful after five tries.

See “IQ Null Count” for more information
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| Q Null Count:

The 1-Q Null Count Flag shows the number of times the I-Q offset was nulled in the sasmpled
data record. The maximum number of 1-Q nulls permitted is 5. If more than 5 I-Q nulls are
necessary, the input signal may be faulty. If the 1-Q nulling is unsuccessful after 5 tries, the
[-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 Flow Chart,” 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.

Error Messages and Troubleshooting ~ 4-29



Measurement Status Troubleshooting Flow Chart

The following flow chart indicates errors and actions to take with a given value of
measurement status. Use this flow chart when following the procedure in “Measurement Status
Troubleshooting,” or when referred here from other locations in this chapter.
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_ 35 7.9 11 - o There is a problem with sampling
=1.3,5.7.9,11, » > data and forming the time record.
13,15 2
M . .
NO Time eRoeScord YES - - The sampled data record is
STATUS g |l valid for measurement.
=07
Waiting for PLL lock. Check to
see that the 10 MHz reference
/" Mecs YES is present.
Time Record > If this signal is okay, option
STATUS 151 hardware has failed. Con—
=17 tact your nearest HP Sales &
Service Office.

\ NO )

l Confirm that the input signal matches

the unique word setting of the onalyzer
(UNIQ WRD UP DOWN).
MEAS . YES Imperfect synchronization to a . .
STATUS | - » > sync word occurred in frame If this is okay, either the digital
=27 trigger (FRAME TR/GGER ONLY). demodulation hordware or firmware has
failed. Contact your nearest HP Sales
& Service Office.

NO The I-Q origin offset is too large for the 1-Q 0 or 1 sync word errors indicates that
nulling routine to remove. Excess I-Q offset frame trigger had been correctly oc~
will odd to the EVM values, degrading EVM T quired before, but then has drifted
accuracy. Maximum allowable origin offset The digite! signal processor N out of position over time. The analyzer

. is 1% ot the average signal power ot decision . Meas. YES haTtec‘jgv"h?|e "gkingpo {ime /woAr:jeeSryrr:)is YES - will outomatically try to reacquire

A points after five passes of the 1-Q nulling {Time Record >————@—— | orord. Check for a trigger =0 or 1 2 Ll frame trigger once. |f unsuccessful,

MEAS . routine signol and 10 MHz reference. u y measurement will stop. Since the sync
STATUS YES . word is present, the frame trigger prob—
- 4.6 7 To solve this problem: ably cannot center the information in

' : the processing window.

1. Adjust the transmitter |1-Q moduliator
balance.
NO 2. Check for in—channel spurious signals, .
particularly at the caorrier frequency.
3. Ensure that the 10 MHz spectrum analyzer UN[éSWRD ls\lgqugeonocibmctch vas found to the sync
frequency reference is present Signai level at the digital demodulator input H YES - .
is too large. Automatic reference level adjust— UP DOWN » 1. Check the signal to ensure o sync word
4. Ensure that frequency error is less than 1 KHz. Meas . YES ment failed to compensate. “rode is still being transmitted.
Time Record . .
N STATUS 1 Return to the Digital Demod Main Menu. Re- ? 2. Make sure only one sync word is present.
=4 ? peat your measurement. |f the measurement still NO
\ fails the Measurement Time Record Status equal 3. Make sure th nat i toi do—
- to 4, check the stability of the omplitude of - Ma ure e signol 1S not 1n pseudo
NO the inpui RF signal. random bit sequence (PRBS) made.
The symbe) clock level is too small. The amplitude No good match was found to the sync . .
of the symbo! that was recovered from the transmitted sequence. This is defined by the "UNIQ WRD" 4. f;hun(z);e the Demod Configuration " N
signal was not Ior?e enough to accurately synchronize softkey. UNIQ WRD" mode to either "UP" or "DOWN".
the digital demoduflation. . . .
A 1. Check the signal to ensure a sync word 5. Confirm that the measurement interval
Confirm that digital modutation is present on the is still being transmitted position is correct, using a digital scope.
carrier. Transmitted dota may have to be randomized . . . . .
MEAS .\ to provide more symbo! edges for the symbol clock Contact your nearest 2. Make sure the signal is not in pseudo- 6. Compare the frome trigger output with the
STATUS recovery, Long strings of all zeroes or all ones HP Sales & Service Office random bit sequence (PRBS) mode. modulation time position.
y f
= 8,10,12, often do not supply enough symbol edges. 3. If only one sync word is present, 7. Check for 10 MHz reference.
147 The measurement trigger position may place the change the Demod Confiquration to
/ measurement time interval over an inactive portiaon "Ung WRD UP_DOWN'" mode.

/ of o mobile burst or buse station timesiot.Since .
no modulation energy is present in the inactive 4. Confirm that the measurement interval

NO portion of a timesiot, the symbol clock level may be position is correct, using o digital scope.
too smali for recovery. Check that the trigger . .
plaoces the meagsurement over an active timeslot. 5. Compare the frome trigger output with the

modulation time position.
The 1-Q origin offset moy be too large for the symbol N
clock recovery to operate properly. Check the input 6. Check for 10 MHz reference.
signal 1-Q modulator.
Confirm that the 10 MHz spectrum analyzer frequency
reference is present.
| . .
Demod ;ri ger YES No attempt to synchronize to a timestot
in "FREE RUN“ > is being made. Change Demod Config word
mode / sync to off.
2
Contaoct your neorest d
HP Sales & Service Office y
NO

The external trigger is not positioned
correct!y. The sample record is not
centered over the desired timeslot. A
good match to a sync word was not found.
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Measurement Results Troubleshooting

Current measurement results are summarized on the status screen, as shown in Figure 4-7.
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 OENOOULATOR STATUS:

TX PWR LOW
BURST

CHANNEL 18&
CF 1899.658 Mz

TRIG FRAME
WRD SYNC ON
UNIRWORO  UP

OLP REV
950404

OSP FW REV
950208

SA FW REV
940822

FT Acquisition Status (1=0K):
FT Time Record Status:

FT Acquisition Uniq Number:

FT Acquisition $ync errors:
FT Syne Bit Location:

Measurement Status (@=0K):

Measurement Time Record Status:
Uniq Word (1=UP 2=DOWN) Number:!

Syne Mateh (1=PERFECT MATCH):
Syne Word Errors:

Pass 1&2 Bit Compare Errors:
1@ Null Flag:

IQ Null Count:

Low Magnitude Points:

RMS EVM (%)

PEAK BN (%) :

ORIGINN OFFSET (dB):
FREQUENOYY ERRGR (Hz):

Modulatn
1
? Graphs
2
36772
9 Data
8 Measurement
1 Results
é STATUS Information
8
]
Demod
Contj
£9.8 Main
331 | [ —()
T \®
R

pj436b

Figure 4-7. Measurement Results Fart of the Status Screen

ORMSEVM (%):
@ PEAK EVM (%) :

This shows the current RMS EVM value
This is the current pesk EVM vaue

@ ORIGIN OFFSET (dB) : This shows the current I-Q origin offset

@ FREQUENCY ERROR (Hz):

Measurement results error messages

Carrier frequency error too high

The personality has executed an automatic carrier frequency search, but the carrier frequency
error is too large (greater than 99 kHz) to be compensated.

To solve this problem:

m Decrease the carrier frequency error.

m Use the CHAN X CTR FREQ softkey to manualy set the analyzer center frequency to the

carrier frequency.

This shows the current frequency error
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CF auto set failed

The personality has executed an automatic carrier frequency search, but the carrier frequency
is still out of range.

To solve this problem:
m Check the frequency stability of the RF input signal.
m If signd is bursted, make sure free run trigger is not selected.

Ref |evel auto set failed, over range

The personality attempted to set the automatic reference level, but failed because the
amplitude of the RF signa input continued to increase.

To solve this problem:
m Check the amplitude stability of the RF input signal.

Ref |evel 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:
m Check the amplitude stability of the RF input signal.

Resul ts may not be accurate, EVM nag. exceeds limt

An EVM magnitude error component value at a decision point is greater than 33%. The
fixed-point calculation algorithm is unable to handle a signa 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:

m Check the value of measurement status in the status menu. If measurement status is
non-zero, fix the measurement status problem first.

m Look for and remove any in-channel spurious signas.

= Examine the eight-point constellation to determine if a large pesk EVM is distorting the RMS
EVM.

m Determine whether EVM is due primarily to magnitude errors or phase errors. Fix the signa
magnitude errors.
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How to Contact Hewlett-Packard

In the event something goes wrong with your spectrum analyzer, refer to the spectrum
analyzer service guide about returning it for service. If you need to contact Hewlett-Packard
about a problem with the PHS 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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Table 4-2. Hewlett-Packard Sales and Service Offices

US FIELD OPERATIONS

Headquarters
Hewlett-Packard Co.
19320 Pruneridge Avenue
Cupertino, CA 95014
(800) 752-0900

Colorado
Hewlett-Packard Co.

24 Inverness Place, East
Englewood, CO 80112
(303) 649-5512

New Jersey
Hewlett-Packard Co.
150 Green Pond Rd.
Rockaway, NJ 07866
(201) 586-5400

California, Northern
Hewlett-Packard Co.

301 E. Evelyn

Mountain View, CA 94041
(415) 694-2000

Georgia
Hewlett-Packard Co.
2000 South Park Place
Atlanta, GA 30339
(404) 955-1500

Texas
Hewlett-Packard Co.
930 E. Campbell Rd.
Richardson, TX 75081
(214) 231-6101

California, Southern
Hewlett-Packard Co.

1421 South Manhattan Ave.
Fullerton, CA 92631

(714) 999-6700

Ilinois

Hewlett-Packard Co.

5201 Tollview Drive
Rolling Meadows, IL 60008
(708) 255-9800

EUROPEAN FIELD OPERATIONS

Headquarters
Hewlett-Packard S.A.

150, Route du Nant-d’Avril
1217 Meyrin B/Geneva
Switzerland

(41 22) 780.8111

‘Great Britain

Hewlett-Packard Ltd.

Eskdale Road, Winnersh Triangle
‘Wokingham, Berkshire RG41 5DZ
‘England

(44 734) 696622

France
Hewlett-Packard France
1 Avenue Du Canada

Zone D’Activite De Courtaboeuf
F-91947 Les Ulis Cedex

France
(33 1) 69 82 60 60

Germany
Hewlett-Packard GmbH
Hewlett-Packard Strasse
61352 Bad Homburg v.d.H
Germany

(49 6172) 16-0

INTERCON FIELD OPERATIONS

IHeadquarters
‘Hewlett-Packard Company
3495 Deer Creek Road
IPalo Alto, California, USA
94304-1316

{415) 857-5027

(China

:38 Bei San Huan X1 Road
{Shuang Yu Shu

IHai Dian District

1Beijing, China

(86 1) 256-6888

"Taiwan
IHewlett-Packard Taiwan
§th Floor, H-P Building
:337 Fu Hsing North Road
"Taipei, Taiwan

(886 2) 712-0404

Australia

Hewlett-Packard Australia Ltd.
31-41 Joseph Street

Blackburn, Victoria 3130

(61 3) 895-2895

Japan

(China Hewlett-Packard Company Hewlett-Packard Japan, Ltd.

1-27-1 5 Yabe, Sagamihara
Kanagawa 229, Japan
(81 427) 59-1311

Canada

Hewlett-Packard (Canada) Ltd.
17500 South Service Road
Trans-Canada Highway
Kirkland, Quebec H9J 2X8
Canada

(514) 697-4232

Singapore

Hewlett-Packard Singapore (Pte.) Ltd.
150 Beach Road

#29-00 Gateway West

Singapore 07 18

(65) 291-9088
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Programming Commands

This chapter contains complete information for the programming commands available to
operate the PHS measurements personality. The topics covered in this chapter are listed below.

m A table containing a cross reference of the PHS measurements personality softkeys to the
corresponding programming command.

m A table containing a cross reference of the PHS measurements to the limit and parameter
variables.

s A table containing a cross reference of PHS measurements and the corresponding limit line
function names.

m The descriptions of al the PHS measurements personality programming commands.

This chapter contains reference information about the PHS programming commands. For
more information about programming the PHS persondlity, refer to Chapter 6, “Programming
Examples.” For more information about programming the spectrum anayzer, see the
programming documentation for the spectrum analyzer.

Programming Commands 5-1



Functional Index

The following table lists each PHS measurements personality softkey and references the
corresponding remote command sequence that performs the same operation remotely. The
table contains only those remote commands that have corresponding softkeys.

Table 5-1. Functional Index

PHS Softkey Corresponding Remote Command Sequence

PHS ANALYZER MODE 10 (See “To select the PHS analyzer mode
remotely” in Chapter 6 for more information.)

Configuration Menu

BURST CONT _CcC
DEFAULT CONFIG _DEFAULT
DEFINE CHAN _CHDEF
DEFINE FREQ _FDEF

EXT ATTEN _EXTATN
PASSFAIL ON OFF _DPF
TX PWR HI LOW _TXPWR
TRIG DELAY _TRIGD
TRIG POL NEG POS _TRIGP
TRIG SRC UW EXT _TRIGSRC

Physical Channel Menu

AUTO CHANNEL _ACH

CENTER FREQ Use the spectrum analyzer CF command. See the
programming documentation for the spectrum analyzer for
more information about the CF command.

CHAN X CTR FREQ _CFX
CHANNEL NUMBER _CH
SLOT NUMBER _TN

Power Menu

ANTENNA POWER _CPWR, or -CPS and -CPM
CARRIER OFF PWR _COPMT, _.COPWR, or _COPMT, -COS and _COM
MONITOR CHAN _MCH, or _MCS and -MCM
OCCUPIED BANDWDTH _OBW, or _.OBWS and _.OBWM
Power Setup Menu
COP TYPE ZSP GTD _COPMT
COP ZSP SGL MULT _COPMKK
FT ACQ ON OFF -FTACQ
PWR TRIG EXT VID _TRIGM
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Table 5-1. Functional Index (continued)

PHS Softkey

| Corresponding Remote Command Sequence

Power versus Time Menu

P vs T BURST
P vs T FALLING
P vs T FRAME
P vs T RISING

_PBURST
_PFALL
_PFRAME
_PRISE

Power versus Ti

me Setup Menu

FT ACQ ON OFF
MEASURE AVG PKS
NUHBER SWEEPS
RANGE 70110

_FTACQ
-AVG
_PNS
_RNG

Power versus Time Limit Line Edit Menu

PRE LIMIT
POST LIMIT
UPPER LIMIT
LOWER LIMIT
TIME MARGIN

-PRX
-PFX
-PBRXU
-PBRXL
-PTM

Adjacent Channel Power Menu

ACP FAST, or ACP STD
CHANNEL POWER

Either _ACPMT and -ACP, or _,ACPMT, _ACPS, and _ACPM
-CHPWR, or _CHPS and _CHPM

POINTS/SWEEP _NP
System Menu
MONITOR BAND _MBND, or _MBS and -MBM
MONITOR CHAN _MCH, or _MCS and _-MCM
Spurious Menu
UNIQ WRD UP DOWN _ddUNIQWD
FT ACQ ON OFF _FTACQ
MEASURE SPUR _SPURZ

SPURIOUS IN BAND or

SPURIOUS OUT BAND

SPURIOUS HARMONIC
SPUR TX RX
SEARCH TIME

_SPURMT, SPURSET
_SPURH

-SPURM

~SSST or _SSSTI
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Table 5-1. Functional Index (continued)

PHS Softkey

| Corresponding Remote Command Sequence

Post-Measurement Menu

AUTO CHANNEL ~ACH
CHANNEL NUMBER -CH
MEAS TOP BOT _TOP
REPEAT MEAS -RPT
TRACE ACTIVE _TA
TRACE COMPARE -TC
TRIG DELAY _TRIGD
VIEW TBL TRCE _TBL
Digital Demod Menu
STATUS _ddSTATUS
Digital Demod Modulation Accuracy Menu
MODULATN ACCURACY _MODACC
SINGLE CONT _ddCONT
FULL PARTIAL _ddPARTIAL
AVERAGE ON OFF -ddAVG and _ddNAVG
EVM CORR ON OFF _ddEVMCORR
SAVE MEAS ON OFF _ddSAVMEAS
Digital Demod Evm Cal Menu
CAL EVM _CALEVM
PHASE ERROR -ddPHASERR

Digital Demod Graphs Menu

EVM vs SYM
I-Q PATTERN
8 POINT CONSTLN
SINGLE CONT
SAVE MEAS UN OFF

_ddCONSTLN and _IQGRAPH
_ddCONSTLN and _IQGRAPH
_ddCONSTLN and _IQGRAPH
_ddCONT

_ddSAVMEAS

Digital Demod Data Menu

DATA BITS
SINGLE CONT
SAVE MEAS ON OFF

_DATABITS
_ddCONT
_ddSAVMEAS
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Table 5-1. Functional Index (continued)

PHS Softkey

Corresponding Remote Command Sequence

Digital Demod

Config Menu

CHANNEL NUMBER
CHAN X CTR FREQ
ERR MSG ON OFF
DD TRIG
WRD SYNC 8N OFF
UNIQ WRD UP DOWN
FT ERR ON OFF

_CH

_CFX
_ddERRM
_ddTRIG
_ddWSYNC
_ddUNIQWD
_ddFTERRM
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Limit and Parameter Variables

The PHS 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 passfail message). A parameter variable is used to determine
the spectrum analyzer settings for a measurement. Table 5-2 lists al the limit variables and
parameter variables available for a PHS measurements personality command. For more

information about using limit variables, see “To change the value of limit variables’ in

Chapter 6. For more information about using parameter variables, see “To change the value of
parameter variables’ in Chapter 6.

Table 5-2. Limit and Parameter Variables

bandwidth.

Measurement Variable Description Units Default
Name Value
General
_CHSP Channel spacing. Hz 300000
_CMIN Minimum amplitude level for a signal to be dBm -20
detected as a carrier.
-DTC A time offset that is added to the internal gate us 0.5
delay for time-gating. -DTC compensates for
time delays caused by the spectrum analyzer
hardware.
_FCF 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
— 1or al, it indicates that the frequency
self-calibration routines were performed after
the personality was loaded into spectrum
analyzer memory.
-VTM Specifies the maximum difference between the dB 30
reference level and the video trigger position.
Power Measurements
Antenna power _CPNS Specifies the number of sweeps used for the None 4
antenna power measurement.
_CPXL The lower limit for the antenna power level. dBm 0
_CPXU The upper limit for the antenna power level. dBm 0”
sarrier off power -CONS Specifies the number of sweeps used for the None 2
carrier off power measurement.
-COPVB Specifies the video bandwidth used for carrier Hz 100,000
off power in-band search.
_CORL Specifies the reference level for the carrier off dBm -10
power measurement.
_COXA The maximum limit mean carrier off power. dBm -40.97
)ecupied bandwidth _OBBWX The maximum limit for the occupied Hz 288000
bandwidth.
_OBFEX The maximum limit for the frequency error. Hz 6000
-OBNS Specifies the number of sweeps used for the None 1
occupied bandwidth measurement.
~OBPCT Specifies the percent of the occupied Percent 99

The pass or fail message is not displayed when this variable is set to 0.
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Table 5-2. Limit and Parameter Variables (continued)

Measurement Variable Description Units Default
Name Value

Polver versus Time Measurements

2ower versus time burst | _PBMP Sets how far from the mean carrier the burst dBe -14
width is measured.
-PBXL The lower limit for the width of a burst. us 572.9
-PBXU The upper limit for the width of a burst. us 598.9
Yower versus time falling | _.PRMPL Sets where on the falling edge of the trace the dBm -37
measurement for the release time should end.
-PRMPU Sets where on the falling edge of the trace the dBc -14

measurement for the release time should
begin (referenced to the mean carrier power).

_PRXL The lower limit for the release time for a s 0
burst.

_PRXU The upper limit for the release time for a us 13
burst.

Yower versus time rising [-PAMPL Sets where on the rising edge of the trace the dB -37

measurement for the attack time should
begin.

-PAMPU Sets where on the rising edge of the trace the dBc -14

measurement for the attack time should end
(referenced to the mean carrier power).

_PAXL The lower limit for the attack time for a burst. us 0
_PAXU The upper limit for the attack time for a burst. us 13
Adjacent Channel Power Measurements
\djacent channel power [ACPNS Specifies the number of sweeps used for the None 1

adjacent channel power measurement.

-ACPXA The maximum limit for adjacent channel dBm -30.97
power (600 kHz separation).

-ACPXB The maximum limit for alternate channel dBm -36.02

power (900 kHz separation).
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Table 5-2. Limit and Parameter Variables (continued)

Measurement Variable Description Units Default
Name Value

Spurious Measurements

spurious Emission _SENS Specifies the number of sweeps used for none 4

spurious emission measurements.

_SEXA The maximum limit for in-band spurious none -36.02
emission.

_SEXB The maximum limit for transmitter dBm -26.02
out-of-band spurious emission.

_SEXC The maximum limit for receiver out-of-band dBm -53.98
spurious emission.

_SSIVB Specifies the video bandwidth used for Hz 10,000
spurious search in-band.

_SSIZL Specifies the zero span limit from carrier Hz 2,000,000

frequency. Set 2 MHz for MKK method. Set 1
MHz for RCR standard method.

Digital Demodulator Based Measurements

dodulation accuracy -EVMRMSXO|RMS EVM, 1 burst mode Percent 125
_MERRX RMS magnitude error Percent 33
_PERRX RMS phase error Degrees 50
-EVMPKX Peak EVM Percent 99
_IQOFSX 1-Q origin offset dB -20
_CFERRXP |Frequency error Hz 5754
-ddSDF Standard deviation factor 3.13

5-8 Programming Commands



Descriptions of the Programming Commands

This section contains the descriptions of the PHS measurements personality programming
commands. The commands are listed aphabetically.

See the programming examples in Chapter 6 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

The ~ACH command automatically tunes to the channel having the highest carrier power levd.

~ACH issimilar to AUTO CHANNEL , but unlike AUTO CHANNEL -ACH does not repeat the last
measurement.

Example

OUTPUT718;"_ACH;"
Measurement State: Whenever _ACH is executed, it returns a value when the auto channel
function is completed.

Measurement State Results

Value Description
1 The command was successfully completed.
2 The command was aborted. _ACH is aborted if a carrier could not be found. (To 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 6.
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_ACP Adjacent Channel Power

-ACP
Adjacent Channel Power

Syntax

xacp

Measures the adjacent channel power of the transmitter. Depending on the setting of _CC and,
-ACPMT, _ACP isequivaent to AGP FAST, or AGPSTD .

Example
OQUTPUT 718;"MOV _ACPMT,1;"  Selects a normal, multichannel sweep.
OUTPUT 718; " _ACP;" Performs the adjacent channel power measurement.

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 _CC and _ACPMT. See Table 5-3 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 and -ACPMT change how _ACP measures
the adjacent channel power.

Table 5-3. Settings for the _ACP Measurement

_CC Setting -ACPMT Setting Result
0 (burst) 1 (multichannel sweep) _ACP performs the adjacent channel measurement
with one sweep. Equivalent softkey is ACP FAST.

0 (burst) 2 (single channel per sweep) |-ACP performs the adjacent channel measurement,
one channel per measurement sweep. Equivalent

softkey is ACP STD

1 (continuous carrier) 1 (multichannel sweep) ACP performs the adjacent channel measurement
with one sweep. With a faster sweep time than
burst ACP measurement. Equivalent softkey is

ACP FAST.

1 (continuous carrier) |2 (single channel per sweep) |-ACP performs the adjacent channel measurement,
one channel per measurement sweep. With a faster
sweep time than burst ACP measurement.

Equivalent softkey is ACP FAST.

Measurement State: The measurement state value is returned to the external controller to
indicate when the measurement is finished.
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_ACP Adjacent Channel Power

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.)
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-ACP Adjacent Channel Power

Measurement Results: The results of the _ACP command are stored in traces and variables as
described in the following two tables.

Measurement Results

Variable or Trace Description Units
TRA ACP and ACP CH/SWP Determined by the
Trace A contains the swept RF spectrum that was used to trace data format
calculate the adiacent and alternate channel powers. (TDF) command.
_NUMF Indicates if the adjacent channel power was within the measurement | None

limits. The measurement limits are determined by -ACPXA and

-ACPXB. See Table 5-2 for more information about the measurement

limits.

m If _NUMF is 0, the numeric results were within the limits.

w If _NUMF is 2, the numeric results were greater than the
measurement limits.

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
aray.) 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:

Lower adjacent
Upper adjacent
Lower aternate
Upper alternate
Unused
Unused
Carrier

For example, you would query the second element of _ACPR (“_ACPR[2]?;”) to determine the
transient power for the upper adjacent channel.

~NOoO oD WN -

Table 5-4. Measurement Results (Array Information)

Array Name Description Units
-ACPR The -ACPR array elements contain the ACP random ratio. 0.10 dBm
-ACPRC The -ACPRC array elements contain the ACP random ratio. 0.10 dB

Related Commands: _ACPMT, and -CC.

Limit and Parameter Variables: _ACP uses -ACPXA, -ACPXB, and _ACPNS. See Table 5-2 for
more information.

Alternate Commands: You can aso use the _ACPS and -ACPM commands to measure adjacent
channel power.
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-ACPM
Adjacent Channel Power Measurement

Syntax

~ACPM

xacpm

Performs the adjacent channel power measurement.

Example
OUTPUTT718;" _ACPS;" Sets up the adjacent channel power measurement.
OUTPUT 718; “ST 4SC;"  Changes the sweep time to 4 seconds.
OUTPUT 718; "_ACPM;" Performs the adjacent channel power measurement.

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 anayzer settings before making an adjacent channel power
measurement. The combination of the _ACPS and -ACPM commands is equivalent to either

ACP FAST, or ACP STD . (See Table 5-3 for more information.)

See the description for -ACP for information about the measurement state and measurement
results from an adjacent channel measurement.
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-ACPMT Adjacent Channel Power Measurement Type

-ACPMT
Adjacent Channel Power Measurement Type

Syntax

multi-channel

/ sweep N\

one channel
per sweep
/N

~ACPMT

xacpmt

Allows you to specify how the adjacent channel power measurement is performed. See
Table 5-3. The default for -ACPMT is 1.

Example
QUTPUT 718;"MOV _ACPMT,1;" Specifies a multi-channel sweep for the adjacent channel
measurement.
QUTPUT 718;" _ACP;" Performs the adjacent channel measurement.

Related Commands: _ACPMT is used by _ACP and -ACPM (the adjacent channel measurement
commands).

Query Example
QUTPUT718;" _ACPMT?;"
The query response will be the current value of _ACPMT.
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_ACPS
Adjacent Channel Power Setup

Syntax

_ACPS

xacps

Performs the setup for the adjacent channel power measurement.

Example
OUTPUT 718;" _ACPS;" Sets up the adjacent channel power measurement.
QUTPUT 718;"ST 4SC;"  Changes the sweep time to 4 seconds.
OUTPUT 718;"_ACPM;" Performs the adjacent channel power measurement.

After using _ACPS, you need to use the -ACPM command to perform the adjacent channe
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 ACP FAST, or ACP STD .
(See Table 5-3 for more information.)

Related Commands: -ACPS must be executed before -ACPM.
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_ARL Automatic Reference Level

-ARL
Automatic Reference Level

Syntax

xari

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,0;"  Turns off the automatic reference level adjustment.

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 signa 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 O 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 antenna power measurement. You need to perform the antenna power
measurement because the antenna power measurement adjusts the reference level for the
given transmitter setting.

3. Set _ARL to O.

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
QUTPUT 718;" _ARL?;"
The query response will be the current value of _ARL.
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-AVG
Average or Peaks for Power versus Time

Syntax

/ peaks N\

xavg

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 MEASURE AVG PKS .

If _AVG is set to O, 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,0;"  Sets AVG to measure 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 sat -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
QUTPUT 718;"_AVG?;"
The query response will be the current value of -AVG.
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-CALEVM Calibrate EVM

_CALEVM
Calibrate EVM

Syntax

Corem O

xcalevm

Performs a 20 average modulation accuracy measurement , calculates the phase correction
value, and displays the results of the EVM calibration on screen. -CALEVM is equivaent to

CAL EVM.

Example
OUTPUTT718;"_CALEVM;"  Performs EVM calibration.

Executing -CALEVM does the following:

1. Peforms 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 spectrum 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 aso 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 “To calibrate
and correct for spectrum analyzer EVM inaccuracies due to uncertainty in the
phase error measurement” in Chapter 2, “Making Measurements.”
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_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 option.

8 Digital demodulator firmware revision date too old.

9 Carrier frequency error too high.

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.

24 CF auto set failed.

26 Results may not be accurate: EVM exceeds system limit.*

30 Measurement failed, unspecified failure.

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.

Measurement Results

Variable Description Units

-ddPCVC A variable that contains the calculated phase correction value. 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 a 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

_CC
Continuous Carrier or Burst Carrier

Syntax

Allows you to specify if the PHS carrier to be measured is continuous or burst. The -CC
command is equivalent to BURST CONT.

If XC is st to O, the persondity is set to measure a burst carrier. If _CC is set to 1, the
persondity is set to measure a continuous carrier. The default value for CC is 0.

Example
OUTPUT 718;'"MOV _CC,0;"  Sets _CC for a burst carrier.
Related Commands: -DEFAULT sets -CC to 0.

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
frequency

xcfx

Allows you to enter the frequency of the channel that you want to measure. The _CFX
command is equivalent to CWAN X CTR FREQ .

-CFX can accept a real number. The measurement unit for _CFX is Hz. The default value for
-CFX is 300 MHz.

Example 1
QUTPUT 718;"MOV _CFX, 1895E6;" Sets the channel number to channel X and the center
frequency of the spectrum analyzer to 1895 MHz.
Example 2

QUTPUT 718; "MW _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
QUTPUT 718;" _CFX?;"
The query response will be the current frequency for channel X.
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_CH Channel Number

_CH
Channel Number

Syntax

channet

/— _number —\

-CH

Allows you to enter the channel number for the RF channel you want to measure. The _CH
command is equivalent to CHANNEL NUMBER .

_CH can accept an integer from -9999 to 9999. The default for -CH is 1.

Example

OUTPUT718;"MOV _CH,2;" Sets the channel number to 2.
Related Commands: -DEFAULT sets _CH to 1.

Query Example
QUTPUT 718;"_CH?;"
The query response will be the current channel number.
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_CHDEF
Define Channel

Syntax

defined channel

/— _number —

o D@ e f—0O

xchdef

Allows you to specify the channel number that corresponds to the frequency as defined in
-FDEF. The XHDEF command is equivaent to DEFINE &HAN.

_CHDEF can accept an integer from -9999 to 9999.

Example
QUTPUT 718;"M0OV _CHDEF,3;" Sets defining channel to 3.
Related Commands: _.CHSP (Table 5-2), -DEFAULT sets _.CHDEF to 0.

Query Example
QUTPUT718;" _CHDEF?;"

The query response will be the current defining channel.

5-24 Programming Commands



_CHPM Channel Power Measurement

_CHPM
Channel Power Measurement

Syntax

~CHPM

xchpm

Performs the channel power measurement.

Example
QUTPUT 718;" _CHPS;" Sets up the channel power measurement.
OUTPUT 748 "'RR 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
OQUTPUT 718;" _CHPM;" Performs the channel power measurement.

Before usng -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

CHANNEL POVER.

See the description for CHPWR for information about the measurement state and
measurement results from a channel power measurement.

Related Commands: _CH determines the channd that is measured.
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_CHPS
Channel Power Setup

Syntax

-CHPsS

Performs the setup for the transmitter channel power measurement.

Example
OUTPUT 718; " _CHPS;" Sets up the channel power measurement.
OUTPUT 718;"RB10KHZ;"  Changes the resolution bandwidth to 10 kHz.
OUTPUT 718; " _CHPM; " Performs the channel power measurement.

The _-CHPS and -CHPM commands can be used 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 CHANNEL POWER.
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_CHPWR Channel Power

_CHPWR
Channel Power

Syntax

-CHPWR

xchpwr

Measures the channel power. The -CHPWR command is equivalent to CHANNEL POWER .

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 externa 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. TRA contains 1 through _NP data points. trace data format
(TDF) command

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.
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_COM
Carrier Off Power Measurement

Syntax

Performs the carrier off power measurement.

Example
QUTPUT 718;"_cos;" Sets up the carrier off power measurement.
OQUTPUT 718;"VB 300KHZ;"  Changes the video bandwidth to 300 kHz.
QUTPUT 718;" _COM; " Performs the carrier off power measurement.

Before using _COM, you need to use the -COS command to perform the setup for the carrier
off power measurement. The _COS and -CPM commands are useful if you want to change the
spectrum analyzer setting before making a carrier off power measurement. The combination of

the _COS and -.COM commands is equivalent to the _-COPWR command and CARRIER OFF PWR .

See the description for _.CPWR for information about the measurement state and measurement
results from carrier off power measurement.
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-COPMKK Carrier Off Power MKK Mode

-COPMKK
Carrier Off Power MKK Mode

Syntax

-COPMKK

multiple
- freqa

x copmkk

Allows you to specify how the MKK zero span carrier off power measurement is performed.
See Table 5-5. The default for -COPMKK is 1. The .COPMKK command is equivaent to

COPZSPSGE MULLT .

Example

QUTPUT 718; " MOV _COPMT,1;" Specifies MKK Zero Span Method for the carrier off power.
QUTPUT 718;"MDV _COPMKK,0;"  Specifies single frequency measurement mode for MKK

Zero Span Method.

QUTPUTT718;"_COPWR;" Performs the carrier off power measurement.
Related Commands: -COPMKK is used by -COP, _COS, _.COM (the carrier off power

measurement commands).

Query Example

QUTPUT718;"_COPMKK?;"
The query response will be the current value of _COPMKK.
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-COPMT
Carrier Off Power Measurement Type

Syntax

MKK zero
/- span

-COPMT

xcopmt

Allows you to specify how the carrier off power measurement is performed. See Table 5-5. The
default for _.COPMT is 1. The XOPMT command is equivalent to COP TYPE ZSP GTD .

Example
QUTPUT 718; "MV _COPMT,1;"  Specifies MKK Zero Span Method for the carrier off power.
QUTPUT 718 ;" _COPWR; " Performs the carrier off power measurement.

Related Commands: XOPMT is used by _COP, _COS, _-COM (The carrier off power
measurement commands).

Query Example
OQUTPUT718;" _COPMT?;"
The query response will be the current value of _COPMT.
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-COPWR Carrier Off Power Measurement

_COPWR
Carrier Off Power Measurement

Syntax

XCOpwr

Measures the transmitter carrier off power. The XOPWR command is equivaent to
CARRIER OFF PWR .

Example

OUTPUT 718; "_COPWR;"  Performs the carrier off power measurement.
Executing XOPWR does the following:
1. Peforms 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.

Table 5-5. Setting for the -COPWR Measurement

~COPMT Setting Result

1 _COPWR performs the carrier off power measurement with MKK zero span method.
Equivalent softkey is CUP TYPE ZSP GTD. Refer to .COPMKK.

2 -COPWR performs the carrier off power measurement with MKK (and RCR) gated method.
Equivalent softkey is CDP TYPE ZSP GTD

-COPMKK Setting*

0 -COPWR performs the carrier off power measurement with MKK zero span method at the
single (carrier) frequency. Equivalent softkey is COP ZSP SGL MULT

1 -COPWR performs the carrier off power measurement with MKK zero span method, with MKK
recommended multi-frequency measurement. Equivalent softkey is COP ZSP SGL MULT .

* -COPMKK affects .COPMT, 1 only.

Measurement State: The measurement state value is returned to the externa controller to
indicate when the measurement is finished.
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_COPWR Carrier Off Power Measurement

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.)

T'he following are possible only if -FTACQ is set to 1.

6 Digital demodulator hardware not present or not correct option (151).

7 Digital demodulator firmware not correct option.

8 Digital demodulator firmware revision date too old.

10 Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting.®)

Measurement Results: The results of the carrier off power measurement are placed in
variables and trace shown in the following table.

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 _COXU. Bee Table 5-2 for

more information about measurement limits.

m If _ZNUMF is 0, the numeric results were within the limits.

m If _ZNUMF is 2, a numeric result was greater than the upper
measurement limit.

-COA A variable that contains the mean carrier off power. dBm

_COAC A variable that contains the ratio of the carrier off power to the mean|dB
power measured in the last antenna power measurement.

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 COXU, _CORL, COPVB, and -CONS. See
Table 5-2 for more information.

Alternate Commands: The _COS and _-COM commands can be used instead of _-COPWR if you
want to change the spectrum analyzer setting before making a carrier off power measurement.
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_COS Carrier Off Power Setup

_COS
Carrier Off Power Setup

Syntax

Performs the setup for the carrier off power measurement.

Example
QUTPUT 718;"_co0s;" Sets up the carrier off power measurement.
OQUTPUT 718;"VB 300KHZ;"  Changes the video bandwidth to 300 kHz.
QUTPUT 718;"_cOM;" Performs the carrier off power measurement.

The _COS and _COM commands can be used if you want to change the spectrum analyzer
setting before making a carrier off power measurement. The combination of the _COS and

_COM commands is equivaent to the -COPWR command and CARRIER OFF PWR .
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-CPM
Carrier Power Measurement

Syntax

-CPM

xcpm

Performs the antenna (carrier) power measurement.

Example
OQUTPUT 718;"_CPS;" Sets up the antenna power measurement.
OUTPUT 748 "BRR 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
QUTPUT 718; " _CPM;" Performs the antenna power measurement.

Before using -CPM, you need to use the -CPS command to perform the setup for the antenna
power measurement. The _.CPS and -CPM commands are useful if you want to change the
spectrum analyzer settings before making an antenna power measurement. The combination of

the _.CPS and _.CPM commands is equivaent to the -CPWR command and ANTENNA POWER.

See the description for -CPWR for information about the measurement state and measurement
results from an antenna power measurement.
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_CPS Carrier Power Setup

_CPS
Carrier Power Setup

Syntax

xcps

Performs the setup for the antenna (carrier) power measurement.

Example
QUTPUT 718;"_CPS;" Sets up the antenna power measurement.
OQUTPUT 718;"RB 100KHZ;"  Changes the resolution bandwidth to 100 kHz.
QUTPUT 718;" _CPM;" Performs the antenna power measurement.

After using -CPS, you need to use the CPM command to perform the antenna power
measurement. The _CPS and -CPM commands are useful if you want to change the spectrum
analyzer settings before making an antenna power measurement. The combination of the _CPS
and -CPM commands is equivalent to the -CPWR command and ANTENNA PONER.
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_CPWR
Carrier Power

Syntax

XCOWr

Measures the antenna (carrier) power. The _.CPWR command is equivalent to ANTENNA POWER .

Example
QUTPUT 718;" _CPWR;"
Executing _-CPWR does the following:
1. Performs the antenna 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.

Measurement State Results

Value Description

1 The measurement was successfully completed.
The antenna power was too low.
The antenna power was too high.

The carrier was not a burst carrier. (If _CC is set to burst, the carrier must be a burst carrier.)

[ IR N N \v]

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 _CPWR are stored in the variables and trace shown in
the following table.

Measurement Results

Variable or Trace

Description

Units

_NUMF

-CPA
CPW
TRA

Indicates if the antenna power was within the measurement limits.

The measurement limits are determined by _CPXU and _CPXL. See

Table 5-2 for more information about measurement limits.

m If _NUMF is 0, the numeric result was within the limits.

m If _NUMF is 1, the numeric result was less than the lower limit
(-CPXL).

m |If _ZNUMF is 2, the numeric result was greater than the upper limit
(-CPXU).

A variable that contains the mean antenna power amplitude.

A variable that contains the mean antenna power in watts.

TRA is trace A. Trace A contains the power waveform that was used
to test for antenna power.

None

dBm
w

Determined by the
trace data format
(TDF) command

Limit and Parameter Variables: -CPWR uses _CPNS, _CPXL, and CPXU. See Table 5-2 for

more information.
Alternate Commands: If you want to change the spectrum analyzer settings before making an

antenna power measurement, use -CPS and -CPM instead of the -CPWR command.

See Also

“To measure the antenna power” in Chapter 5.
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-DATABITS
Demodulated Data Bits

Syntax

Cormarts D)+

xdatabits

Demodulates a single transmitter burst. The _DATABITS command is equivaent to DATA BITS .

Example

QUTPUTT718;"_DATABITS;"  Performs the data bits measurement.
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 option.

8 Digital demodulator firmware revision date too old.

9 Carrier frequency error too high.

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.

24 CF auto set failed.

26 Results may not be accurate: EVM exceeds system limit. *

30 Measurement failed, unspecified 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 240
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
“To measure the demodulated data bits’ in Chapter 6, “Programming Examples.”
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-ddAVG
Digital Demod Average Mode

Syntax

-ddAVG

xddavg

Allows you to specify averaging mode for the _-MODACC command. The_ddAVG command is
equivalent to AVERAGE ON OFF .

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
OUTPUTT718;"MOV _ddAVG,1;"  Set for average mode.
Related Commands: -MODACC and -ddNAVG.

Query Example
OUTPUT718;"_ddAvVG?;"
The query response will be the current value of -ddAVG.

See Also
“To measure the modulation accuracy using averaging” in Chapter 6, “Programming Examples.”
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_ddCONSTLN Digital Demod Eight-Point Constellation Mode

~ddCONSTLN
Digital Demod Eight-Point Constellation Mode

Syntax

/—I~Q pattern—

-ddCONSTLN

pj437b

Allows you to specify which graph is displayed by the .IQGRAPH command.

If _ddCONSTLN is set to 0, _-IQGRAPH will display the I-Q pattern diagram. If _ddCONSTLN is
set to 1, _-IQGRAPH will display the eight-point constellation diagram. If _.ddCONSTLN is set to
2, _IQGRAPH will display the EVM vs Symbol graph. The default value of -ddCONSTLN is O.

Example
OUTPUT718;"MOV _ddCONSTLN,1;"  Set for eight-point constellation.
Related Commands: _IQGRAPH.

Query Example
QUTPUTT718;"_ddCONSTLN?"
The query response will be the current value of _ddCONSTLN.

See Also

“To perform an |-Q pattern measurement” and “To make an eight-point constellation
measurement” in Chapter 6, “Programming Examples.”
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_ddCONT
Digital Demod Continuous Measurement

Syntax

single
measurements

continuous
measurements
/F———————————————w\

-ddCONT

ddcont

Allows you to specify if the digital demodulator based measurement is to be in a continuous
mode. The _.ddCONT command is equivaent to SI NGLE CONT.

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 alows the measurement to return a measurement state result
when it is finished.

Example
OUTPUT 718;"MOV _ddCONT,0;"  Sets single measurement mode.

Query Example
QUTPUT718;"_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

/—off N

~ddERRM

xdderrm

Allows you to specify if digita demodulator based measurements will be made with al error
messages and warnings enabled. The _.ddERRM command is equivalent to ERR MSG ON OFF .

If -ddERRM is set to 1, digital demodulator based measurements will be made with al warnings
enabled. If _ddERRM is set to O, 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 messages.
Related Commands: -MODACC, -IQGRAPH, and -DATABITS.

Query Example
QUTPUT718;"_ddERRM?;"
The query response will be the current value of _ddERRM.

Programming Commands 5-43



_ddEVMCORR
Digital Demod EVM Correction Mode

Syntax

correction

= off —
2D

correction

/= on

-ddEVMCORR

xddevmcor

Allows you to specify if EVM correction is to be applied for the -MODACC command. The
-ddEVMCORR command is equivalent to EVM CORR ON OFF .

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 resullts.
If _.ddEVMCORR is set to 0, -MODACC will not apply correction. The default value of
-ddEVMCORR is 0.

Note A successful EVM cdlibration must be done prior to enabling -ddEVMCORR.
Example
QUTPUT 718;"MOV _ddEVMCORR,1;"  Set for EVM correction.

Related Commands: -MODACC, _CALEVM, -DEFAULT

Query Example
OQUTPUT 718;" _ddEVMCORR? ;"
The query response will be the current value of _.ddEVMCORR.
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-ddFRQSRCH Digital Demod Frequency Search

-ddFRQSRCH
Digital Demod Frequency Search

Syntax

frequency
search off

~ddFRQSRCH

frequency
search on

xfrqsrch

Allows you to enable a carrier frequency search at the start of a digital demodulator-based
measurement. This search is done immediately after the carrier reference level is set.

If _.ddFRQSRCH is set to 1, a carrier frequency search will be executed at the beginning of a
digital demodulator-based measurement. If _ddFRQSRCH is set to 0, no search is done. The
default value of _.ddFRQSRCH is 0.

Example
OUTPUT 718;"MOV _ddFRQSRCH,1;"  Enable carrier frequency search.
Related Commands: -MODACC, -IQGRAPH, -DATABITS, -DEFAULT

Query Example
QUTPUT718;" _ddFRQSRCH?;"
The query response will be the current value of _ddFRQSRCH.
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_ddFTERRM
Digital Demod Frame Trigger Error Message

Syntax

messages

/— of f —

o)
s on

~ddF TERRM

xddfterrm

Allows you to specify if digital demodulator based measurements will be made with frame
trigger error messages and warnings enabled. The -ddFTERRM command is equivaent to
FT ERR ON OFF.

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 O, 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
OQUTPUT 718;"MOV _ddFTERRM,0;"  Disable FT error messages.
Related Commands: -MODACC, -IQGRAPH, and -DATABITS.

Query Example
QUTPUT 718;" _ddFTERRM?;"
The query response will be the current value of _ddFTERRM.
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_ddNAVG Digital Demod Number of Averages

_ddNAVG
Digital Demod Number of Averages

Syntax

number of

/_Qaverages =\

-ddNAVG

xddnavg

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 AVERAGEON .
_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 measurements.
Related Commands: -MODACC, _ddAVG.

Query Example
QUTPUT718;" __ddNAVG?;"
The query response will be the current value of _.ddNAVG.

See Also

“To measure the modulation accuracy using averaging” in Chapter 6, “Programming Examples.”
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-ddNOPLT
Digital Demod NO PLOT Graphs

Syntax

~ddNOPLT

do not plot
s/ graph ~

xddnop !t

Allows you to specify if the graphs are to be displayed on the spectrum analyzer screen as part
of the _IQGRAPH command.

If _ddNOPLT is set to 1, the graphs are not displayed. If _ddNOPLT is set to O, the graphs are
displayed. The default value for _.ddNOPLT is 0.

The -ddNOPLT command is used to speed up the _IQGRAPH command. If -ddNOPLT is set to
1, the time to execute the _-IQGRAPH command will be decreased.

Example
OUTPUT 718;"MOV _ddNOPLT,1;" Do not plot graph.
Related Commands: _IQGRAPH.

Query Example
QUTPUT718;" _ddNOPLT?"
The query response will be the current value of _ddNOPLT.

See Also
“To measurethe | - Q pattern” in Chapter 6, “Programming Examples.”
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-ddNOPRT Digital Demod NO PRINT Data Bits

~ddNOPRT
Digital Demod NO PRINT Data Bits

Syntax

print
/-datobits —

~ddNOPRT

do not print
,— databits —
1

xddnoprt

Allows you to specify if the data bits are to be displayed on the spectrum anayzer screen as
part of the -DATABITS command.

If -ddNOPRT is set to 1, the data bits are not displayed. If -ddNOPRT is set to O, the data bits
are displayed. The default value for -ddNOPRT is O.

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,1;" Do not print data bits.
Related Commands: -DATABITS.

Query Example
QUTPUT718;" _ddNOPRT?"
The query response will be the current value of -ddNOPRT.

See Also
“To measure the demodulated data bits’ in Chapter 6, “Programming Examples.”
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-ddPARTIAL
Digital Demod Partial Data Mode

Syntax

~ddPART | AL

xddpartial

Allows you to specify partid data mode for the -MODACC command. The -ddPARTIAL
command is equivalent to FULL PARTI AL .

| f _ddPARTIAL is set to 1, -MODACC will measure a partia 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 O.

Example

OUTPUT 718;"MOV _ddPARTIAL,1;"  Set for partial data mode.
Related Commands: -MODACC.

Query Example
QUTPUTT718 ;" _ddPARTIAL?;"
The query response will be the current value of _.ddPARTIAL.
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-ddPHASERR Digital Demod Calibration Source RMS Phase Error

_ddPHASERR
Digital Demod Calibration Source RMS Phase Error

Syntax

RMS phase
/T Error T\

~ddPHASERR

xddphas

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 equivalent to
PHASE ERROR.

-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
QUTPUT 718;"MOV_ddPHASERR,1230;" Enter 1.23” phase error:
Related Commands: _CALEVM.

Query Example
QUTPUT718;" _ddPHASERR?;"
The query response will be the current value of _ddPHASERR.
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-ddSAVMEAS
Digital Demod Save Measurement

Syntax

save meas

— off ——

_ddSAVMEAS +(Co)- C o )
o Save meas
/—— on ——\

xddsave

Allows you to save the measurement data from the previous digital demodulator based
measurements (that is, _-MODACC, JQGRAPH, or _DATABITS). Further execution of any
of these will smply display the data taken previousy and not acquire new data The
-ddSAVMEAS command is equivalent to SAV MEAS 0N OFF .

If _.ddSAVMEAS is set to 1, further execution of _MODACC, JQGRAPH, 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 an averaged measurement.

If _.ddSAVMEAS is set to O, further execution of _-MODACC, JQGRAPH, or _DATABITS will
acquire new data each time. The default vaue of -ddSAVMEAS is 0.

Example
QUTPUT 718;"MOV _ddSAVMEAS,1;"  Set for save measurement.
Related Commands: -MODACC, JQGRAPH, and -DATABITS.

Query Example
OQUTPUT718; " _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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_ddSTATUS Digital Demod Status Display

_ddSTATUS
Digital Demod Status Display

Syntax

(Coastais ()

xddstat

Displays the status of various internal digital demodulator parameters for the previous digital
demodulator based measurement (that is, -MODACC, -IQGRAPH, -DATABITS). The -ddSTATUS

command is equivalent to STATUS . This command is typicaly used after a digital demodulator
based measurement has halted.

Example

OQUTPUT718;"_ddSTATUS;"  Display digital demod 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 Value I Description |

| 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. Also, other
values can be returned. For example: 6 — Digital Demodulator hardware not
present.

Measurement Results: The results of the -ddSTATUS command are stored in the variables
shown in the following table.
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-ddSTATUS Digital Demod Status Display

Measurement Results

Value Description Units
_ddFTACQS Frame trigger acquisition status None
-ddFTTRS Frame trigger time record status
_ddFTUW Frame trigger unique word
-ddFTSE Frame trigger sync errors
-ddFTSBLOC Frame trigger sync bit location
_ddSTAT Measurement status result
-ddTRS Measurement time record status
-ddAUW Measurement actual (unique word) number
-ddSM Measurement sync match
-ddSWE Measurement sync word errors
-ddBCE Measurement pass 1 and 2 bit compare errors
-ddIQNF Measurement 1Q null flag
-ddIQNC Measurement 1Q null count
-ddLOMAGPTS Measurement low magnitude points

Related Commands: _-MODACC, -IQGRAPH, and -DATABITS.

See Also

“To display the digital demodulator status’ in Chapter 6, “Programming Examples,” and
Chapter 4, “Error Messages and Troubleshooting.”
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-ddTRIG Digital Demod Trigger Mode

-ddTRIG
Digital Demod Trigger Mode

Syntax

frame
triggel

-ddTRIG

external

trigger
7\
SCO——4

xddtrig

Allows you to specify the trigger mode for digitad demodulator based measurements.
The -ddTRIG command isequivaentto DD TRI G FRAME , DD TRIG FREE RUN , and

DD TRIG EXTERNAL.

If -ddTRIG is set to 1, digita 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 externa 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

Query Example
QUTPUT718;" _ddTRIG?;"
The query response will be the current value of _ddTRIG.
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_ddUNIQWD
Digital Demod Unique Word

Syntax

o up and down

—ddUN | QWD

o7 oup—link —~

pj438b

Allows you to specify which unique word to search for. The -ddUNIQWD command is
equivalent to UNI§ WRD UP DOWN . If -ddUNIQWD is set to 0, the best unique word match will
be found using both uplink and downlink unique words. If -ddUNIQWD is set to 1, the uplink
unique word will be used. If _.ddUNIQWD is set to 2, the downlink unique word will be used.
The default value of _ddUNIQWD is 1.

Example
QUTPUT 718;"MOV _ddUNIQWD,1;"  Select uplink unique word.
Related Commands: -MODACC, -IQGRAPH, _DATABITS.

Query Example
QUTPUT718;" _ddUNIQWD?;"
The query response will be the current value of -ddUNIQWD.

Note You cannot have both uplink and downlink words present in the input signal
when _ddUNIQWD is set to O.
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-ddWSYNC Digital Demod Word Sync Mode

-ddWSYNC
Digital Demod Word Sync Mode

Syntax

_ddWSYNC

xddwsync

Allows you to specify sync (unique) word searching for frame trigger digital demodulator based
measurements. The -ddWSYNC command is equivalent to WRD SYNC ON OFF .

If -ddWSYNC is set to 1, digitad 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 externa trigger),
-ddWSYNC will be set to O.

Note It is recommended that the values set by -ddTRIG for .ddWSYNC be used for
typical measurements.

Example
QUTPUT 718;"MOV _ddWSYNC,0;"  Turn off word sync.
Related Commands: -MODACC, _IQGRAPH, -DATABITS, and _ddTRIG.

Query Example
QUTPUT718;" _ddWSYNC?;"
The query response will be the current value of _ddWSYNC.
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-DEFAULT
Default Configuration

Syntax

(oA O

xdefaoult

Replaces the values and selections for the configuration functions to their default values. The
-DEFAULT command is equivalent to DEFAULT CONFIG .

Example
OQUTPUT718;" _DEFAULT;"

The default values are as follows:

-CC is set to O (burst mode).

-CFX is set to 300 MHz.

_CHDEF is set 0.

_CH is set to channel number 1.

-COPMKK issetto 1 (MULT).

-COPMT is set to O (carrier off power zero span)

-ddEVMCORR is set to O (EVM correction off).
-ddFRQSRCH  is set to 0.

-ddSDF is set to 3.13.

-ddTRIG is set to 1 (frame trigger).
-ddUNIQWD  is set to 1 (uplink unique word).
-ddWSYNC is set to 1 (word sync on).

_DPF is set to O (pass/fail display is set to off).

_EXTATN is set to 10 dB if -TXPWR set to 0, or 30 dB otherwise.
_FDEF is set to 1894.85 MHz.

-FTACQ is set to 1 (frame trigger acquisition on).

-MEASM isset to 0.

-PFX is set to -37 dBm.

-PRX is set to -37 dBm.

-PBRXU is set to 4 dB.

_PBRXL is set to — 14 dB.

_PTM is set to O ps.

_SPURM isset to 1 (TX).

_SRQ is set to O.

_TRIGD is set to O us.

_TRIGM is set 0 (video triggering).

.TRIGP is set to 1 (positive edge triggering).

-TRIGSRC is set to 1 (Options 151 and 160 installed), or O otherwise.
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_DID DLP Identification

-DID
DLP Identification

Syntax

_DID )—»(0)—»@—»

Allows you to query the downloadable program (DLP) personality model number and revision.

Query Example
OUTPUT 718; “-DID?, "
The query response will be of the form

857260.00001
g‘f_/\w_/

MODEL REVISION
NUMBER

pj417¢

The lagt digit in the model number sequence and the first digit in the revision sequence
represent a letter where 0= A, 1 = B, and so forth.

The above example corresponds to HP 85726A Rev. A.00.01
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-DPF
Display Pass/Fail Message

Syntax

xdpf

Allows you to specify if a pass/fail message is displayed after a measurement. The _DPF
command is equivalent to PASSFAIL ON OFF .

If _DPF is set to 0, no message are displayed. If _DPF is set to 1, then a pass/fail message is
displayed. The default value for -DPF is O.
Example

OQUTPUT 718;"MOV _DPF,1;"  Pass/fail messages will be displayed.
Related Commands: -DEFAULT sets _DPF to O.

Query Example
QUTPUT 718;" __DPF?;"
The query response will be the current value of _DPF,
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_EXTATN External Attenuation

-EXTATN
External Attenuation

Syntax

external
attenuation

/T
Comamn @ e 0

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 command is equivaent to

EXT ATTEN .

_EXTATN accepts a real number from 0 to 90. The measurement unit is dB. The default value
for -EXTATN is 10 if _TXPWR is O, otherwise the value is 30.

Example
QUTPUT 718;"MOV _EXTATN,13;" Sets the external attenuation to 13 dB
Related Commands: -DEFAULT sets -EXTATN to 10 if _-TXPWR is 0, otherwise the vaue is 30.

Query Example
QUTPUT718;" _EXTATN?;"
The query response will be at the current setting for the external attenuation.
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_FDEF
Define Frequency

Syntax

def ined
frequency
\

e DO e 0O

xfdef

Allows you to specify the frequency that corresponds to the channel number as defined in
_CHDEF. The _FDEF command is equivalent to DEFINE FREQ .

The measurement unit for _FDEF is Hz.

Example

OUTPUT718;"MOV _FDEF,1895.15E6;"  Set defining frequency to 1895.15 MHz.
Related Commands: _CHSP (Table 5-2), -DEFAULT sets _FDEF to 1894.85 MHz.

Query Example
QUTPUT 718;"_FDEF?;"
The query response will be the current value of the defining frequency.
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-FTACQ Frame Trigger Acquisition

_FTACQ
Frame Trigger Acquisition

Syntax

FT acqoff

_FTACQ

xftacq

Allows you to specify frame trigger acquisition prior to power versus time, carrier-off power,
and spurious measurements. The _FTACQ command is equivaent to FT ACQ ON OFF .

If _-FTACQ is set to 1, power versus time, carrier off power, and spurious measurements will
include a digital demodulator frame trigger acquisition prior to the measurement. If _FTACQ
is set to O, these measurements will not include a frame trigger acquisition prior to the
measurement. The default value of _FTACQ is O; however, note that setting _TRIGSRC to 1 will
automatically set _FTACQ to 1. Setting _TRIGSRC to 0 will set _FTACQ to O.

Example
OUTPUT 718;"MOV _FTACQ,1;"  Turn frame trigger acquisition on.
Related Commands: -TRIGSRC.

Query Example
QUTPUT718;"_FTACQ?;"
The query response will be the current value of _FTACQ.
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_IQGRAPH
I-Q Pattern, Eight-Point Constellation, or EVM versus Symbol

Syntax

Crasmrrr )0

xiqgraph

Demodulates a single burst of the transmitter and plots 1-Q pattern, eight-point constellation,
or EVM versus symbol. If the value of -ddCONSTLN is 0, an I-Q pattern will be plotted.

If the value of _.ddCONSTLN is 1, an eight-point constellation will be plotted. If the value
of _ddCONSTLN is 2, an EVM versus symbol graph will be plotted. The _.ddCONSTLN and

-IQGRAPH commands are equivalent to I-Q PATTERN, 8 PO NT CONSTLN, or EVM vs SYM .

Example
QUTPUT 718;"MOV _ddCONSTLN,O0"  Set for I-Q pattern.
QUTPUT718;"_IQGRAPH;" Performs 1-Q pattern measurement.

Executing -IQGRAPH does the following:
1. Performs the [-Q pattern (or eight-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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_IQGRAPH |-Q Pattern, Eight-Point Constellation, or EVM versus Symbol

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 option.

8 Digital demodulator firmware revision date too old.

9 Carrier frequency error too high.

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.

24 CF auto set failed.

26 Results may not be accurate: EVM exceeds system limit.*

30 Measurement failed, unspecified failure.

* Measurement data present, all others abort the measurement and do not store measurement data.

Programming Commands 5-65



_IQGRAPH I-Q Pattern, Eight-Point Constellation, or EVM versus Symbol

Measurement Results: If -ddCONSTLN is 0 or 1, the results of the _-IQGRAPH command are

stored in two 816 element arrays (-IQX and _IQY). If _.ddCONSTLN is 2, the results are stored
in a single 401-element array (-TREVYS).

Measurement Results

Array Name Description Units
_1QX The _IQX array elements contain the X-coordinates of the I-Q pattern |*
or eight-point constellation.
QY The _1QY array elements contain the Y-coordinates of the 1-Q pattern |*
or eight-point constellation.
-TREVS The _TREVS array elements contain the result of EVM for each e
symbol.

* 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.

**The value in this array are in spectrum analyzer “screen display” units. The value 1000 in “screen display” units
is equivalent to an EVM of 10.00%. To read the EVM from this trace, use the following equation: Array Index = 3 x
symbol number + 30. For example, to read the EVM of the first symbol, read _TREVS[33].

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 eight-point constellation” in Chapter 6,
“Programming Examples.”
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_MBM Monitor Band Measurement

-MBM
Monitor Band Measurement

Syntax

Performs the monitor band measurement.

Example
QUTPUT 718;" _MBS;" Sets up the monitor band measurement.
OUTPUT 718;"RB 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
QUTPUT 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 MONI TOR BAND .

See the description for _MBND for information about the measurement state and measurement
results from a monitor band measurement.
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_MBND
Monitor Band

Syntax

-MBND

xmbnd

Displays either the transmit frequency band. Depending on the setting of _MTX, _MBND is
equivalent to MONITOR BAND .

Example

OUTPUT718;" _MBND;" Displays band

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.
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_MBS Monitor Band Setup

-MBS
Monitor Band Setup

Syntax

xmb s

Performs the setup for the monitor band measurement.

Example
OUTPUT 718;" _MBS;" Sets up the monitor band measurement.
QUTPUT 748 "RR 10KHZ:"  Changes the resolution bandwidth to 10 kHz.
QUTPUT 718;" _MBM;" Performs the monitor band measurement.

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 MONITOR BAND .
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_MCH
Monitor Channel

Syntax

Displays the spectrum for the channel that is specified by _.CH. The _-MCH command is
equivalent to MONITOR CHAN .

Example
OUTPUTT718;"_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 channd.

Related Commands: Use _CH to select the channel to be monitored.
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-MCM Monitor Channel Measurement

-MCM
Monitor Channel Measurement

Syntax

Performs the monitor channel measurement,

Example
QUTPUT 718;" _MCS;" Sets up the monitor channel measurement.
OUTPUT 718;"RB 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
QUTPUT 718;"_MCM;" Performs the monitor channel measurement.

Before using _-MCM, you need to use the _MCS command to perform the setup for 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 .MCS and _-MCM commands is equivalent to MONITOR CHAN .

See the description for _MCH for information about the measurement state and measurement
results from a monitor channel measurement.
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_MCS
Monitor Channel Setup

Syntax

Performs the setup for the monitor channel measurement.

Example
QUTPUT 718;"_MCS;" Sets up the monitor channel measurement.
OUTPUT 718;"RB 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
QUTPUT 718;" _MCM;" Performs the monitor channel measurement.

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 MGNITOR CHAN .
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-MEASM Measurement Mode

-MEASM

Measurement Mode

Syntax

pj439b

Allows you to specify the measurement mode. If _-MEASM is set to O, the measurement mode
is set to standard. If _-MEASM is set to 1, the measurement mode is set to fast. The display of
measurement results and auto reference level setting are not performed in fast measurement
mode. The default value for _-MEASM is O.

The carrier power measurement should be made first using the standard mode. This will check
for the presence of a carrier signa and will set the analyzer reference level to the optimum
value for making measurements at the measured power level. Then, fast mode may be selected
for making other measurements on the same carrier a the same power level.

The measurement commands that provide fast mode capability are: _CPWR, _COPWR, _OBW,
-ACP, _PBURST, _PRISE, _PFALL, _SPURSET, _SPURZ, and -SPUR.

Example

QUTPUT 718;"_MEASM 0;"
QUTPUT 718; " _CPWR;"
OUTPUT 718;" _MEASM 1;"
QUTPUT 718;" _COPWR; "

Query Example
OUTPUT718; " _MEASM?;"

Set the measurement mode to standard.
Make the measurement.

Set the measurement mode to fast.
Make the measurement.

The query response will be the current value of _MEASM.
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~-MODACC
Modulation Accuracy

Syntax

Covce 0O

xmodacc

Demodulates a single burst of the transmitter and displays the modulation accuracy results.
The -MODACC command is equivalent to MODULATN ACCLJRACY .

Example

OUTPUT718;"_MODACC;"  Performs modulation accuracy measurement.
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 externa controller to
indicate when the measurement is finished.
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-MODACC Modulation Accuracy

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 option.

8 Digital demodulator firmware revision date too old.

9 Carrier frequency error too high.

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.

24 CF auto set failed.

26 Results may not be accurate: EVM exceeds system limit. *

30 Measurement failed, unspecified failure.

' Measurement data present, 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 Descrintion Units

_NUMF Indicates if the modulation accuracy results were within the None

measurement limits. The measurement limits are determined by

-EVMRMSXO, _MERRX, _PERRX, -EVMPKX, _IQOFSX, -CFERRXB,

and _.CFERRXM. See Table 10-2 for more information about

measurement limits.

. If _ZNUMF is 0, the numeric results were within the limits.

m If _ZNUMF is 2, a numeric result was greater than the upper
measurement limit.

-EVMRMS A variable that contains the RMS error vector magnitude. Percent
_MERR A variable that contains the RMS magnitude error. Percent
_PERR A variable that contains the RMS phase error. Degrees
_EVMPK A variable that contains the peak error vector magnitude. Percent
_IQOFS A variable that contains the 1-Q origin offset. dB
-CFERR * A variable that contains the carrier frequency error.

* Valid only if -ddPARTIAL is O (off.
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-MODACC Modulation Accuracy

Limit and Parameter Variables: _-MODACC uses _.EVMRMSXO, _-MERRX, _PERRX, -EVMPKX,
-IQOFSX, -CFERRXB, and _CFERRXM. See Table 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 Description Units
-EVMSD A variable that contains the RMS error vector magnitude standard deviation. Percent
-EVMMAX A variable that contains the RMS error vector magnitude 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 magnitude error maximum value. Percent
-MERRMIN 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
_EVMFUL RMS EVM uncertainty upper limit (0° to 55° C). Percent
_EVMFLL RMS EVM uncertainty lower limit (0° to 55° C). Percent

Related Commands: -ddPARTIAL, -ddTENB, -ddAVG, -ddNAVG, _ddEVMCORR.

See Also

“To measure the modulation accuracy, ” and “To measure the modulation accuracy using
averaging” in Chapter 6, “Programming Examples. ”
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-NP Number of Points per Sweep

-NP
Number of Points per Sweep

Syntax

/= points —

O T 0

-NP

Allows you to specify the number of points per sweep used in the adjacent channel power
( ACP STD ) and the channel power measurement. The -NP command is equivaent to

PO NTS/ SVEEP.
NP can accept an integer from 120 to 401. The default value for _NP is 401.

Example

QUTPUT 718; "MV _NP,200;"  Uses 200 points from every sweep to calculate the adjacent
channel power:

Related Commands: -NP is used by _ACP and -ACPM.

Query Example
QUTPUT 718;"_NP?;"

The query response will be the current vaue of . NP.
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_OBW
Occupied Bandwidth

Syntax

Performs the occupied bandwidth measurement. The _OBW command is equivaent to
OCCUPI ED BANDWDTH.

Example
QUTPUT 718 ;" _0OBW;"

OBW measures the bandwidth that contains 99 percent of the total carrier power. (The percent
can be changed with the variable _OBPCT.) _.OBW aso 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 _OBW 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

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.)

Measurement Results: The results of the OBW command are stored in the variables and trace
in the following table.
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_OBW Occupied Bandwidth

Measurement Results

TRA

This error is equal to the following: -OBFE = (_OBULF + _OBLLF)/2

TRA is trace A. Trace A contains the swept RF spectrum that was used to
measure occupied bandwidth.

Variable Description Units
or Trace
_NUMF Indicates if the occupied bandwidth was within the measurement limits. None
The measurement limits are determined by _OBBWX and _OBFEX. See
Table 5-2 for more information about measurement limits.
m |[f _ZNUMF is 0, the numeric results were within the limits.
. If _NUMF is 2, a numeric result was greater than the upper measurement
limit.
_OBBW A variable that contains the occupied bandwidth measured by _OBW. HZ
_OBLLF 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.
_OBULF 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.
.OBFE A variable that contains the occupied bandwidth transmit frequency error. Hz

Determined by the
trace data format
(TDF) command.

Limit and Parameter Variables: _OBW uses _OBNS, _OBPCT, _.OBBWX, and _OBFEX. See
Table 5-2 for more information.

Alternate Commands: If you want to change the spectrum analyzer settings before making a
occupied bandwidth measurement, use .OBWS and _OBWM instead of the _~OBW command.
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-OBWM
Occupied Bandwidth Measurement

Syntax

Performs the occupied bandwidth measurement.

Example
QUTPUT 718;" _0OBWS;" Sets up the occupied bandwidth measurement.
OUTPUT 718;"RB 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
OQUTPUT 718;" _OBWM;" Performs the occupied bandwidth measurement.

Before using -OBWM, you need to use the _-OBWS command to perform the setup for the
occupied bandwidth measurement. The _OBWS and _OBWM commands are useful if you want
to change the spectrum analyzer settings before making an occupied bandwidth measurement.
The combination of the _.OBWS and _-OBWS commands is equivalent to the _OBW command

and OCCUPIED BANDWDTH .

See the description for _OBW for information about the measurement state and measurement
results from an occupied bandwidth measurement.

5-80 Programming Commands



_OBWS Occupied Bandwidth Setup

-OBWS
Occupied Bandwidth Setup

Syntax

xobws

Performs the setup for the occupied bandwidth measurement.

Example
OUTPUT 718; " _0OBWS; " Sets up the occupied bandwidth measurement.
OUTPUT 718:"RB 10KHZ;"  Changes the resolution bandwidth to 10 kHz.
OUTPUT 718; " _OBWM;" Performs the occupied bandwidth measurement.

The _OBWS and _OBWM commands can be used if you want to change the spectrum anayzer
settings before making a occupied bandwidth measurement. The combination of the _OBWS

and .OBWM commands is equivaent to the _OBW command and OCCUPIED BAMDWDTH .
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-PBRXL
Power versus Time Burst Lower Limit

Syntax

~PBRXL

xpbrx|

Allows you to change the relative (dB) value for the difference between the burst lower (inner)
limit and the mean power in the “on” part of the burst. The _PBRXL command is equivalent

to LOWER LIMIT. You can enter a value from 0O to -30 dB. The default value for _PBRXL is
-14 dB.

Example
QUTPUT 718;"MOV _PBRXL,-12 dB;" Sets the burst lower limit to - 12 dB

Query Example
OUTPUT 718;" _PBRXL?;"

The query response will be the current setting for the burst lower limit.
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-PBRXU Power versus Time Burst Upper Limit

-PBRXU
Power versus Time Burst Upper Limit

Syntax

—— 98 —

ot D~ e F—0O

xpbrxu

Allows you to change the relative (dB) value for the difference between the burst upper (outer)
limit and the mean power in the “on” part of the burst. The _PBRXL command is equivaent to

UPPER LIMIT . You can enter a value from 10 to O dB. The default value for -PBRXU is 4 dB.

Example
OUTPUT 718;"MOV _PBRXU,5;" Sets the burst upper limit to 5 dB

Query Example
OUTPUT 718; " _PBRXU?;"
The query response will be the current setting for the burst upper limit.
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_PBURST
Power versus Time Burst

Syntax

EZISHTO

xpburst

Performs the power versus time burst measurement. The _PBURST command is equivalent to
P vs T BURST.

Example
OUTPUT718; " _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.

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.

The carrier was not a burst carrier. (If -CC is set to burst, the carrier must be a burst carrier.)

[ BN

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 option (151).

7 Digital demodulator firmware not correct option.

8 Digital demodulator firmware revision date too old.

10 Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting.”)

Measurement Results: The results of the _.PBURST command are stored in the variables and
traces shown in the following table.
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_PBURST Power versus Time Burst

Measurement Results

Variable Description Units
or Trace
_NUMF Indicates if the burst width was within the measurement limits. The None

measurement limits are determined by -PBSXU and _PBXL. See Table 5-2 for

more information about measurement limits.

m |If _NUMF is 0, the numeric result was within the limits.

= If _NUMF is 1, the numeric result was less than the lower limit

m If _ZNUMF is 2, the numeric result was greater than the upper limit (_LPBXU or
_PBSXU).

LIMIFAIL [A spectrum analyzer command that contains the pass or fail results of the burst] None

waveform compared to the upper and lower limit lines.

= If LIMIFAIL is equal to 0, the waveform was within the limit line boundaries.

= If LIMIFAIL is equal to 1, the waveform failed the lower limit line boundary.

= If LIMIFAIL is equal to 2, the waveform failed the upper limit line boundary.

= If LIMIFAIL is equal to 3, the waveform failed the both the upper and lower
limit line boundaries.

-PBT A variable that contains the measured width of the burst at — 14 dB (or the us

value of _PBMP) from the mean carrier power.

-PTMT A variable that contains the time between the external trigger and the marker. |us
TRA TRA is trace A. Trace A contains the waveform of the average of the power Determined by the trace
versus time. 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.

Limit and Parameter Variables: _PBURST uses _PBXL, _PBXU, and _PBMP. See Table 5-2 for
more information.

Related Commands: _TN determines which dot is measured. _AVG should be set prior to
executing _PBURST.
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-PFALL

Power versus Time Falling Edge

Syntax

_PFALL performs the power versus time faling edge measurement. The _PFALL command is

-PFALL

equivalent to P vs T FALLING.

Example

OUTPUT718;" _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.

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
7
8

10

Digital demodulator hardware not present or not correct option (151).
Digital demodulator firmware not correct option.
Digital demodulator firmware revision date too old.

Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting.”)

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 Falling Edge

Measurement Results

Variable Description Units
or Trace
NUMF Indicates if the release time was within the measurement limits. The None

measurement limits are determined by .PRMPU and -PRMPL. See Table 5-2 for
more information about measurement limits.

If _.NUMF is 0, the numeric result was within the limits.

If _ZNUMF is 1, the numeric result was less than the lower limit (-PRMPL).

If _NUMF is 2, the numeric result was greater than the upper limit (-PRMPH).

JUMIFAIL | A spectrum analyzer command that contains the pass or fail results of the burstl None
waveform compared to the upper and lower limit lines.

= [f LIMIFAIL is equal to O, the waveform was within the limit line boundaries.

= If LIMIFAIL is equal to 1, the waveform failed the lower limit line boundary.

= |f LIMIFAIL Is equal to 2, the waveform failed the upper limit line boundary.

= 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 O us

for _PRET indicates an error has occurred.

PTMT A variable that contains the time between the external trigger and the marker. |us

RA TRA is trace A. Trace A contains the waveform of the average of the power Determined by the trace

versus time. data format (TDF)
command*

RB TRB is trace B. Trace B contains the waveform of the maximum peaks. Determined by the trace
data format (TDF)
command*

[RC 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 O 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 _PRXU, _PRXL, PRMPU, and _.PRMPL. See
Table 5-2 for more information.

Related Commands: _TN determines the dot burst that is measured. ~AVG should be set prior
the executing _PFALL.
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_PFRAME
Power versus Time Frame

Syntax

e D>

xpframe

-PFRAME performs the power versus time frame measurement. The _.PFRAME command is
equivalenttoPvse T FRAME.

Example
QUTPUTT718;" _PFRAME;"
Executing _PFRAME does the following:
1. Perfforms 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 externa 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 -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 option (151).

7 Digital demodulator firmware not correct option.

8 Digital demodulator firmware revision date too old.

10 Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting. ")

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 Results

Variable Description Units
or Trace

-PTMT A variable that contains the time between the external trigger and the marker. |us

TRA TRA is trace A. Trace A contains the waveform of the average of the power Determined by the trace

versus time. 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 O 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.
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_PFX
Power versus Time Falling Edge Limit

Syntax

xpfx

Allows you to change the absolute (dBm) value for the faling edge upper limit. The -PFX

command is equivalent to POST LIMIT. You can enter a value from -80 to 0 dBm. The default
value for -PFX is -37 dBm.

Example
OUTPUT 718;"MOV _PFX,-34.6;" Sets the falling edge upper limit to -34.6 dBm.

Query Example
OUTPUT 718; " _PFX7;"
The query response will be the current setting for the falling edge upper limit.
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_PNS Power versus Time Number of Sweeps

-PNS
Power versus Time Number of Sweeps

Syntax

number of
/- sweeps =N

xpns

Allows you to change the number of sweeps that are used in calculating the results for a power
versus time measurement. The _PNS command is equivaent to NUMBER SWEEPS .

You can enter an integer from 1 to 99,999 into _PNS. The default value for _PNS is 5.

Example

OUTPUT 718;"MOV _PNS,10;" Sets the number of sweeps for the power versus time
measurements to 10.

Related Commands: The function performed by _AVG does not apply if _PNS is equal to 1.

Query Example
QUTPUT 718;"_PNS?;"

The query response will be the current setting for the number of sweeps.

See Also
“To change the value of parameter variables’ in Chapter 6.
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_PRISE :
Power versus Time Rising Edge

Syntax

-PR | SE

xprise

_PRISE performs the power versus time rising edge measurement. The _PRISE command is
equivalent to P ve T RISING .

Example
QUTPUT 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 option (151).

7 Digital demodulator firmware not correct option.

8 Digital demodulator firmware revision date too old.

10 Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting.”)
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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 Results

/ariable Description Units
or

Trace

.NUMF | Indicates if the attack time was within the measurement limits. The None

measurement limits are determined by _PAMPU and _PAMPL. See

Table 5-2 for more information about measurement limits.

n If _NUMF is 0, the numeric result was within the limits.

m If _NUMF is 1, the numeric result was less than the lower limit
(-PAMPL).

n |f _NUMF is 2, the numeric result was greater than the upper limit
(-PAMPU).

JAMIFAILLA spectrum analyzer command that contains the pass or fail results of None

the burst waveform compared to the upper and lower limit lines.

= |f LIMIFAIL is equal to O, the waveform was within the limit line

boundaries.

= |f LIMIFAIL is equal to I, the waveform failed the lower limit line
boundary.

= If LIMIFAIL is equal to 2, the waveform failed the upper limit line
boundary.

= If LIMIFAIL is equal to 3, the waveform failed the both the upper and
lower limit line boundaries.

PATT | A variable that contains the measured attack time of the burst. A value |us
of O for _PATT indicates an error has occurred.

.PTMT | A variable that contains the time between the external trigger and the |us

marker.
‘RA TRA is trace A. Trace A contains the waveform of the average of the Determined by the trace data
power versus time. format (TDF) command*
‘RB TRB is trace B. Trace B contains the waveform of the maximum peaks. | Determined by the trace data
format (TDF) command*
‘RC 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: _PRISE uses _PAMPL, _PAMPU, _PAXL, and _PAXH. See
Table 5-2 for more information.
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_PRX
Power versus Time Rising Edge Limit

Syntax

Allows you to change the absolute (dBm) vaue for the rising edge upper limit. The _PRX

command is equivaent to PRE LI M T . You can enter a value from -80 to O dBm. The default
vaue for _PRX is -37 dBm.

Example
QUTPUT 718;"MOV _PRX,-35.2;" Sets the rising edge upper limit to -35.2 dBm.

Query Example
QUTPUT 718;" _PRX?;"

The query response will be the current setting for the rising edge upper limit.

5-94 Programming Commands



-PTM Power versus Time Margin

-PTM
Power versus Time Margin

Syntax

xptm

Allows you to adjust the 13 ps time between the rising and falling edge boundaries. The value
in _PTM is added to both sides of the 13 us time as an offset. The -PTM command is equivaent

to Tl ME MARG N . You can enter a value from -7 to 26 us. The default value for -PTM is O ps.

Example
QUTPUT 718; "MV _PTM,3;" Sets the rising and falling edge ¢Zme margin to 3 us. (3 + 13
+ 3 =19 pus between risSiNg and falling edge boundaries).

Query Example
OQUTPUT 718;"_PTM?;"

The query response will be the current setting for the rising and faling edge time margin.
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_RNG
Amplitude Range for Power versus Time

Syntax

Selects the amplitude range that is displayed for a power versus time measurement; either
70 dB or 110 dB. The _RNG command is equivalent to RANGE dB 70 110 .

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 0.

Example
OUTPUT 718;"MOV _RNG,1;"  Sets the amplitude range to 110 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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_RPT Repeat

-RPT
Repeat

Syntax

xrpt

Repeats a power measurement, adjacent channel power measurement, power versus time
measurement, or spurious measurement. The _RPT command is equivalent to REPEAT MEAS .

Example
OUTPUT718; " _RPT;"

Related Commands: _RPT will repeat the following measurements: _.CPWR, _COPWR, -OBW,
-ACP, -CHPWR, _PFRAME, _PBURST, _PRISE, _PFALL, -SPUR, -MODACC, -IQGRAPH,
-DATABITS.

See Also
“To use the repeat command” in Chapter 6.
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-SEM
Spurious Emission Power Measurement

Syntax

xsem

Performs the spurious emission power measurement.

Example
OUTPUT 718; " _SES;" Sets up the spurious emission power measurement.
OUTPUT 718;"VB 300KHZ ;"  Changes the resolution bandwidth to 300 kHz.
OUTPUT 718; " _SEM; " Performs the spurious emission power measurement.

Before using -SEM, you need to use the -SES command to perform the setup for the spurious

emission power measurement. The -SES and -SEM commands are useful if you want to change

the spectrum analyzer settings before making a spurious emission power measurement. The
combination of the -SES and -SEM commands is equivalent to the -SPUR command.

See the description for -SPUR for information about the measurement state and measurement
results from a spurious emission power measurement.
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-SES Spurious Emission Power Setup

-SES
Spurious Emission Power Setup

Syntax

Performs the setup for the spurious emission power measurement.

Example
OUTPUT 718; " _SES;" Sets up the spurious emission power measurement.
OUTPUT 7 18 ; "VB 300KHZ ;" Changes the resolution bandwidth to 300 kHz.
OUTPUT 718; " _SEM;" Performs the spurious emission power measurement.

The -SES and -SEM commands can be used if you want to change the spectrum analyzer
settings before making a spurious emission power measurement. The combination of the _SES
and -SEM commands is equivaent to the -SPUR command.
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SPUR
Spurious Emission Power Measurement

Syntax

-SPUR

xspur

Measures the spurious emission power at the current spectrum anayzer center frequency.
If in-band spurious measurement, measure only one dot at the same dlot with carier. If

out-of-band measurement, measure all dots and find maximum dlot of the full burst. See
Table 5-6, below.

Example

OUTPUT 718; “-SPUR; " Performs spurious mission power measurement.
Executing SPUR does the following:
1. Peforms the spurious emission 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 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 option (151)

7 Digital demodulator firmware not correct option.

8 Digital demodulator firmware revision date too old.

10 Frame trigger acquisition failed. (See Chapter 4, “Error Messages and Troubleshooting.)
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-SPUR Spurious Emission Power Measurement

Table 5-6. Setting for the _SPUR Measurement

_SPURMT Setting Result
1 -SPUR performs the spurious emission power measurement for out-of-band measurement.
2 -SPUR performs the spurious emission power measurement for in-band measurement.

Measurement Results: The results of the spurious emission power measurement are placed in
the variables and trace shown in the following table.

Measurement Results

/ariable Description Units
or

Trace

.NUMF [ Indicates if the spurious emission power was within the measurement None

limits. The measurement limits are determined by _SEXA, and _SEXB.

See Table 5-2 for more information about measurement limits.

m If _NUMF is 0, the numeric results were within the limits.
n If _.NUMF is 2, a numeric result was greater than the upper
measurement limit.

SEA A variable that contains the mean spurious emission power. iBm

.SEAC | A variable that contains the ratio of the mean spurious emission power | 1B
to the mean power measured in the last antenna power measurement

‘RA TRA is trace A. Trace A contains the power waveform that was used to | Jetermined by the trace data
test for spurious emission power. ‘ormat (TDF) command.

Limit and Parameter Variables: SPUR uses _SEXA, _SEXB, -SSIVB, and _SENS. See
Table 5-2 for more information.

Alternate Commands: The _SES and _SEM commands can be used instead of SPUR if you
want to change the spectrum anayzer setting before making a spurious emission power
measurement.
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_SPURH
Spurious Harmonics Measurement

Syntax

D6

xspurh

Performs in-band spurious measurement first, and measures out-of-band spurious at x1/2, X2,
and x3 of carrier frequency. The _SPURH command is equivalent to SPURIOUS HARMONIC .

Example
OUTPUT 718; " _SPURH; "

See the description for the _SPUR for information about measurement state and measurement
results.
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_SPURM Spurious Emission Measurement Mode

_SPURM
Spurious Emission Measurement Mode
Syntax
Rx (free
orun) o~

~SPURM

2D
V4

xspurm

Selects the trigger source for spurious emission measurement. The SPURM command is
equivalent to SPUR TX RX .

_SPURM dlows you to make measurements of conducted spurious components, refer to RCR
STD-28 3.4.3.7 and 7.2.5.

If _SPURM is set to O, the trigger mode is set to free run mode. If SPURM is set to 1, the
trigger mode is set to external trigger mode. The default value for SPURM is 1.

Note If you set SPURM to 0, _SENS will be ignored, and the measurement will be
made using a single sweep.

Example
QUTPUT 718;"MOV _SPURM,0;"  Sets trigger mode to free run.
QUTPUT718;"_SPURSET;" Performs the spurtous emission set up.
QUTPUT718; " _SPURZ;" Performs the spurious emission measurement.

You should set _SPURM prior to executing -SPURSET, _SPURZ, SPUR, _SEM

Query Example
QUTPUT718;" _SPURM?;"
The query response will be the current value of SPURM.
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_SPURMT
Spurious Emission Power Measurement Type

Syntax

-SPURMT

xspurmt

Allows you to specify how the spurious emission power measurement is performed.
See Table 5-6. The default for _.SPURMT is 1.

Example
OUTPUT 718;"MOV _SPURMT,1;"  Specifies out-of-band spurious emission measurement.
OQUTPUT 718 ;" _SPURSET; " Sets up spurious mission measurement.
OQUTPUT718;" _SPURZ;" Performs spurious search measurement.

Related Commands: _SPURMT is used by _SPURSET, _SPURZ, SPUR, and _SEM.

Query Example
OQUTPUT 718 ;" _SPURMT?;"
The query response will be the current value of _SPURMT.
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_SPURSET Spurious Emission Search Setup

_SPURSET
Spurious Emission Search Setup

Syntax

ETEDT6

xspurset

Sets up the spectrum analyzer for the spurious emission search measurement. The _SPURMT
and _SPURSET commands are equivalent to SPURIOUS IN BAND , SPURI QUS QUT BAND .

Example

QUTPUT 718;"MOV _SPURMT,1;"  Set spurious measurement type to out of band.
QUTPUT 718 ;" _SPURSET;"
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_SPURZ
Spurious Emission Search Measurement

Syntax

-SPURZ

xspurz

Using current span and marker peak search, the spectrum analyzer spans down and then
performs the spurious emission power measurement. The _SPURZ command is equivaent to
MEASURE SPUR .

Example
QUTPUT718;"_SPURZ;"

See the description for _SPUR for information about measurement state and measurement
results.
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-SRQ SRQ Measurement Done Indication

_SRQ
SRQ Measurement Done Indication

Syntax

disabled
____\

xsrq

Description

This command selects the mode for the synchronized completion of a PHS measurement.
SRQ means “HP-IB/IEEE 488 service request. ” If -SRQ is set to 1, al PHS measurements will
generate an SRQ to tell an external controller that the measurement command is complete. If
_SRQ is set to 0, all measurements return a measurement state vaue in the spectrum anayzer
output buffer to tell an externa controller that the command is complete.

If _SRQ is set to 1, the measurement state must be returned by querying the value of _DF. The
SRQ measurement done indication is valid only with an HP-IB interface (Option 021 or 041). At
the completion of a measurement command with _SRQ enabled, bits 6 and 4 of the status byte
are set. The decima vaue of the status byte is then 80. 80,0 = 6410 (binary bit location 6) +
1610 (binary bit location 4).

Softkey Equivalent: none
Example: -SRQ 1;

Valid Values: 0
1

SRQ measurement done indication disabled
SRQ measurement done indication enabled

Units: none
Default Value: 0
Preset State: last value

Note If _SRQ is enabled, subsequent front panel operation of the personality will
generate service request (SRQ) messages on the spectrum analyzer screen.
These messages can only be disabled by disabling _SRQ.
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SSST
Spurious Emission Search Sweep Time for Out-of-band
Measurement

Syntax

sweep time

number

xssst

Specify the sweep time for spurious emission search. The _SSST command is equivaent to
SEARCH TIME in SPURIOUS OUT BAND .

Recommended sweep value is 0.5, for 100 MHz span. If you specify a spurious zoom time less
than 0.5 s, you might miss the spurious emission. The default is 2 s.

Example
OUTPUT 718; "_SSST 0.5; "  Set spurious search sweep time.
OUTPUT718;" SPURMT 1;"  Set the out-of-band spurious measurement mode.
OUTPUT718;" _SPURSET;" Performs the spurious emission set up.
OUTPUT 718; " _SPURZ;" Performs the spurious emission measurement.

You should set _SSST prior to executing -SPURSET, _SPURZ.

Query Example
OUTPUT 718;" _SSST?;"
The query response will be the current value of _SSST.
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-SSSTI Spurious emission Search Sweep Time for In-band Measurement

_SSSTI
Spurious emission Search Sweep Time for In-band Measurement

Syntax

sweep time

-SSSTI

xsssti

Specify the sweep time for spurious emission search. The _SSSTI command is equivaent to
SEARCH TIME in SPURIOUS IN BAND .

The default value for -SSSTI is 2.

Example
OUTPUT 718;"_SSSTI 1;" Set spurious search sweep time.
OUTPUT 718;"_SPURMT 2;"  Set the in-band spurious measurement mode.
OUTPUT 718; " _SPURSET;" Performs the spurious emission set up.
OUTPUTT18;" _SPURZ;" Performs the spurious emission measurement.

You should set -SSSTI prior to executing _.SPURSET, _SPURZ.

Query Example
OUTPUT 718; " _SSSTI?;"
The query response will be the current value of _SSST.
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-TA
Trace Active

Syntax

-TA adlows you to view an active trace on the spectrum analyzer display after a measurement
has been completed. The -TA command is equivaent to TRACE ACTIVE .

Example
OUTPUT 718;"_TA;"
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_TBL Table or Trace

-TBL
Table or Trace

Syntax

s trace N

xtbl

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 VIEW TBL TACE .

If -TBL is set to a “0,” the trace result will be displayed. If -TBL is set to a “ 1, ” the numerica
results, in a tabular format, will be displayed. The default for -TBL is 1.
Example

OQUTPUT 718;"M0OV _TBL,0;" The trace result will be displayed.
Related Commands: ~ACP, _ACPM, and -ACPMT.

Query Example
QUTPUT 718;" _TBL?;"
The query response will be the current value of _TBL.
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_TC
Trace Compare

Syntax

_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 TRACE COMPARE.

Example
OUTPUT 718;"_TC;"
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-TN Timeslot Number

-TN
Timeslot Number

Syntax

/— timesiot 7‘

Allows you to enter the dot number for the burst that you want to measure. The -TN
command is equivalent to SLOT NUMBER.

_TN can accept an integer from 1 to 8. The default for _TN is 1.

Example
QUTPUT 718;"MOV _TN,2;" Sets the slot number to 2.

Query Example
QUTPUT 718;"-TN?;"

The query response will be the current slot number.
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-TOP
Display Top or Bottom

Syntax

/— bottom —

xtop

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 equivaent to
DISPLAY TOP BOT.

If -TOP is setto O, 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,0;"  Sets -TOP to display the bottom section Of 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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-TRIGD Trigger Delay

_TRIGD
Trigger Delay

Syntax

-TRIGD

xtrigd

Allows you to enter the delay time from the external trigger signa to the reference point of
the burst. The _TRIGD command is equivalent to TRIG DELAY.

You can enter an integer for trigger delay from -6,000 us to 6,000 us. The measurement unit
for _TRIGD is ps. If you do not enter a trigger delay, a default value of O us is used.

Example
QUTPUT 718;"MOV _TRIGD,40;"  Sets the trigger delay to 40 ps.
The reference point for the trigger delay is point O of the burst.

Related Commands: -DEFAULT sets _TRIGD to 0. Use _TRIGP to set the trigger polarity,
_TRIGM to set the trigger mode, and _TRIGF to set the trigger frame.

Query Example
QUTPUTT718;" _TRIGD?;"
The query response will be the current value of _TRIGD.
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_TRIGM
Trigger Mode for Power Measurements

Syntax

o, video ,

~-TRIGM

Selects the trigger source for antenna power, carrier off power, and power step measurements.
The _TRIGM command is equivalent to PWR TRIG EXT viD .

If _TRIGM is set to O, the trigger mode is set to video. If _TRIGM is set to 1, the trigger mode is
set to externa. The default value for _TRIGM is 0.

Example

OUTPUT718;"MOV _TRIGM,0;"  Sets the trigger mode to video.
You should set _TRIGM prior to executing _-CPWR, or _COPWR.
Related Commands: _TRIGD, _TRIGP, _-TRIGF, and -DEFAULT.

Query Example
QUTPUT718;" _TRIGM?;"
The query response will be the current value of _TRIGM.
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_TRIGP Trigger Polarity

_TRIGP
Trigger Polarity

Syntax

negative

xtrigp

Allows you to select the edge trigger polarity for the external transistor-transistor logic (TTL)
frame trigger signal. The _.TRIGP command is equivalentto TRI G PCL MEG PCS .

If _TRIGP is set to O, 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.

Note that _TRIGP will only have an effect if the externa trigger is connected to the GATE
INPUT connector.
Example

OUTPUT718;"MOV _TRIGP,0;"  Selects triggering on the negative edge of the external
trigger signal.

Related Commands: _TRIGM, _TRIGF, _TRIGD, and -DEFAULT.

Query Example
QUTPUT 718;" _TRIGP?;"
The query response will be the current value of _TRIGP.
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_TRIGSRC
Trigger Source

Syntax

Ve External ~

o~ Unigue Word ~

~-TRIGSRC

pj447b

Allows you to specify the source of trigger signal used for carrier-off power, power versus
time, and spurious emission measurements. The -TRIGSRC command is equivalent to

TRIG SRC UW EXT.

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 and 160 digital demodulator, you
should ensure that -TRIGSRC is set to 1. The default value of -TRIGSRC is 1 if Options 151 and
160 are present; O otherwise.

Setting -TRIGSRC to 1 will set _TRIGP to 1, _.TRIGD to 0, and _-FTACQ to 1. Setting _-TRIGSRC
to O will set _FTACQ to O.

Example
OUTPUTT718;"MOV _TRIGSRC,1;" Select UW trigger source.
Related Commands: _TRIGF, _TRIGP, -FTACQ, -DEFAULT.

Query Example
QUTPUT718;"_TRIGSRC?;"
The query response will be the current vaue of _TRIGSRC.

Note With -TRIGSRC set to 1 (Unique Word), the rear panel Frame Trigger Output
must be routed to the rear panel Externa Trigger Input. Connect FRAME
TRIGGER OUTPUT directly to EXT TRIG INPUT. If Option 105 (Time-gated
spectrum analysis) is installed, an aternate setup is to connect FRAME
TRIGGER OUTPUT to GATE TRIGGER INPUT, and connect GATE OUTPUT to
EXT TRIG INPUT.
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-TXPWR Transmitter Power Level

-TXPWR
Transmitter Power Level

Syntax

low
/- power ~

xtxpwr

Allows you to specify the PHS dation-under-test’s power output. The -TXPWR command is
equivaent to TXPWR H LOW

If -TXPWR is set to 0, the personality assumes the PHS unit under test has 10 mW output
power. If -TXPWR is set to 1, the persondity assumes the unit under test has 500 mW output
power.

Example
OUTPUT 718;"MOV _TXPWR,1;"  Sets _TXPWR for high power measurement.
Related Commands: -DEFAULT, _EXTATN.

Query Example
OUTPUT718;" _TXPWR?;"
The query response will be the current value of -TXPWR.

Programming Commands 5-119



Programming Examples

This chapter explains how the PHS measurement personality functions can be executed by
using programming commands. When you use programming commands to operate the PHS
measurements personality, you send instructions to the spectrum analyzer instead of pressing
the softkeys. The instructions (also caled programming commands) are sent to the spectrum
analyzer with a computer.

This chapter contains the following sections:

m  Accessing the PHS measurements personality for remote operation
m  Programming basics for PHS remote operation

m  Customizing the PHS personality

m  Programming examples for PHS 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 examples in this chapter are written in HP BASIC.
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Accessing the PHS Analyzer Mode for Remote Operation

To use the PHS programming commands, the PHS measurements persondity must be loaded
into spectrum analyzer memory, and the PHS anadyzer mode must be selected. This section
contains the following procedure:

m  Sdect the PHS anayzer mode remotely.

To select the PHS analyzer mode remotely

1. Prepare the spectrum analyzer for the DONE command by doing an instrument preset and
placing the spectrum anadyzer into a single sweep mode.

. Change to the PHS analyzer mode by setting the value of the MODE command to 10.

. Perform a take sweep. You must do a take sweep before executing the DONE command.
. Execute the DONE command.

. Wait until the DONE command returns a “ 1. ”

The spectrum analyzer must be using the PHS analyzer mode before you can send any PHS
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.

aa b~ W DN

Example

OQUTPUT718;"IP;SNGLS;" Does an instrument preset and places the
spectrum analyzer in the single sweep mode.

OUTPUT 718;"MODE 10;" Changes to the PHS mode.

QUTPUT 718;"TS;" Performs a take sweep.

QUTPUT 718;"DONE?;" DONE? returns a “1” when the MODE com-
mand and the take sweep command are completed.

ENTER 718; Done Waits until a “1” is returned.
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Programming Basics for PHS Remote Operation

This section contains information about how to use the PHS 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:

s Use the MOV command.

m Use the PHS setup and measurement commands.

m Use the repeat command.

m  Determine when a measurement is done.

s Use the execute title to enter commands.

s Use an externa keyboard to enter programming commands.

Note The PHS programming commands and variables begin with an underscore (),
and spectrum analyzer programming commands do not. For example, -CH is a
PHS programming command, and MOV is a spectrum anayzer programming
command.

This guide contains information about the PHS programming commands. See
the programming documentation for the spectrum analyzer for information
about the spectrum analyzer programming commands.
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To use the spectrum analyzer MOV command
m Use the MOV command to move a value into a PHS command that can accept a value.

You are encouraged to use the MOV command when you need to move a value into a PHS
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 alows
you to enter the channel number to be measured.

OUTPUT 718;"MOV _CH,4;" Changes the channel number to 4.

To use the PHS setup and measurement commands
1. Execute the measurement setup command.

2. Change the spectrum analyzer setting, as desired.

3. Execute the measurement “measure” command.

Most of the PHS 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 antenna
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 actualy 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
antenna 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

QUTPUT 718;"_CPS;" Sets up the spectrum analyzer settings for the antenna power
measurement. After _CPS is executed, the resolution band-
width is set to 100 kHz.

OUTPUT 718; "RB 300KHZ;"  Changes the resolution bandwidth to 300 kHz.

QUTPUT 718;"-CPM " Performs the antenna power measurement.
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To use the repeat command
m  Execute the _RPT command to repeat a measurement.

You can use the _RPT command if you want to repeat a power measurement, adjacent channel
power measurement, spurious emission, intermodulation spurious measurement, or power
versus time measurement. Some PHS measurements personality parameters such as channel
number and trace status can be changed prior to executing _RPT.

Example

QUTPUT 718;"MOV _CH,1;" Changes the channel number to channel 1.
_CH is the command for the channel number
QUTPUT 718;" _RPT;" Repeats the previous measurement.

To determine when a measurement is done

Two methods are available to determine when a measurement is done. The command _SRQ
controls which of the two is used.

Method 1, _SRQ disabled

If _SRQ is disabled (the default), the analyzer automatically returns the measurement state
vaue in the output buffer when the command is completed. This method is detailed below.

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 recelved. See the description
for the command in Chapter 5, “Programming Commands,” 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 5, “Programming Commands,” for more information about error
conditions and measurement state values.

You must check the measurement state to make sure 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 high to make the
measurement.)

Example
QUTPUT718;"_CHPWR;" Performs the channel power routine.
REPEAT Repeats the ENTER statement until a valid
number for the measurement state is found.
ENTER718;Meas_state Enters the values from the analyzer byffer.

UNTI L Meas_state>0 AND Meas_state<6 Ignores numbers that are not valid numbers
for the _CHPWR measurement state. For
_CHPWR, the only valid measurement state
values are 1, 3, 4, and 5.
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Method 2_SRQ enabled

If _SRQ is enabled, the analyzer generates an HPIB/IEEE488 service request (SRQ), and sets a
value in its status byte. Many different ways of using the SRQ and status byte exist. One way
(using HP BASIC) is shown below.

For other examples that use HP BASIC, see Chapter 16, “How an Instrument Summons Service”
in the HP 82302A, Using HP BASIC for Instrument Control, A Self-Study Course. For examples
using the Quickbasic or C programming languages, see the file “HP_RMBCNV.TXT, ” on the disk
included with the HP 82335B HP-IB Interface. HP VEE users can use the WAIT SPOLL direct
[/O transaction.

1. Enable SRQ measurement done indication. This need only be done once; al subsequent
measurements will be made with SRQ measurement done indication.

2. Execute the desired measurement command. When the measurement is finished, the
command will issue an SRQ and set the instrument status byte to the decimal value 80.

3. Use a REPEAT/UNTIL loop to enter values from the spectrum analyzer status byte into the
computer using the HP BASIC SPOLL command.

4. Note the status byte value. If the number is greater than zero, the measurement has
completed.

5. Test the status byte value. If the vaue is 80, the measurement has completed normally with
bits 6 and 4 set. 80,0 = 641, (binary bit location 6) + 161, (binary bit location 4). Other
values indicate other bits are set. For example, bit 5, which is an illegal command.

6. If the command completed normally, query and note the measurement state value.

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 5, “Programming Commands,” for more information about error
conditions and measurement state values.

The measurement results can be queried only after the measurement is complete. The
measurement state vaue is useful for checking error conditions. For example, it can detect
that the carrier level is too low for a measurement to be made.

Note This method requires that Option 021 (HP-IB Interface), or Option 041 (HP-IB
and Pardle Interface), is instaled.

Example

QUTPUT 718;"MOV _SRQ, 1;" Enable SRQ measurement done indication

OQUTPUT718;" _CHPWR;" Perform the channel power routine

REPEAT Repeats the SPOLL command until the
Status-byte = SPOLL (718) status byte is greater than 0

UNTI L Status_byte>0

|f Status-byte = 80 THEN Command completed normally
Qut put 718; "_DF?;" Query measurement state using _DF
ENTER 718; Meas_state Enter value

ELSE Other bits also set
DI SP "Abnormal command conpl ete”

ENDIF
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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 C1405B cable to the spectrum analyzer rear-panel connection (marked EXT
KEYBOARD) using the C1405-60015 adapter.

3. Press to turn on the spectrum analyzer, then press PHS ANALYZER .

4. Press on the externa 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 (ENTER).

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, Option 023, or Option 024 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 PHS personaity and spectrum analyzer
commands are entered without an OUTPUT or PRINT statement preceding them.

Example

Type in following programming line. Press 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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To use the EXECUTE TITLE softkey to enter commands

If an external keyboard is not available or your analyzer does not have Option 021, 023, or 024
installed, you can enter commands using the analyzer EXECUTE TITLE softkey.

L. press DISPLAY, Change Title. Use the softkeys to select characters for the command
to be entered. You can aso use the RPG TITLE softkey to sdlect characters from a list on
the screen. When using the RPG TITLE softkey, use the knob or arrow keys to place the
cursor under the desired character. Press ENTER to select the character for the title. Press
Windows to exit the RPG title mode.

2. Press (CAL), More 1 of 4 , More 2 of 4, Service Cal, EXECUTE TITLE to execute the
commands entered into the title area

The PHS personality and spectrum analyzer commands are entered without an OUTPUT or
PRINT statement preceding them because you are not using an external computer.

Example
Enter the following programming line into the title area:
MOV _CH, 3; Changes the channel number to 3.

Execute the title using the EXECUTE TITLE softkey.
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Customizing the PHS Personality

The PHS persondity uses limits, and parameters when performing the measurements. You

can change the values of the limits, parameters, and limit lines so that the PHS 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:

= Change the value of limit variables.
» Change the value of parameter variables.

m Save the revised limit variables, or parameter variables on a RAM card, using an externa
keyboard.

m  Save the revised limit variables, or parameter variables on a RAM card, using a computer.
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To change the value of limit variables

m Use the MOV command to move the new value for a limit into the variable for the limit.

or,

m  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) vaue of
that limit.

The PHS measurements persondity uses a “limit” to decide if the measurement results faled
or passed. For example, if a signa is above the carrier off leakage power limit, the unit under
test will fail the carrier off leakage power measurement. You can change a limit by changing
the value of the limit variable. See Table 5-2 for a list of al 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 anayzer is turned off.

Example of the MOV command
OUTPUT 718;"MOV _C0XA,—-50;" Changes the limit for carrier off power from
its current value to -50 dBm.
If you use the VABDEF command:

The vaue 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

QUTPUT 718; " VARDEF _c0xA,-50;" Changes the limit for carrier off power from
its current value to -50 dBm.

The VARDEF command changes the PHS measurements personality that is currently in
gpectrum analyzer memory; the VARDEF command does not change the program on the

‘HP 85726B memory card. If you reload the PHS measurements personality from the HP 85726B
memory card, al the limit variables are set to their default values.
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To change the value of parameter variables

m Use the MOV command to move the new vaue for a parameter into the variable for the
parameter.

or,

m Use the VARDEF command to move the new value for a parameter into the variable for the
parameter. Using VARDEF to move the vaue for a parameter redefines the instrument preset
(IP) vaue of that parameter.

Many of the PHS 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 _OBPCT 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 Table 5-2 for a list of
al the parameters variables.

If 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 percent.
If you use the VARDEF command:

The vaue for the parameter variable is retained by the parameter varigble 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 percent.

The VARDEF command changes the PHS measurements personality that is currently in
gpectrum analyzer memory; the VARDEF command does not change the program on the

HP 85726B memory card. If you reload the PHS measurements personality from the HP 85726B
memory card, al the parameter variables are set to their default vaues.
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To save limit variables, and parameter variables 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 externa keyboard to the spectrum analyzer.

2. Deete the current version of the PHS persondity and any other downloadable programs
from analyzer memory by pressing More 1 of 3 Dispose User Mem

ERASE DLP MEM ERASE DLP MEM . Press (PRESET).

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, or parameter variable.

m For a limit or parameter variable, type in “VARDEF,” the name of the variable (see
Table 5-2 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.

5. Type in “STOR d,'dLIMITS, *;” to store al the newly defined limits, or parameters on the
memory card. The limits and parameters will be stored in a file called “dLIMITS.”

6. Load the personality into spectrum anayzer memory (see “Step 1. Load the PHS
measurements personality” in Chapter 1 for more information).

7. Remove the PHS memory card from the memory card reader and insert the RAM card (with
the dLIMITS file on it) into the memory card reader.

8. Load the dLIMITS file into spectrum analyzer memory by pressing [RECALL) Catalog Card
More 1 of 2 CATALOG DLP . If necessary, turn the large knob on the spectrum anayzer
front panel until “dLIMITS” is highlighted. Press LOAD FILE .

When you load. the PHS measurements persondity, the measurements personality uses default
values for the limits and parameters. If you then load the dLIMITS file into spectrum anayzer
memory, the personality will use the revised limit values, or variable value . The revised
values will remain in spectrum analyzer memory until the analyzer memory is erased, or the
persondlity is reloaded from the memory card.

Example

Use an external keyboard to enter in the following command example lines. Press ENTER after
each line

VARDEF_CPXU, 4;
VARDEF_CPXL,-2;
VARDEF_PBXU,560;
VARDEF_PBXL,600;
STORd, ’dLIMITS’ ,*;

The previous command lines will change the antenna power high limit (-CPXU) to 4 dBm,
change the antenna power low limit (-CPXL) to -2 dBm, change the power versus time
burst width high limit (_.PBXU) to 560 us and change the power versus time burst width low
limit (_PBXL) to 600 us. The last line stores these limits on a RAM card with the file name
“dLIMITS.”

6.12 Programming Examples



To save limit variables and parameter variables 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 PHS persondity and any other downloadable programs
from analyzer memory with the DISPOSE ALL command.

3. Type in the programming statements that define the limit or parameter.

m  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 Table 5-2 for a complete list of limits and parameter
variables. Repeat this step for each variable 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 on the memory card. The
variables will be stored in a file caled “dLIMITS. ”

5. Load the persondity into spectrum anayzer memory.

6. Remove the PHS 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 Catalog Card More 1 of 2 CATALOG DLP . If necessary, turn the
large knob on the spectrum analyzer front panel until “dLIMITS” is highlighted. Press
LOAD FILE.

or,

Use the LOAD command to load the dLIMITS file. For example, execute
OUTPUT 718; “LOAD %dLIMITSY;".

When you load the PHS measurements persondity, the measurements personality uses default
values for the limit and parameter variables . If you then load the dLIMITS file into spectrum
anayzer memory, the persondity will use the revised limit or parameter values . The revised
vaues will remain in spectrum analyzer memory until the analyzer memory is erased, or the

persondlity 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.
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Example

lre-store "LIMTS-EX'

'Shows how to save custom neasurenent limts to a card
Ifor the PHS DLP. This card file can then be |oaded after
'loading PHS.

ASS| GN @Sa TO 718 'i/o path to spectrum anal yzer

QUTPUT @Sa;"IP;SNGLS;"

QUTPUT @Sa;"TS; DONE?" I nake sure all DLPs erased

ENTER @Sa;Done

QUTPUT @Sa;"DISPOSE ALL;" I nake sure all DLPs erased

WAIT 10 I wait for dispose all to finish

OUTPUT @Sa;"VARDEF _CPXH,4;" ! change antenna par high linit to 4 dBm
OUTPUT @Sa;"VARDEF _CPXL,-2;" I' change antenna pwr low lint to -2 dBm
\

OUTPUT @Sa;"VARDEF _PBXH,560;" ! change burst width hi limt to 560 us
OUTPUT @Sa;"VARDEF _PBXL,600;" ! change burst width [o limt to 600 us
QUTPUT @Sa;"STOR d,’dLIMITS’,*;" ! store to RAM nenory card

QUTPUT @Sa;"CONTS;" I continuous snheep

DI SP " DONE"

END
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Programming Examples

This section contains programming examples that show you how to do the following
measurements remotely:

Sdlect a channel with the auto channel command.

Measure the antenna power.

m Run a test executive with multiple tests in fast mode.

Run a test executive with multiple tests.

m Make an eight-point constellation measurement

Perform a data bits measurement

Perform an [-Q pattern measurement

Perform a modulation accuracy measurement

Perform a modulation accuracy measurement with averaging
See the status of a digital demodulation measurement

Programming Examples
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To select a channel with the auto channel command

This example shows how you can use the PHS programming command -ACH for selecting a
channel.

10 Ire-store "ACH_EX"

20 'Shows how to use the _ACH command in the PHS DLP

30

40 | NTEGER Ch_num 'channel nunber vari abl e
50

60 REAL Meas_state 'measurement State variable
70

80 ASSI GN @Sa TO 718 'i/o path to sa

90

100

110 OUTPUT @Sa;"_ACH;" texecute Aut o Channel conmmand
120 REPEAT

130 ENTER @Sa;Meas_state 'enter nmeasurenent state
140 UNTI L Meas_state>0 AND Meas_state<3

150

160 | F Meas_state=1 THEN

170 QUTPUT @Sa;"_CH?;" 'query channel nunber
180 ENTER @Sa; Ch_num lenter val ue

190 PRI NT

200 PRI NT " Channel number='";Ch_num

210 ELSE

220 DI SP "Measurement aborted”

230 END | F

240

250 END
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To measure the antenna power

This example shows how you can use the PHS programming commands to measure the antenna

power.
10 ‘! re-store "CPWR_EX"
20
30 ‘! Show how to use the _CPWR conmand in the PHS DLP
40
60 |
70 INTEGER Fail-flag I measuring result flag
80 I NTEGER | ! loop counter
90 !
100 REAL Meas_stat I neasur nent
110 REAL Mean- pw - dbm ! mean carrier power variable, dBm
120 REAL Mean-pw-watts I mean carrier power variable,
130 |
140 |
150  ASSI GN @sa TO 718 I i/o path to spectrum anal yzer
160 |
10|
180 ‘QJTPUT @Sa;"MOV _DPF,1;" ! turned on pass/fail
190
200 QUTPUT @Sa;"_CPWR;"; | execute carrier power setting
210 |
220 REPEAT
230 ENTER @Sa;Meas_stat I enter neasurment state

240 L‘JNTI L Meas_stat>0 AND Meas_stat<é6

260 | F Meas_stat=1 THEN I measurnment conpleted
270 PRINT "Antenna Power L

280 QUTPUT @Sa;" _NUMF?;" I query' neasurnent fail
290 ENTER @Sa;Fail_flag I enter value

300 SELECT Fail-flag
310 CASE 0

320 PRINT "PASSED . . .";
330 CASE 1
340 PRINT "FAILED LOER LIMT . . . ";

350 CASE 2

state variable

360 PRINT "FAILED UPPER LIMT . . . *;

370 END SELECT

380 QUTPUT @Sa;"_CPA7;" I query nean power value, dBm

390 ENTER @Sa;Mean_pwr_dbm ! enter val ue

400 QUTPUT @Sa;"_CPW?7;" I query meas power value, watts

410 ENTER @Sa;Mean_pwr_watts ! enter val ue

420 PRI NT "Mean power = '";Mean_pwr_dbm;"(dBm), ";Mean_pwr_watts;"(W)"
430 ELSE

440 DI SP "Antenna Power Measurnent Aborted . Error stat:";Meas_stat
450 END | F

460 t

470 END
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To run a test executive with multiple tests in fast mode

This example shows how you can use the PHS programming commands to run a test executive
with multiple tests in fast mode.

10 !'RE-STORE "PHS_TST"

!
! PHS Measurenent Personality
40 ! Exanpl e: Test Executive Wth Miltiple Test
!
1

50 Fast Mdde Test

60 !

70 I Caution:

80 !

90 ! Wen you choose "fast node" only, you nust meke a carrier power
100 ! measurenment in STANDARD node, or the neasurement result may be incorrect.
110 !

120 ! This program assunes use of a Burst Carrier Trigger (BCT).
130 !

140 I Contents:

150 !

160 ! 1. Carrier Power Measurement

170 ! 2. Carrier Of Power Measurement

180 ! 3. Cccupied Bandwi dth Measurenent

190 ! 4. Adjacent Channel Power Measurenent

200 ! 5. Power vs. Tinme Measurenent

210 ! 6. Spurious Measurenent

220 !

230 ! !

240  GINIT I Init screen

250 GOLEAR |

260 CLEAR SCREEN !

270 ! !

Carrier frequency
Measur ement Mode

280 REAL Freq !
!
I 0 = Standard
|

290 | NTECER Meas_mode
|

300 ! =

310 ! 1 = Fast

320 | NTEGER St andar d, Fast

330 DATA 0,1

340 READ Standard, Fast

350 !

360 ASSIGN @sa TO 718 I Assign S/A path

370 'ON TIMEQUT 7.32 GOTO Fatal -error " Error handling

380 !

390 FO‘? Meas_mode=Standard TO Fast

400

410 PRI NT ' Annotation nessage

420 PRINT * Begin PHS Measurenent."!

430 PRI NT

440 !

450 Sa_init (0Sa,Meas_mode,Freq) I Enter PHS Personality node
460 Sa_cpwr(@Sa) I Carrier power mneasurment
470 Sa_copwr(@Sa) I Carrier off power neasurment
480 Sa_obw(@Sa) I OBW neasur nent

490 Sa_acp(@Sa) I ACP neasur nent

500 Sa_pvst(@Sa) ! Power vs Tinme neasurnent
510 Sa_spur(@Sa,Freq) I Spurious emission neasurnent
520 Sa_finished(@Sa) ! Monitor channel

530 !

540 PRI NT !

550 PRINT *  Finished PHS Masurenent."!

560 PRI NT '

570 ! !

580 NEXT Meas_mode

590 !

600 STOP

610 !
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620 Fatal -error:
630 DISP "Fatal error occured. (TIME QUT)."

640 END

650 |

660 |

670 |

680 Sa_init:SUB Sa_init (@Sa,INTEGER Meas_mode,REAL Freq)

690 '

700 I Initilize PHS DLP

710

720 | Paraneter passed in: @Sa . . . i/o0 path to spectrum anal yzer
725 Paraneter passed in: Meas_mode . . . nmeasurenent node.

730 | Parameter passed out: Freq . . . Center frequency to meas.

740

750 I Change MODE to the PHS Personality

760

770 QUTPUT @Sa;' _MODE;"

780 QUTPUT @Sa;"TS:"

790 QUTPUT @Sa;"DONE?;"

800 ENTER @Sa;Done

810

820 I Auto channel

830

840 QUTPUT @Sa;"_ACH;"

850 QUTPUT @Sa;"TS;"

860 QUTPUT @Sa;"DONE?;"

870 ENTER @Sa;Done

880

890 QUTPUT @Sa;"_CF?;"

900 ENTER @Sa;Freq

910

920 QUTPUT @Sa;"_TRIGSRCO;" I Use with BCT

930 QUTPUT @Sa;" _TRIGD20;" I Set trigger delay to 20(uS)

940

950 QUTPUT @Sa;"_TXPWRO;" I Set TX power to normal

960 QUTPUT @Sa;"_EXTATNS.5;" I Set ext loss to 8.5(dB)

970

980 I Set the neasurenent paraneters

990

1000 | F Meas_mode=0 THEN

1010 OUTPUT @Sa;'"_MEASMO;" ! Set nmeasurenent node to standard
1020

1030 I Set number of sweep to default values

1040

1050 QUTPUT @Sa;"{_CPNS=4;_CONS=2; _PNS=5;_SENS=4};"

1060

1070 OUTPUT @Sa;"_ACPMT2;" I Set ACP neasurenent type to nulti swp
1080 QUTPUT @Sa;''_COPMT2;" I Set COPWR measurement type to GATED
1090 QUTPUT @Sa;"_SSST2;" I Set spurious search tine to 2(sec)
1100 QUTPUT @Sa;"_DPF1;" I display pass/fail on

1110 ELSE

1120 QUTPUT @Sa;"_MEASM1;" I Set neasurenment node to fast
1130

1140 I Set nunber of sweep to 1

1150

1160 QUTPUT @Sa;"{_CPNS=1; _CONS=1;_PNS=1;_SENS=1};"

1170

1180 OUTPUT @Sa;"_ACPMT1;" I Set ACP neasurenent type to single
1190 OUTPUT @Sa;'"_COPMT1;" I Set COPWR neasurenent type to ZERO SPAN
1200 QUTPUT @Sa;"_COPMKKO; " I Set to single frequency node
1210 OUTPUT @Sa;"_SSST0.5;" I Set spurious search time to 0.5(sec)
1220 OUTPUT @Sa;'" _DPFO;" I display pass/fail off

1230 END IF

1240 !

1250 SUBEND

1260 !
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1270 Sa_cpwr:SUB Sa_cpwr(@Sa)

1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470
1480
1490
1500
1510
1520
1530
1540
1550
1560
1570
1580
1590
1600
1610
1620
1630
1640
1650
1660
1670
1680
1690
1700
1710
1720
1730
1740
1750
1760
1770
1780
1790
1800
1810
1820
1830
1840
1850
1860
1870
1880
1890
1900
1910
1920

I Show how to use the _CPWR, _CPS, _CPM command in the PHS DLP

i Praneter passed in: @Sa .

I NTEGER Fail-flag
| NTEGER

REAL Meas_stat
REAL Mean_pwr_dbm
I‘QEAL Mean- pw - wat t s

QUTPUT @Sa;"_CPWR;"
REPEAT
ENTER @Sa;Meas_stat
UNTI L Meas_stat>0 AND Meas_stat<6

| F Meas_stat=1 THEN

PRINT "Carrir Power "

QUTPUT @Sa;"_NUMF?;"

ENTER @Sa;Fail_flag

SELECT Fail-flag

CASE 0
PRI NT

CASE 1
PRINT "FAILED LOER LIMT . . . "

CASE 2

"PASSED . . ',

PRINT "FAILED UPPER LIMT . . . ";

END SELECT

QUTPUT @Sa;"_CPA?;"

ENTER @Sa;Mean_pwr_dbm

QUTPUT @Sa;'"_CPW?;"

ENTER @Sa;Mean_pwr_watts

PRI NT "Mean power =
ELSE

DISP "Carrier Power Measurenent Aborted .

END I F

SUBEND

Sa_copwr:SUB Sa_copwr (@Sa)

’

i/lo path to spectrum anal yzer

measuring result flag
| oop counter

measurment state variable

mean carrier power variable, dBm
mean carrier power variable, wattes
measur nent

execute carrier power

enter neasurment state

measur ment  conpl et ed

measurnment fail
val ue

query flag

enter

mean power value, dBm
val ue

meas power value, watts
val ue

query
enter
query
ent er

";Mean_pwr_dbm; " (dBm), ";Mean_pwr_watts;" (W)"

Error stat:'";Meas_stat

I Show how to use the _COPWR, _C0OS, _COM conmands int PHS DLP

!
! Paraneters passed in: @Sa .
!
INTEGER Fail-flag
I NTEGER |
!
REAL Meas_stat
REAL Mean-par-watts
REAL Rel_pwr
|

!
I Measur enent
!
QUTPUT @Sa;'"_COPWR;";
!
REPEAT
ENTER @Sa;Meas_stat
UNTI L Meas_stat>0 AND Meas_stat<6
\

| F Meas_stat=1 THEN
PRINT "Carrir Of Power I
QUTPUT @Sa;"_NUMF7;"
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i/lo path to spectrum anal yzer

(relative to last

measurment result flag
| oop counter

measur ment state variable
mean carrier off power variable
carrier off power variable
antenna power neasurment)

execute carrier off power

enter neasurment state

measur ment conpl et ed

query neasurment fail flag



1930
1940
1950
1960
1970
1980
1990
2000
2010
2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580

power val ue

Error stat:";Meas_stat

ENTER @Sa;Fail_flag I enter value
SELECT Fail-flag
CASE 0
PRINT "PASSED . . ."
CASE 2
PRINT "FAILED UPPER LIMT . . ",
END SELECT
QUTPUT @Sa;'"_COA?;" I query mean carrier off
ENTER @Sa;Mean_pwr _dbm | enter val ue
QUTPUT @Sa;"_COAC?;" I query carrier off power (relative)
ENTER @Sa;Rel_pwr I enter value
PRI NT "Pwr = ";Mean_pwr_dbm;" (dBm), ";Rel_pwr;"(dBc)"
ELSE
DISP "Carrier Of Power Measurenent Aborted .
END IF
|
SUBEND
|
Sa_obw:SUB Sa_obw(@Sa)

I Shows how to use the _OBW, _OBWS, _OBWM commands in the PHS DLP

! Par amet er passed in: @Sa .

I NTEGER Fail-flag
| NTEGER

REAL Meas_status
REAL Occ_bw
REAL Occ_bw_f_err

QUTPUT @Sa;"_OBW;"

REPEAT
ENTER @Sa;Meas_stat
UNTI L Meas_stat>0 AND Meas_stat<6

| F Meas_stat=1 THEN

PRI NT "Qccupi es Bandwi dth : ;
QUTPUT @Sa;''_NUMF7;"
ENTER @Sa;Fail_flag
SELECT Fail-flag
CASE 0

PRINT "PASSED . . .";
CASE 2

PRINT "FAILED UPPER LIMT
END SELECT
QUTPUT @Sa;'_OBBW?7;"
ENTER @Sa;0cc_bw
QUTPUT @Sa;"_0BFE?;"
ENTER @Sa;0cc_bw_f_err

PRI NT "Obw = ";0cc_bw;"(Hz), ";0cc_

ELSE

DI SP "Cccupi ed Bandwi dth Measurenent Aborted .

END I F

SUBEND
|

Sa_acp:SUB Sa_acp(@Sa)
!

i/lo path to spectrum anapl zer

measuring result flag
| oop counter

measurnment state variable

occupi ed bandwi dth var

iable

OBW frequency error variable

execute OBW

enter neasurnment state

measur ment conpl et ed

query measurment fail

flag

query occupi ed bw val ue

enter val ue
query occ. bw freq err
enter val ue

bw_f_err;"(Hz)"

or val ue

Error stat:";Meas_stat

I Show how to use the _ACP, _ACPS, _ACPM commands in the PHS DLP

!
! Paraneter passed in. @Sa .
!

INTEGER Fail-flag

| NTEGER |

i/o path to spectrum anal yzer

measuring result flag
| oop counter
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2590
2600
2610
2620
2630
2640
2650
2660
2670
2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240

REAL Meas_status

REAL Acpr(4)
|

QUTPUT @Sa;"_ACP;";

REPEAT
ENTER @Sa;Meas_stat

| masurment stat variable

I arrey to hol

d adj acent channel power

I execute ACP setting

I enter measurment state

UNTI L Meas_stat>0 AND Meas_stat<6

| F Meas_stat=1 THEN

PRINT "Adjacent Cannel

QUTPUT @Sa;'" _NUMF7;"
ENTER @Sa;Fail_flag
SELECT Fail-flag
CASE 0

PRINT "PASSED ... "
CASE 2

I measurnent conpl eted

Power: ";

I query pass/fail flag

PRINT "FAILED UPPER LIMT . . .

END SELECT

QUTPUT @Sa;"_ACPR[1]7;"

ENTER @Sa;Acpr (1)

QUTPUT @Sa;"_ACPR[2]7;"

ENTER @Sa;Acpr(2)

OUTPUT @Sa;'"_ACPR[3]7;"

ENTER @Sa;Acpr(3)

QUTPUT @Sa;'" _ACPR[4]7;"

ENTER @Sa;Acpr(4)

PRINT "  ACP: Lower
PRINT "  ACP: Upper
PRINT "  ACP: Lower
PRINT *  ACP: Upper

ELSE
DI SP "Adj acent Cannel
END I F

SUBEND
|

Sa_pvst:SUB Sa_pvst(@Sa)
1

query | oner
enter val ue
query upper
enter val ue
query | ower
enter val ue
query upper
enter val ue

adj =";Acpr(1)/10.;"(dBm)"
adj =";Acpr(2)/10.;"(dBm)"
alt =";Acpr(3)/10.;"(dBm)"
alt =";Acpr(4)/10.;"(dBm)"

Power Measurenent Aborted .

adj acent power
adj acent power
adj acent power

adj acent power

Error stat:'";Meas_stat

I Show how to use the _PBURST, _PRISE, _PFALL commands in the PHS DLP

1
1 Par amet er passed in:
1
INTEGER Fail-flag
| NTEGER |
1
REAL Meas_status
REAL Burst-tinme
REAL Rise-tine
REAL Fall-tine
!
FOR I=1 TO 3
SELECT
CASE 1

@Sa . . . i/o path to spectrum anal yzer

I measuring result flag

! loop counter

attack tine
rel ease tine

measurnent state variable
burst width tine

QUTPUT @Sa;"_PBURST;" | execute P vs T burst neasurnent

CASE 2

OUTPUT @Sa;"_PRISE;
CASE 3

OUTPUT @Sa;" _PFALL;
END SELECT

REPEAT
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3250
3260
3270
3280
3290
3300
3310
3320
3330
3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600

ENTER @Sa;Meas_stat I enter neasurnent state
?NTIL Meas_stat>0 AND Meas_stat<6
| F Meas_stat=1 THEN I measurnment conpleted
PRI NT "Power vs. Tine: ";
QUTPUT @Sa;"LIMIFAIL?;" I query the result of limt test
ENTER @Sa;Fail_flag
SELECT Fail-flag
CASE 0
PRI NT "PASSED . . .";
CASE ELSE
PRI NT "FAILED . . .";
END SELECT
|
SELECT
CASE 1
OUTPUT @Sa;"_PBT7?;" I query burst time
ENTER @Sa;Burst_time ! enter burst tine
PRI NT "Burst tine = ";Burst_time;"(uS)"
CASE 2
OUTPUT @Sa;"_PATT?;" I query attack tine
ENTER @Sa;Rise_time | enter attack tinme
PRINT "Rise tinme = ";Rise_time;" (usS)"
CASE 3
OUTPUT @Sa;"_PRET?;" I query release tine
ENTER @Sa;Fall_time | enter release tine
PRINT "Fall time = ";Fall_time;"(uS)"
%ND SELECT
ELSE
DI SP "Power vs Tine Measurenent Aborted . . . Error stat:";Meas_stat
END | F
‘ NEXT
'SUBEND

3610 Sa_spur:SUB Sa_spur (@Sa,REAL Freq)
'

3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900

| Shows how to use _SPURSET, _SPURZ, - SPUR commands in the PHS DLP

' Paraneter passed in: @a . . . i/o path to spectrum anal yzer
\ Freq. . . carrier frequency

INTEGER Fail-flag I neasuring result flag

I NTEGER | ! loop counter

| NTEGER Fast -zoom on I fast zoomin flag

measurment state variable
REAL Spur - pwr mean spur emssion power variable
REAL Spur_pwr_rel mean spur enission power variable

REAL Meas_status
!
!
REAL Spur_f(1:3) I spur frequency to measurment
!
!
!

REAL Span spurious search span
REAL Fa start frequensy for span
REAL Fb stop frequency for span

I Set spurious frequency to meas, and span

Spur_f(1)=Freq/2.
Spur_f(2)=Freq#*2.
Spur_£(3)=Freq#*3.

Span=3.0E+6

QUTPUT @Sa;"MOV _SPURMT,1;" I set in band spurious em ssion
‘ 2 for in band meas

'QUTPUT @Sa;'_CPPKA-100;" I Force ATT to 10
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3910 OUTPUT @Sa;"_SPURSET;" ! setup for spurious emssion search
3920 OUTPUT @Sa;'"TS;"

3930 QUTPUT @Sa;"DONE?;" ! wait until done

3940 ENTER @Sa;Done

3950 |

3960 FOR I=1 TO 3 ' I=0 For in band meas

3970 | F I>0 THEN

3980 | F I=1 THEN

3990 OUTPUT @Sa;"MOV _SPURMT,1;"

4000 END | F

4010 Fa=Spur_f (I)-Span/2.

4020 Fb=Spur_f (I)+Span/2.

4030 OUTPUT @Sa;"FA ";Fa; specify start frequency for search
4040 QUTPUT @Sa;"FB ";Fb; specify stop frequency for search
4050 END | F

4060 !

4070 Fast_zoom_on=0 0 ... standard zoom in

4080 | F Fast-zoomon THEN 1 ... fast zoomin

4090 Spur_zoom(@Sa, Span*1.E-6) if you choose fast zoomin
4100 OUTPUT @Sa;"_SPUR;" execute spurious em ssion neasurnent
4110 ELSE

4120 OUTPUT @Sa;'" _SPURZ;"; if you choose standard zoomin
4130 END | F

4140 |

4150 REPEAT

4160 ENTER @Sa;Meas_stat enter neasurnment state

4170 UNTI L Meas_stat=1

4180 |

4190 | F Meas_stat=1 THEN measur ment conpl et ed

4200 PRI NT "Spurios: ";

4210 QUTPUT @Sa;"_NUMF7;"

4220 ENTER @Sa;Fail_flag

4230 SELECT Fail-flag

4240 CASE 0

4250 PRINT "PASSED . . .";

4260 CASE 2

4270 PRINT "FAILED . . ."

4280 END SELECT

4290 !

4300 OUTPUT @Sa;"_SEA7;" query nean spur power value
4310 ENTER @Sa; Spur_pwr enter value

4320 QUTPUT @Sa;"_SEAC?;" query mean spur power (relative)
4330 ENTER @Sa; Spur_pwr_rel enter val ue

4340 PRI NT "Spur =";Spur_pwr;"(dBm), ";Spur_pwr_rel;"(dBc), ";
4350 | F I=0 THEN

4360 PRI NT

4370 ELSE

4380 PRI NT "Freq =";Spur_£(I);"(Hz)"

4390 END I F

4400

4410 ELSE

4420 DI SP " Spurious Measurenent Aborted . Error stat:";Meas_stat
4430 END I F

4440

4450 I some controls for |oop neasurnent

4460

4470 OUTPUT @Sa;'{RL=_CPA+_CPAJB+3;ST=_SSST};";

4480 QUTPUT @Sa;"DET P0S;";

4490 OUTPUT @Sa;"Al1;";

4500

4510 NEXT

4520

4530 SUBEND

4540 !

4550 Sa_finished:SUB Sa_finished(@Sa)
4560 OUTPUT @Sa;'"_MCH;";
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4570 DISP "
4580 SUBEND
4590 !
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To run a test executive with multiple tests

This example shows how you can use the PHS programming commands to run a test executive
with multiple tests in mormal mode where the reference level is automatically set by each
measurement and all results are displayed on the screen.

10 ! RE- STORE "PHS_DEMO_BAS"

20 'RE-SAVE "PHS_DEMO_ASC"

30 !

40 | SA_PHS_XXX:

50 !

60 ! PHS Measurenent Personality

70 ! Exanpl e: Test Executive Wth Miltiple Tests
80 I Contents:

90 !

100 ! 1. Antenna Power Measurenent

110 ! 2. Carrier Of Power Measurenent

120 ! 3. Cccupied Bandwi dth Measurenent

130 ! 4. Adjacent Channel Power Measurenent

140 I 5. Power vs. Time Masurenent

150 I 6. Spurious Measurenent

160 !

270 |

280 |

290 | !

300 GINIT I Init screen
310 CCLEAR

320 CLEAR SCREEN

330 !

340 REAL Freq I Carrier frequency
350 INTEGER Flag I Pause flag
360 |

370 | NTEGER True,False | Define True, False set

380 Flag-data:
390 DATA 1,0
400 READ True, Fal se

410 |

420 |

430 Freq=3.00E+8 I Define Carrier Frequency, use _CFX node
440  Fl ag=Fal se I Define PAUSE flag, "True" or "False"
450 |

460 |

470  ASSI GN @Sa TO 718 I Assign S/A path

480 'ON TIMEQUT 7,32 GOTO Fatal -error I Error handling

490 |

500 |

510 LOCP

520 PRI NT I Annotation nmessage

530 PRINT " Begin PHS Measurenent." !

540 PRI NT !

550 | '

560 Sa_init(@Sa,Freq) ! Enter PHS Pers node
570 Sa_cpwr(@Sa) I Carrier power meas.
580 Sa_pause(@Sa,Flag,"Carrier of f power")!

590 Sa_copwr(@Sa) I Carrier off power meas
600 Sa_pause (€Sa,Flag,"0BW") |

610 Sa_obw(@Sa) I OBW neasur ement

620 Sa_pause(@Sa,Flag,"ACP") |

630 Sa_acp(@Sa) I ACP neasur enment

640 Sa_pause(@Sa,Flag,"PvsT") |

650 Sa_pvst(@Sa) I Power vs Tine meas

660 Sa_pause (8Sa,Flag, ''Spuriouseni ssi on")!

670 Sa_spur(@Sa,Freq) ! Spurious em ssion meas
680 ‘Sa_finished(QSa) I' Monitor channel

690
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700 PRI NT \

710 PRI NT " Fi ni shed PHS Measurenent."!
720 PRI NT !
730 \ !

740 Wi t-1oop

750 END LOOP

760  STOP

770 !

780 Fatal -error: !

790 DISP "Fatal error occured. (TIME QOUT)."

800 END

810 !

820 |

830 |

840 Sa_init:SUB Sa_init(@Sa,REAL Freq)

850 |

860 | Initialize PHS DLP

870 |

880 | Paraneters passed in: @Sa . ilo path to sa
890 I Freq . Center frequency to meas.
900 |

8%8 ‘ Change MODE to the PHS Personality
930 QUTPUT @Sa;'"_MODE;"

940 OUTPUT @Sa;"TS;"

950 QUTPUT @Sa;"DONE?;"

960 ENTER @Sa;Done

970 |

980 I Set _CFX node and frequency

990 !

1000 OUTPUT @Sa;"_CFX'";Freq;
1010 QUTPUT @Sa;"TS;"

1020 QUTPUT @Car iPBZ 72 1,
1030 ENTER @Sa;Done

1040 |

1050 SUBEND

1060

1070 Sa_cpwr:SUB Sa_cpwr(@Sa)

1080 !

1090 I Show how to use _CPWR, _CPS, _CPM conmand in DLP
1100

1110 ! Paraneter passed in: @Sa . i/lo path to sa

1120

1130 INTEGER Fail-flag ! meas result flag

1140 | NTEGER | I 1oop counter

1150

1160 REAL Meas_stat I nmeasurenment state variable
1170 REAL Mean_pwr_dbm I mean carrier pw variable, dBm
1180 REAL Mean_pwr_watts ! mean carrier par variable,
1190

1200 OUTPUT @Sa;"MOV _DPF,1;" I turn on pass/fail flag
1210 QUTPUT @Sa;"_CPS;" | execute carrier par setting
1220

1230 ! you may use _CPWR instead of _CPS, -CPM

1240 I if you do not change measurenent parameters

1250

1260 FOR I=1 TO 2

1270 QUTPUT @Sa;"_CPM;" | execute car pw meas
1280 REPEAT

1290 ENTER @Sa;Meas_stat | enter meas state

1300 UNTI L Meas_stat>0 AND Meas_stat<6

1310

1320 | F Meas_stat=1 THEN ! measurenment conpl eted
1330 PRINT "Antenna Power SR

1340 OUTPUT @Sa;" _NUMF7;" | query meas fail flag
1350 ENTER @Sa;Fail_flag | enter value
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1360 SELECT Fail-flag

1370 CASE 0

1380 PRINT "PASSED . . .";

1390 CASE 1

1400 PRINT "FAILED LONER LIMT . "

1410 CASE 2

1420 PRINT "FAILED UPPER LIMT . "

1430 END SELECT

1440 QUTPUT @Sa;" _CPA7;" I query nean pw val ue, dBm
1450 ENTER @Sa;Mean_pwr_dbm ! enter value

1460 OUTPUT @Sa;" _CPW?;" I query meas pw value, watts
1470 ENTER @Sa;Mean_pwr_watts I enter value

1480 PRI NT "Mean power = ";Mean_pwr_dbm;"(dBm), ";Mean_pwr_watts;"(W)"
1490 ELSE

1500 DI SP "Antenna Power Measurenment Aborted . Error stat:";Meas_stat
1510 END IF

1520 QUTPUT @Sa;"VB 3MHZ;"; I user other VBWfor |oop 2
1530 NEXT |

1540 !

1550 SUBEND

1560 !

1570 Sa_copwr:SUB Sa_copwr (@Sa)
1580 !

Show how t o use _COPWR, _C0S, _COM commands in DLP

i/lo path to sa

meas result flag
| oop counter

meas state variable

mean carrier off par variable
carrier off power variable

| ast antenna power meas)

! turne on pass/fail flag
set for MKK zero span method

execute car-of f-pw setting

_C0s, _CoM,

execute car-off-pw meas

enter meas State

measurenent conpl et ed

! query meas fail flag

enter val ue

query nean car-off-par value

enter val ue

I query carrier off power (rel)

enter val ue

'";Mean_pwr_dbm;"(dBm), ";Rel_pwr;"(dBc)"

1590 !

1600 |

1610 ! Parameters passed in: @Sa .
1620 |

1630 INTEGER Fail-flag !
1640 | NTEGER | !
1650 '

1660 REAL Meas_stat !
1670 REAL Mean-par-watts !
1680 REAL Rel_pwr !
1690 | (relative to
1700

1710 I Measurement

1720 |

1730 OUTPUT @Sa;''MOV _DPF,1;"

1740 OUTPUT @Sa;"MOV _COPMT,1;"; !
1750 OUTPUT @Sa;"_CO0S;" !
1760 |

1770 I You nay use _COPWR instead of
1780 I if you do not change neasurement paraneters
1790 !

1800 FOR I=1 TO 2

1810 OUTPUT @Sa;'_COM;" !
1820 REPEAT

1830 ENTER @Sa;Meas_stat !
1840 UNTI L Meas_stat>0 AND Meas_stat<6
1850 |

1860 | F Meas_stat=1 THEN !
1870 PRINT "Carrier Of Power SRR
1880 OUTPUT @Sa;'" _NUMF?;"

1890 ENTER @Sa;Fail_flag !
1900 SELECT Fail-flag

1910 CASE 0

1920 PRINT "PASSED . . .'%,

1930 CASE 2

1940 PRINT "FAILED UPPER LIMT . . . ";
1950 END SELECT

1960 QUTPUT @Sa;'"_COA?;" !
1970 ENTER @Sa;Mean_pwr_dbm !
1980 OUTPUT @Sa;"_COAC?;"

1990 ENTER @Sa;Rel_pwr !
2000 PRI NT "Pwr =

2010 ELSE
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2020
2030
2040
2050
2060
2070
2080
2090
2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2250
2260
2270
2280
2290
2300
2310
2320
2330
2340
2350
2360
2370
2380
2390
2400
2410
2420
2430
2440
2450
2460
2470
2480
2490
2500
2510
2520
2530
2540
2550
2560
2570
2580
2590
2600
2610
2620
2630
2640
2650
2660
2670

DISP "Carrier Of Power Measurenment Aborted . . . Error stat:";Meas_stat
END I F
OUTPUT @Sa;"VB 300KHZ;"; ! use other VBWfor |oop 2
NEXT |
!
SDBEND
!
Sa_obw:SUB Sa_obw(@Sa)
1
! Shows how to use _OBW, _OBWS, _OBWM commands in DLP
! Parameter passed in: @a . . . i/o path to sa
INTEGER Fail-flag I measuring result flag
| NTEGER | ! loop counter
!
REAL Meas_status | meas state variable
REAL Occ_bw I OBWvariabl e
REAL Occ_bw_£f_err I OBWfreq err variable
!
OUTPUT @Sa;"MOV _DPF,1;" I turn on pass/fail flag
(‘lJTPUT @Sa;"_OBWS;" I execute OBW setting
! You may use _OBW instead of _OBWS, _OBWM
I if you do not change neasurenent paraneters
FOR I=1 TO 2
QUTPUT @Sa;"_OBWM;" I execute OBW meas
REPEAT
ENTER @S5a;Meas_stat I enter meas state
UNTIL Meas_stat>0 AND Meas_stat<é
| F Meas_stat=1 THEN I nmeasurenent conpl eted
PRI NT "Qccupi ed Bandwi dth : ';
QUTPUT @Sa;"_NUMF7;" I query meas fail flag
ENTER @5a;Fail_flag
SELECT Fail-flag
CASE 0
PRI NT "PASSED . . .,
CASE 2
PRINT "FAILED UPPER LIMT . . . ';
END SELECT
QUTPUT @Sa;"_0OBBW?;" I query OBW val ue
ENTER @Sa;0cc_bw I enter value
QUTPUT @Sa;" _OBFE?;" I query OBWfreq err value
ENTER @Sa;0cc_bw_f_err I enter value
PRI NT "0Obw = '";0cc_bw;"(Hz), ";0cc_bw_f_err;" (Hz)"
ELSE
DI SP "CQccupi ed Bandwi dth Measurenent Aborted . . . Error stat:'";Meas_stat
END IF
QUTPUT @Sa;"VB 3KHZ;": I use other VBWfor |oop2
NEXT |
SDBEND
Sa_acp:SUB Sa_acp(@Sa)

I Show how to use _ACP, _ACPS, _ACPM commands in DLP
!

! Parameter passed in: @a . . . i/o path to sa

!

INTEGER Fail-flag I measuring result flag
| NTEGER | ! loop counter

!

REAL Meas_status | meas state variable
REAL Acpr(4) I array to hold ACP
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2680
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2790
2800
2810
2820
2830
2840
2850
2860
2870
2880
2890
2900
2910
2920
2930
2940
2950
2960
2970
2980
2990
3000
3010
3020
3030
3040
3050
3060
3070
3080
3090
3100
3110
3120
3130
3140
3150
3160
3170
3180
3190
3200
3210
3220
3230
3240
3250
3260
3270
3280
3290
3300
3310
3320
3330
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QUTPUT @Sa;'"MOV _DPF,1;" I turn on pass/fail flag
OUTPUT @Sa;"MOV _ACPMT,1;" ! set for MK ACP nulti ch swp
OUTPUT @Sa;"_ACPS;"; I execute ACP setting
! You may use _ACP instead of _ACPS, _ACPM
‘! if you do not change measurenment paraneters
FOR I=1 TO 2
QUTPUT @Sa;"_ACPM;" I execute ACP meas
REPEAT
ENTER @Sa;Meas_stat | enter meas state
?NTIL Meas_stat>0 AND Meas_stat<é
| F Meas_stat=1 THEN ' neasurenent conpl eted
PRI NT "Adjacent Cannel Power: ";
OUTPUT @Sa;" _NUMF?;" I query pass/fail flag
ENTER @Sa;Fail_flag
SELECT Fail-flag
CASE 0
PRINT "PASSED .. . "
CASE 2
PRINT "FAILED UPPER LIMT . . . "
END SELECT
QUTPUT @Sa;"_ACPR[1]7;" I query lower adj power
ENTER @Sa;Acpr(1) I enter value
OUTPUT @Sa;"_ACPR[2]7;" I query upper adj power
ENTER @Sa;Acpr(2) I enter value
OUTPUT @Sa;"_ACPR[3]7;" I query lower adj power
ENTER @Sa; Acpr(3) I enter value
OUTPUT @Sa;"_ACPR[4]7;" I query upper adj power
ENTER @Sa;Acpr(4) I enter value
PRINT "  ACP: Lower adj =";Acpr(1)/10.;"(dBm)"
PRINT "  ACP: Upper adj =";Acpr(2)/10.;"(dBm)"
PRINT "  ACP: Lower alt =";Acpr(3)/10.;"(dBm)"
PRINT "  ACP: Upper alt =";Acpr(4)/10.;"(dBm)"
ELSE
DI SP "Adj acent Channel Power Measurenent Aborted . Error stat:';Meas_stat
END | F
QUTPUT @Sa;"RB 3KHZ;": ! use other RBWfor |oop 2
QUTPUT @Sa;"VB 10KHZ;": ! use other VBWfor |oop 2
NEXT |
SUBEND
Sa_pvst:SUB Sa_pvst (@Sa)

I Show how t o use _PBURST, _PRISE, _PFALL commuands in DLP

! Paraneter passed in: @Sa .

i/lo path to sa

INTEGER Fail-flag I nmeasuring result flag
! loop counter

I NTEGER |
!

REAL Meas_status
REAL Burst-tine
REAL Rise-tine
REAL Fall-tine

meas state variable
burst width tine

attack tine
rel ease tine

REAL Trace_array(1:401) I array to hold sa trace
!

QUTPUT @Sa;"MOV _DPF,1;" I turn on pass/fail flag
OUTPUT @Sa;"_TN 1;"; I set slot number to 1



3340
3350
3360
3370
3380
3390
3400
3410
3420
3430
3440
3450
3460
3470
3480
3490
3500
3510
3520
3530
3540
3550
3560
3570
3580
3590
3600
3610
3620
3630
3640
3650
3660
3670
3680
3690
3700
3710
3720
3730
3740
3750
3760
3770
3780
3790
3800
3810
3820
3830
3840
3850
3860
3870
3880
3890
3900
3910
3920
3930
3940
3950
3960
3970
3980
3990

SUBEND

Sa_spur:SUB Sa_spur(@Sa,REAL Freq)

QUTPUT @Sa;"TDF P-|

FOR I=1 TO 3
SELECT
CASE 1
OUTPUT @Sa ;" _PBURST;"
CASE 2

QUTPUT @Sa;"_PRISE;"

CASE 3

QUTPUT @Sa;"_PFALL;"

END SELECT

REPEAT

ENTER @Sa;Meas_stat

| F Meas_stat=1 THEN

PRINT “Power vs

SELECT Fail-flag
CASE 0

Time: ";
QUTPUT @Sa;''_NUMF?;"
ENTER @Sa;Fail_flag

set sa trace data format

execute P vs T burst meas

execute P vs T rise meas

execute P vs T fal

meas

enter meas State
UNTI L Meas_stat>0 AND Meas_stat<6

I measur enent

conpl et ed

I query meas fail flag

burst tine

PRINT "PASSED . . .";

CASE 1
PRINT "FAILED . . .,

CASE 2
PRINT "FAILED . . .,

END SELECT

SELECT

CASE 1
QUTPUT @Sa;'"_PBT?7;" I query burst tinme
ENTER @Sa;Burst_time I enter
PRINT "Burst tinme = ";Burst_time;"(uS)"

CASE 2

QUTPUT @Sa;"_PATT?;"
ENTER @Sa;Rise_time

PRINT "Rise tine

CASE 3

QUTPUT @Sa;'"_PRET?;"
ENTER @Sa;Fall_time
= ":Fall_time;" (uS)"

PRI NT "Fal

END SELECT

OUTPUT @Sa;"TRA?;";

tinme

ENTER @Sa;Trace_array(*)
PRINT "Anplitude value for 100th el ement of trace A =";Trace_array(100);' (dBm)"

ELSE

DI SP "Power vs Time Measurenent Aborted .

END I F
NEXT

I query attack
| enter attack

= ";Rise_time;" (usS)"

time
time

I query release tine

I enter

rel ease tine

I query trace A
I enter trace A

Shows how t o use _SPURSET, _SPURZ, - SPUR commands in DLP

Paramet er passed in: @Sa

I NTEGER Fail-flag
I NTEGER |
| NTEGER Fast -zoom on

Freq . . .

i/lo path to sa
carrier

measuring result
| oop counter

frequency

flag

I fast zoomin flag

Error stat:'";Meas_stat
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4000 REAL Meas_status I measurenent state variable
4010 REAL Spur - pwr I mean spur emiss pw var
4020 REAL Spur_pwr_rel I mean spur emss pw var
4030 REAL Spur_£(1:3) I spur frequency for meas
4040 REAL Span I spurious search span
4050 REAL Fa I start frequency for span
4060 REAL Fb I stop frequency for span
4070 |

4080 I Set spurious frequency to meas, and span

4090 |

4100 Spur_£ (1)=Freq/2.

4110 Spur_f (2)=Freq#*2.

4120 Spur_£ (3)=Freq*3.

4130 ?pan=5.0E+7

4140

4150 QUTPUT @Sa;'"MOV _DPF,1;" I turn on pass/fail flag
4160 ‘OJTPUT @Sa;"MOV _SPURMT,1;"; I set out of band spur emiss
4170

4180 QUTPUT @Sa;"SNGLS;"; I control the sweep

4190 OUTPUT @Sa;"_SPURSET;" I setup/spur eniss search
4200 QUTPUT @Sa;"TS;"

4210 OUTPUT @Sa;"DONE?;" I wait until done

4220 ENTER @Sa;Done

4230 !

4240 FOR I=1 TO 3

4250 Fa=Spur_f (I)-Span/2.

4260 Fb=Spur_f£ (I)+Span/2.

4270 !

4280 OUTPUT @Sa;"FA ";Fa; I specify start freq for search
4290 QUTPUT @Sa;"FB ";Fb; I specify stop freq for search
4300 |

4310 Fast_zoom_on=0 I'0. .. standard zoom in

4320 | F Fast-zoomon THEN '1... fast zoomin

4330 Spur_zoom(@Sa,Span*1.E-6) ! if fast zoomin chosen

4340 QUTPUT @Sa;'"_SPUR;" I execute spur eniss meas
4350 ELSE

4360 OUTPUT @Sa;"_SPURZ;"; I if standard zoom in chosen
4370 END | F

4380 |

4390 REPEAT

4400 ENTER @Sa;Meas_stat | enter meas State

4410 UNTI L Meas_stat=1

4420 !

4430 | F Meas_stat=1 THEN ' measurement conpl et ed

4440 PRI NT "Spurious Em ssions: ";

4450 QUTPUT @Sa;" _NUMF7;"

4460 ENTER @Sa;Fail_flag

4470 SELECT Fail-flag

4480 CASE 0

4490 PRINT "PASSED . . ."

4500 CASE 2

4510 PRINT "FAILED . . .

4520 END SELECT

4530 !

4540 OUTPUT @Sa;"_SEA7;" I query mean spur power val ue
4550 ENTER @Sa; Spur_pwr ! enter value

4560 QOUTPUT @Sa;"_SEAC?;" ! query mean spur power (rel)
4570 ENTER @Sa;Spur_pwr_rel I enter value

4580 PRI NT "Spur =";Spur_pwr;"(dBm), ";Spur_pwr_rel;"(dBc),";
4590 PRI NT "Freq =";Spur_£(I);"(Hz)"

4600 |

4610 ELSE

4620 DI SP "Spurious Measurenent Aborted . . . Error stat:";Meas_stat
4630 END IF

4640 |

4650 I some controls for |oop neasurement
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4660 \

4670 QUTPUT @Sa;"MOV RL, (-CPA+3);";
4680 QUTPUT @Sa;"DET P0S;";

4690 QUTPUT @Sa;"MOV ST, 2;"

4700 QUTPUT @Sa;"CLRW TRA;";

4710 \

4720 NEXT

4730

4740 SUBEND

4750 |

4760 Sa_finished:SUB Sa_finished(@Sa)
4770 QUTPUT @Sa;"_MCH;"; I nmonitor channel
4780 DI SP "

4790 SUBEND

4800 !

4810 SUB Spur_zoom(@Sa,REAL Span_in)
4820 !

4830 ! Fast spurions zoom

4840 !

4850 | @Sa . . . SA address path
4860 ! Span-in . . . Specifdmad in (MHz)
4870 !

4910 !

4920 | NTEGER I,N

4930 REAL Done,Span_work

4940 REAL Span(1:5) ,Rbw(1:5),Vbw(1:5),Sweeptime(1:5)
4950 !

5030 !

5040 Phs_data: !

5050 DATA 3

5060 DATA 100E6, 5E6, 1E6, 0 ,0 | SPAN DATA

5070 DATA  1E6,300E3,100E3, O ,0 I RBW DATA

5080 DATA  3E3, 3E3, 3E3, 0 ,0 I VBW DATA

5090 DATA 0.5, 0.2, 0.5, 0 ,0 ! ST DATA

5100 I Error 10kHz

5110 !

5120 RESTORE Phs_data I Pdc, Phs switch

5130 READ N
5140 READ Span(*) ,Rbw (*) ,Vbw (*) ,Sweeptime (*)
]

5150

5160 Span_work=Span_in*1.E+6

5170 | F Span_work>Span(1) THEN Span_work=Span(1)
5180 !

5190 FOR I=1 TON

5200 !

5210 | F Span_work>Span(I+1) THEN

5220 OUTPUT @Sa;"SP'";Span_work;";{RB=";Rbw(I);";VB=";Vbw(I);";ST=";Sweeptime(I);"};"
5230 QUTPUT @Sa;"TS:"

5240 QUTPUT @Sa;"DONE?;"

5250 ENTER @Sa;Done

5260 Span_work=Span(I+1)

5270 QUTPUT @Sa;"E1:E2:"

5280 END | F

5290

5300 NEXT

5310 !

5320 SUBEND

5330 !

5340 SUB Sa_pause(@Sa,INTEGER Flag,Meas$)
5350 IF Flag THEN

5360 QUTPUT @Sa;"HD;";

5370 DISP "Press ""Cont"" t0 continue. Next neasurenent is ";Meas$;"."
5380 PAUSE

5390 Dl SP "Measuring ";Meas$;"."

5400 END | F

5410 SUBEND
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5420
5430
5440
5450
5460
5470
5480
5490
5500
5510
5520
5530
5540
5550
5560
5570

|
SUB Wi t-1 oop
| NTEGER
FOR I=1 TO 300
DISP "Witing . . . ";
VAIT 1
NEXT |
u SP "
SUBEND

SUB Take_sweep(@Sa)
REAL Done
QUTPUT @Sa;"TS;";
QUTPUT @Sa;"DONE?; "
ENTER @Sa;Done
SUBEND
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To make an eight-point constellation measurement
This example shows how to make an eight-point constellation measurement.

10 Ire-store "8PTCONSTLN_EX"

20 'shows how to use the _IQGRAPH conmmand in conjunction with the _ddCONSTLN
30 '!command to nmake the 8 PO NT CONSTLN neasurement in the PHS DLP.
40 106/05/95

50

60 I NTEGER | ! loop counter

70 | NTEGER Ms I flag for BS M5

80 I NTEGER Cc I flag for BURST CONT

90 INTEGER Start-i I start index for plotting

100 I NTEGER Stop-i I stop index for plotting

110

120 REAL Meas_state I nmeasurenent state variable
130 REAL Iqx_array(1:816) I array to hold x-coordinate val ues
140  REAL Iqy_array(1:816) | " Y "

150

160  ASSIGN @Sa TO 718 ! i/o path to spectrum anal yzer
170

180

190  Start-i=16 I start at beginning of data
200  Stop-i=566 I stop at end of data

210

220  OUTPUT @Sa;'"MOV _ddCONT,O;" I single neasurenent

230  OUTPUT @Sa;"MOV _ddNOPLT,1;" I turn off plotting graph on SA screen
240 ' (hel ps speed)
|

250 QUTPUT @Sa;"MOV _ddCONSTLN,1;" 8 point constellation nmode

260

270  QUTPUT @Sa;"_IQGRAPH;" I execute 8 point constln neasurenent
280 REPEAT

290 ENTER @Sa;Meas_state I enter measurement state

300 UNTI L Meas_state>0 AND Meas_state<3

310

320 | F Meas_state=1 THEN ! neasurement conpl eted
330 DISP "Entering data..."

340 FOR I=1 TO 816

350 QUTPUT @Sa;"_IQX[";I;"]1?;" ! query X-coordinate
360 ENTER @Sa;Iqx_array(I) I enter value

370 Iqx_array(I)=(Igx_array(I)-240)/120 I convert from SA screen units
380 QUTPUT @Sa;"_IQY[";I;"17;" I query Y-coordinate
390 ENTER @Sa;Iqy_array(I) I enter value

400 Iqy_array(I)=(Iqy_array(I)-100)/75 I convert from SA screen units
410 NEXT |

420 D SP

430 GINIT

440 PLOTTER | S CRT, "INTERNAL"

450 GRAPH CS ON

460 VIEWPORT 20, (RATIO*100)-10,20,100

470 FRAME

480 W NDOW-1.5,1.5,-1.5,1.5

490 AXES .1,.1,0,0,10,10,2

500 FOR I=Start_i TO Stop-i

510 IF (I MDD 5=1) THEN ! use every 5th point

520 PENUP

530 PLOT Igx_array(I),Iqy_array(I)

540 END I F

550 NEXT |

560 ELSE

570 DI SP "Measurenent aborted"

580 END | F

590

600 QUTPUT @Sa;"MOV _ddNOPLT,0;" I re-enable SA plotting

610

620 END
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To perform a data bits measurement
This example shows how to run the -DATABITS command.

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

Ire-store "DATABITS_EX"

tshows how to use the _DATABITS command in the PHS DLP
106/05/95

|

| NTEGER | I loop counter
| NTEGERBits_array(1:240) I array to hold data bits
\
REAL Meas_state I neasurenent state variable
|
‘ASSI GN @5a TO 718 I i/o path to spectrum anal yzer
!
OUTPUT @Sa;'"MOV _ddCONT,0;" I single nmeasurement
QUTPUT @Sa;''MOV _ddNOPRT,1;" I turn off printing bits on SA screen
' (hel ps speed)
\
QUTPUT @Sa;'" _DATABITS;" I execute Data Bits neasurenent
REPEAT
ENTER @Sa;Meas_state I enter neasurenent state

UNTIL Meas_state>0 AND Meas_state<31

I F Meas_state=1 THEN ' nmeasurenent conpl eted
PRINT "Derpdul ated Data:"
PRINT "----————=mm "
PRI NT
FOR I=1 TO 240
QUTPUT @Sa;"_BITS[";I;"17;" I query data bits
ENTER @Sa;Bits_array(1) I enter value
NEXT |
FOR I=1 TO 240
PRI NT USI NG "#,D";Bits array(I) I print each bit
I'F (1 mOD 10=0) THEN 10th bit?
PRINT " ! print a space
END | F
IF (1 MOD 40=0) THEN I 40th bit?
PRI NT I new line
END | F
NEXT |
ELSE
DI SP "Measurenment aborted"
I‘END I F
QUTPUT @Sa;"MOV _ddNOPRT,0;"; ! re-enable SA printing bits
|
END
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To perform an I-Q pattern measurement
This example shows how to make an 1-Q pattern measurement.

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
490
500
510
520
530
540
550
560
570
580
590
600
610
620

Ire-store "IQPATTERN_EX"

'shows how to use the _IQGRAPH command in conjunction with the _ddCONSTLN
'command to nake the I-Q PATTERN neasurenent in the PHS DLP.

106/05/95

!

| NTEGER |

| NTEGER Ms

INTEGER Start-i

I NTEGER Stop-i

!

REAL Meas_state !

REAL Igx_array(1:816) !

REAL Iqy_array(1:816) |

!

ASSI GN @sa TO 718 !

!

!

Start-i=16 !

St op-i =566 !

!

QUTPUT @Sa;"MOV _ddCONT,O0;" !

QUTPUT @Sa;"MOV _ddNOPLT,1;" !
|
|

QUTPUT @Sa;"MOV _ddCONSTLN,O;"
!
QUTPUT @Sa;" _IQGRAPH;" !
REPEAT
ENTER @Sa;Meas_state [

| oop counter

flag for BS M

start index for plotting
stop index for plotting

measurement state variable
array to hold x-coordinate val ues
" "
Y

i/o path to spectrum anal yzer

start at beginning of data
stop at the end of data

singl e neasurenent

turn off plotting graph on SA screen
(hel ps speed)

I-Q Pattern node

execute I-Q Pattern measurenent
state

enter neasurenent

UNTI L Meas_state>0 AND Meas_state<31

1
| F Meas_state=1 THEN
DISP "Entering data..."
FOR I=1 TO 816
OUTPUT @Sa;"_IQX[";I;"]17;"
ENTER @Sa; Iqx_array(I)

Iqx_array(I)=(Iqx_array(I)-240)/120

QUTPUT @Sa;"_IQY[";I;"]17;"
ENTER @Sa;Iqy_array(I)

Iqy_array(I)=(Iqy_array(I)-100)/75

NEXT |

D SP

GINIT

PLOTTER | S CRT, "INTERNAL"

GRAPH CS ON

VIEWPORT 20, (RATIO0*100)-10,20,100

FRAVE

W NDOW-1.5,1.5,-1.5,1.5

AXES .1,.1,0,0,10,10,2

FOR I=Start_i TO Stop-i

PLOT Iqx_array(I),Iqy_array(I)

NEXT |
ELSE

D SP
END | F
1
QUTPUT @Sa;'MOV _dd4NOPLT,O;" !
1
END

"Measurenent aborted"

I measurenent conpl et ed

I query X-coordinate
I enter value

I convert from SA screen units:
I SA screen x=240 is 0
I SA screen 120 x units is 1
I query Y-coordinate
I enter value

I convert from SA screen units:
I SA screen y=100 is 0

I SA screen 75 y units is 1

re-enable SA plotting
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To perform a modulation accuracy measurement

This example shows how to use the - MODACC command to perform a modulation accuracy
measurement.

10 I're-store "MODACC_EX1"

20 'shows how to use the _MODACC command in the PHS DLP
30 106/05/95

40 !

measurement state variable
rns error vector magnitude
rns magni tude error

rns phase error

peak error vector magnitude
iq origin offset

carrier frequency error

50 REAL Fleas-state
60 REAL Rms_evm

70 REAL Hag-err

80 REAL Phase-err
90 REAL Peak-evm
100 REAL Iq_offset
110 REAL Cf_err

120

130  ASSIGN @sa TO 718 I i/o path to spectrum anal yzer
140 |

150 |

160 QUTPUT @Sa;'"MOV _ddCONT,0;" I single neasurenent

170 QUTPUT @Sa;'MOV _ddPARTIAL,O;" I full data

180 ‘QJTPUT @Sa;"MOV _ddAvG,o0;" I averaging of f

190

200  QUTPUT @Sa;"_MODACC;" I execute Mdul ati on Accuracy meas.
210 REPEAT

220 ENTER @Sa;Meas_state I enter neasurement state
230 L‘JNTI L Meas_state>0 AND Meas_state<3

240

250 | F Meas_state=1 THEN ! neasurement conpl eted
260 QUTPUT @Sa;"_EVMRMS?;" I query rms evm

270 ENTER @Sa;Rms_evm I enter val ue

280 QOUTPUT @Sa;"_MERR?;" I query nmagnitude error
290 ENTER @Sa;Mag_err I enter value

300 QUTPUT @Sa;"_PERR7;" I query phase error

310 ENTER @Sa;Phase_err | enter value

320 QUTPUT @Sa;"_EVMPK7;" I query peak evm

330 ENTER @Sa;Peak_evm I enter value

340 OUTPUT @Sa;" _IQOFS7;" I query iq origin offset
350 ENTER @Sa;Iq_offset I enter val ue

360 QUTPUT @Sa;' _CFERR?Z;" I query carrier frequency error
370 ENTER @Sa;Cf_err | enter value

380 PRINT "Mdul ation Accuracy results: "

390 PRINT !l----------mmmmmmmmemmooeoes s?

400 PRI NT

410 PRI NT "RMS EVM ":Rms_evm;" %"

420 PRI NT " RMS HAG ERR ";Mag_err;" %"

430 PRINT " RVE PHASE ERROR ";Phase_err;' degrees"

440 PRI NT "PEAK EVM ";Peak_evm;" %"

450 PRINT "1Q ORIG N OFFSET: ";Iq_offset;" dB"

460 PRI NT " CARRI ER FREQ ERROR ";Cf_err;" Hz"

470 ELSE

480 DI SP "Measurement aborted”

490 END I F

500 !

510 END
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To perform a modulation accuracy measurement with averaging

This example shows how to use the -MODACC command to perform a modulation accuracy
measurement 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
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540
550
560
570
580
590
600
610

I're-store "MODACC_EX3"

'shows how to use the _MODACC command with averaging in the PHS DLP

106/05/95
\

REAL Meas_state
REAL Rms_evm_mean
REAL Hag-err-nean
REAL Ph_err_mean
REAL Iq_offset_mean
REAL Cf_err_mean
\
REAL Rms_evm_sd
REAL Rms_evm_max
REAL Rms_evm_min
REAL Mag_err_sd
REAL Mag_err_max
REAL Mag_err_min
REAL Ph_err_sd
REAL Ph_err_max
I‘QEAL Ph_err_min
REAL Evm_rt_ul
REAL Evm_rt_11
REAL Evm_ft_ul
REAL Evm_£ft_11
\
ASS|I GN @Sa TO 718
\
|
QUTPUT @Sa;"MOV _ddCONT,0;"
QUTPUT @Sa;'"MOV _ddPARTIAL,O;
QUTPUT @Sa;"MOV _ddAvVG,1;"
QUTPUT @Sa;"MOV _ddNAVG,15;"
\
QUTPUT @Sa;'"_MODACC;"
REPEAT
ENTER @Sa;Meas_state

UNTI L Meas_state>0 AND Meas_state<3

| F Meas_state=1 THEN
QUTPUT @Sa;" _EVMRMS?;"
ENTER @Sa;Rms_evm_mean
QUTPUT @Sa;" _MERR?;"
ENTER @Sa;Mag_err_mean
QUTPUT @Sa;"_PERR?;"
ENTER @Sa;Ph_err_mean
QUTPUT @Sa;" _IQOFS?;"
ENTER @Sa;Iq_offset_mean
QUTPUT @Sa;'"_CFERR?;"
ENTER @Sa;Cf_err_mean

QUTPUT @Sa;"_EVMSD7;"
ENTER @Sa;Rms_evm_sd
QUTPUT @Sa;"_EVMMAX?7;"
ENTER @Sa;Rms_evm_max
QUTPUT @Sa;'_EVMMIN?;"
ENTER @Sa;Rms_evm_min
QUTPUT @Sa;"_MERRSD7;"
ENTER @Sa;Mag_err_sd
QUTPUT @Sa;"_MERRMAX?;"
ENTER @Sa;Mag_err_max

measurenent state variable

mean rnms error vector magnitude
mean rns magnitude error

mean rns phase error

mean iq origin offset

mean carrier frequency error

rms evm standard deviation
rms evm nmaxi num val ue

rms evm mini num val ue

rms magnitude error std dev.
rms magni tude error max. val ue
rms magi ntude error nin. value
rms phase error std dev.

rms phase error max. value
rms phase error nin. value

rms evm uncertainty (20-30C) upper lim

" " lower lim
" (0-55C) upper |im
" " lower lim

i/o path to spectrum anal yzer

singl e neasurenent

full data

averagi ng on

set for 15 neasurement average

execute Mbdul ation Accuracy meas.

enter measurement state

measur enent conpl et ed
query mean rnms evm

enter val ue

query nean magnitude error
enter val ue

query mean phase error
enter val ue

query mean iq origin offset
enter val ue

query nean carrier frequency error
enter val ue

query rms evm std dev

enter val ue

query rms evm nmax val ue
enter val ue

query rms evm mn val ue
enter val ue

query rms nag err std dev
enter val ue

query rms nag err nax val ue
enter val ue
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620 QUTPUT @Sa;'"_MERRMIN?;" query rnms mag err mn value

I
630 ENTER @Sa;Mag_err_min I enter val ue

640 OUTPUT @Sa;'_PERRSD7;" I query rnms phase err std dev

650 ENTER @Sa;Ph_err_sd | enter val ue

660 OUTPUT @Sa;'"_PERRMAX?;" I query rnms phase err max val ue

670 ENTER @Sa;Ph_err_max I enter value

680 QUTPUT @Sa;"_PERRMIN?;" I query rnms pahse err min value

690 ENTER @Sa;Ph_err_min ! enter value

700 !

710 QUTPUT @Sa;"_EVMRUL?;" I query (20-30C) rms evmuncert low lim
720 ENTER @Sa;Evm_rt_ul | enter value

730 QUTPUT @Sa;"_EVMRLL?;" I query (20-30C) rms evmuncert upp lim
740 ENTER @Sa;Evm_rt_11 | enter val ue

750 QUTPUT @Sa;"_EVMFUL?;" I query (0-55C) rms evmuncert low lim
760 ENTER @Sa;Evm_ft_ul ! enter value

770 QUTPUT @Sa;"_EVMFLL?;" I query (0_55C) rms evmuncert upp |im
;88 El‘\ITER @Sa;Evm_ft_11 | enter val ue

800 Title:l MAGE " ",6X,"Mean",6X,"Std dev",6X,"Max",6X,"Min"
810 Evm:IMAGE "RMS EVM (%): ", 56X,3D.D,8X,2D.DD,5X,2D.D,5X,2D.D

820 Mag_err:IMAGE " RMB HAG ERR (4):",6X,2D.D,9X,D.DD,6X,D.D,6X,D.D

830 Ph_err:IMAGE " RMS PHASE ERR (deg):",2X,2D.D,9X,D.DD,6X,D.D,6X,D.D

840 |

850 Room tenp: | MAGE "Tenp. Range 20-30 ¢",9X,DD.D," % > RMS EVA > ",DD.D," %"
860 Ful | -temp: | MAGE "Tenp. Range O-55 C" 9X DD " % > RMB EVM > ",DD.D," %"
870 !

880 Iq_offset:IMAGE "Mean | Q ORIG N OFFSET (dB):",9X,3D.D

890 Cf_error:IMAGE “Mean CARRI ER FREQ ERR (Hz):",8X,5D.D

900 !

910 PRINT "Modul ation Accuracy results: [for sanple of 15 bursts]"”

920 PRINT M- e e e e e e e e e e e e "

930 PRI NT

940 PRINT USING Title

950 PRI NT

960 PRI NT US| NG Evm;Rms_evm_mean,Rms_evm_sd,Rms_evm_max,Rms_evm_min

970 PRI NT USI NG Mag_erxr ;Mag_err_mean,Mag_err_sd,Mag_err_max,Mag_err_min
980 PRI NT US| NG Ph_err ;Ph_err_mean,Ph_err_sd,Ph_err_max,Ph_err_min

990 PRI NT

1000 PRINT " RVMS EVM Uncertainty"

1010 PRI NT

1020 PRI NT USI NG Room_temp;Evm_rt_ul,Evm_rt_11
1030 PRI NT USI NG Full_temp;Evm_ft_ul,Evm_ft_11
1040 PRI NT

1050 PRI NT

1060 PRI NT USI NG Iq_offset;Iq_offset_mean

1070 PRI NT USI NG Cf_error;Cf_err_mean

1080 ELSE

1090 DI SP "Measurenent aborted"

1100 END IF

1110

1120 END
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To see the status of a digital demodulation measurement

This example shows how to see the status of a digita demodulation measurement using the

-ddSTATUS command.
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270
280
290
300
310
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Ire-store "STATUS- EX

'shows how to use the _ddSTATUS command in the PHS DLP

106/05/95
REAL Meas_state

| NTEGER Ft_acq_stat

| NTEGER Ft_tr_stat

| NTEGER Ft _uniq_word
| NTEGERFt_sync_errs
REAL Ft_sbloc

| NTEGER Meas_stat

| NTEGER Meas_tr_stat

| NTEGER Meas _uniq_num

| NTEGER Meas_sync_match
| NTEGERMeas_sync_err

| NTEGER Meas_bce

| NTEGER Meas_iqnf

| NTEGER Meas_ignc

| NTEGER Meas_lomag_pts

ASS| GN @sa TO 718

QUTPUT @Sa;"_ddSTATUS;"
REPEAT
ENTER @Sa;Meas_state

UNTI L Meas_state>0 AND Meas_state<2

| F Meas_state=1 THEN
QUTPUT @Sa;'"_ddFTACQS?;"
ENTER @Sa;Ft_acq_stat
QUTPUT @Sa;"_ddFTTRS?;"
ENTER @Sa;Ft_tr_stat
OUTPUT @Sa;'" _ddFTUW?;"
ENTER @Sa;Ft_uniq_word
QUTPUT @Sa;'" _ddFTSE?;"
ENTER @Sa;Ft_sync_errs
QUTPUT @Sa;" _ddFTSBLOC?;"
ENTER @Sa;Ft_sbloc
QUTPUT @Sa;' _ddSTAT?;"
ENTER @Sa;Meas_stat
QUTPUT @Sa;'" _ddTRS?;"
ENTER @Sa;Meas_tr_stat
QUTPUT @Sa;'" _ddAUW?;"
ENTER @Sa;Meas_uniq_num
QUTPUT @Sa;'"_ddSM?;"
ENTER @Sa;Meas_sync_match
QUTPUT @Sa;"_ddSWE?;"
ENTER @Sa;Meas_sync_err
QUTPUT @Sa;"_ddBCE?;"
ENTER @Sa;Meas_bce
QUTPUT @Sa;"_ddIQNF?;"
ENTER @Sa;Meas_iqgnf
QUTPUT @Sa;"_ddIQNC?;"
ENTER @Sa;Meas_ignc
QUTPUT @Sa;"_ddLOMAGPTS?;"
ENTER @Sa;Meas_lomag_pts

measurement state variable

Frame trigger acquisition status
Frame trigger time record status
Frame trigger uniq word nunber
Frame trigger sync errors

Frame trigger sunc bit |ocation

Measurement status result
Measurement tine record status
Measurement uniq (word) nunber
Measur ement sync match

Measur enent sync errors
Measurement bit conpare errors
Measurement iq null flag
Measurerment iq null count
Measurement | ow magnitude points

i/o path to spectrum anal yzer

display digital denod. status

enter measurenment state

measur enent conpl et ed
query FT acqusition status

enter val ue

query FT tine record status
enter val ue

query FT uniq word nunber
enter val ue

query FT sync word errors
enter val ue

query FT sync bit |ocation
enter val ue

query meas status result
enter val ue

query meas tinme record status
enter val ue

query meas actual unig word nunber
enter val ue

query meas sync match

enter val ue

query meas Sync errors

enter val ue

query meas bit conpare errors
enter bval ue
query meas iq null flag

enter val ue

query meas iq null count
enter val ue

query meas | ow mag points
enter val ue
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620
630
640
650
660
670
680
690
700
710
720
730
740
750
760
770
780
790
800
810
820
830
840

PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
PRINT
ELSE

"Digital Demodulator status:"

"FT Acquisition Status
"FT Time Record Status:
"FT Acquisition Uniq Number:
"FT Acquisition Sync errors:
"FT Sync Bit Location:

"Measurement Status (0=0K) :

"Measurement Time Record Status:

"Uniq Word (1=UP 2=DOWN):

"Sync Match (1=PERFECT MATCH):
"Sync Word Errors:

"Pass 1&2 Bit Compare Errors:
"IQ Null Flag:

"IQ Null Count:

"Low magnitude points:

DISP '"Measurement aborted"

END IF

END
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(1=0K):

";Ft_acq_stat
" Ft_tr_stat
";Ft_uniq_num
";Ft_sync_errs
":Ft_sbloc

";Meas_stat
";Meas_tr_stat
'*;Meas_uniq_num
";Meas_sync_match
";Meas_sync_err
";Meas_bce
";Meas_iqnf
";Meas_iqnc
";Meas_lomag_pts



Specifications

This chapter contains the following:

m The specifications and characteristics for Option 052 and the HP 85726B PHS measurements
personality.

m The specifications and characteristics for digital demodulation measurements with Option 151
and Option 160 and the HP 85726B PHS measurements personality.

= A tutorial on understanding the EVM accuracy specification.

Specifications and Characteristics

This chapter contains information about the specifications and characteristics for Option 052
and the HP 85726B PHS measurements personality.

Note For the HP 85726B PHS measurements personality or Option 052 to meet
the specifications, the spectrum anayzer self-cdibration routines must be
performed periodicaly. 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 User's Guide, Chapter 2, “Getting Started.”
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Specifications for Option 052 (Available for HP 8593E, HP 8594E,
HP 8595E, or HP 8596E Spectrum Analyzer)

This section contains the specifications for Option 052, the improved amplitude accuracy for
the PHS spectrum analyzer. Specifications describe warranted performance. Option 052 is
available only for an HP 8593E, HP 8594E, HP 8595E, or HP 8596E spectrum analyzer.

The specifications for Option 052 apply only if the following conditions are met:

m The spectrum analyzer is operated within the temperature range of 0 °C to +55 °C (unless
otherwise noted).

m The spectrum analyzer temperature has been stabilized. The instrument 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.

m The amplitude (CAL AMPTD) and frequency (CAL FREQ) self-calibration routines have been
performed after the instrument temperature is stabilized.

® The maximum safe input level is not exceeded. Total input power to the spectrum analyzer
must not exceed +30 dBm (1 W).

Option 052 Specifications

Frequency range PHS band, 1895 to 1918 MHz

Absolute amplitude accuracy*
Input attenuation set to 10, 20, or 30 dB (equivalent to a 0°Cto55°C 20 °Cto 30 °C
ref level of —10 to +20 dBm with no ext atten correctiont) +1.0dB +0.5dB
Input attenuation set to 40 dB (equivalent to a ref level +1.3 dB +0.5 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.
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Specifications and Characteristics for the HP 85726B

This section contains the specifications and characteristics for the HP 85726B PHS
measurements personality. The specifications apply to both personal and cell station testing,
unless otherwise indicated. The specifications and characteristics for HP 85726B apply only if
the following conditions are met:

s The HP 85726B PHS measurements personality is used with an HP 8593E, 8594E, 8595E,
or 8596E spectrum analyzer with firmware dated 940822 or later. The HP 85726B is not
compatible with HP 8590 A-Series analyzers.

m  The necessary options are installed in the spectrum analyzer. See “The Equipment You Will
Need” in Chapter 1, “Getting Started,” for a list of the necessary options and acceptable
option substitutions.

s The spectrum analyzer is operated within the temperature range of 0 °C to +55 °C, except
where a restricted temperature range is noted.

8 The spectrum analyzer temperature has been stabilized. The instrument temperature
is considered to be stabilized if the spectrum anayzer 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.

s The instrument temperature is stabilized, and the amplitude (CAL AMPTD) and frequency
(CAL FREQ) self-calibration routines have been performed.

m  The measurements are performed on PHS transmitter signals. The carrier frequencies must
be within the band limit of 1895 to 1918 MHz.

m  The spectrum anayzer settings have been set automatically by each measurement routine in
the personality.

m The maximum safe input level is not exceeded. Total input power to the spectrum analyzer
must not exceed +30 dBm (1 W).

»  The optimum amount of externa attenuation is used for the specific carrier power level. See
“Configuring the Personality for Your Test Setup” in Chapter 2, “Station Measurements.”
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Table Notation

The following terms and abbreviations are used in the table of specifications and characteristics

for the HP 85726B:
Specifications

Characteristics

Typical

Abbreviations

Standards

Describe warranted performance over the temperature range
0 °C to +55 °C (unless otherwise noted).

Provide useful, but non-warranted, information about the
functions and performance of the instrument. Characteristics
are identified by the label “(characteristic). ”

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 typica value for the specification. Typical
performance, where listed, is not warranted, but indicates
performance that most spectrum anayzers 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).

Many of the measurements are based upon the RCR STD-28
Japan Digitd Cellular Telecommunication System standard. RCR
is the Research and Development Center for Radio Systems.

General Specifications

Maximum safe input level

Aging
Temperature stability
External attenuation correction

Channel number tuning

Defined channel X frequency

‘recision Frequency Reference (Option 004)

Total power must not exceed + 30 dBm (1 W)

41 x 1077 /year
+1 x 1078

0 to 90 dB in 0.01 dB steps
0 to 9999 with respect to user defined frequency

Any frequency within the frequency range of the spectrum
analyzer
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Antenna Power (carrier power) (RCR STD-28 7.1.4.2 and 3.4.2.1)

The antenna power measurement measures the mean power of the RF carrier during the “on” part of the burst, and
then displays a value which is the calculated average power over the entire frame. The mean power is obtained by
converting the log power trace obtained in zero span to a power trace and then averaging the trace data.

Carrier power range +53 dBm (200 W) to —20 dBm (0.01 mW)*

achievable low limit (—60 + ext atten) dBm

Absolute carrier power accuracy, with carrier power of
+563 dBm to —20 dBm

With Option 052, for mean carrier power range 0°Cto b5 °C 20 °Cto 30 °C
(25 dBm + ext atten) to (15 dBm + ext atten) +1.3 dB +1.0 dB
(15 dBm + ext atten) to (—15 dBm + ext atten) +1.0dB +0.5 dB
(—15dBm + ext atten) to (—35 dBm + ext atten) +1.2 dB +0.9dB
Without Option 052, for mean carrier power range 0°Cto55°C
(25 dBm + ext atten) to (—35 dBm + ext atten) +4.1 dB +1.9 dB (typical)
Carrier power resolution 0.1dB

* CAUTION: You must use sufficient external attenuation to limit power at spectrum analyzer input to absolute
maximum of + 30 dBm (1 W). The low limit applies for external attenuation of 40 dB or less.

Carrier Off Leakage Power (RCR STD-28 7.1.5 and 3.4.2.5) (MKK test item 3)

The carrier off power measurement measures the average power during the off part of the burst.
+38 dBm* to —20 dBm
—30 dBm to (—75 + ext atten) dBm#t

Carrier power range
Carrier off leakage power range
Absolute carrier off leakage power accuracy

For carrier off levels > 10 dB above the average noise level

With Option 052 +2.8 dB +1.5 dB (typical)
Without Option 052 +4.2 dB +1.9 dB (typical)
Relative carrier off leakage power accuracy
For carrier off levels > 10 dB above the average noise level +1.8 dB +1.1 dB (typical)
Carrier off power resolution 0.1dB

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to absolute maximum of
+30 dBm (1 W).
1t The lower limit is equivalent to the displayed average noise level of the spectrum analyzer.

Occupied Bandwidth (RCR STD-28 7.1.3 and 3.4.2.7) (MKK test item 6)

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 (defined 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 (2 kHz
Frequency accuracy of occupied bandwidth +3 kHz (characteristic)
Frequency resolution of delta frequency 1 kHz

Frequency accuracy of delta frequency

+8 kHz + (frequency reference error) X (carrier frequency)

(characteristic)

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to absolute maximum of

+30 dBm (1 W).
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Adjacent Channel Power (RCR STD-28 7.1.8, 3.4.2.3) (MKK test item 4)

The ACP measurement is performed using the spectrum analyzer integration method with an integration bandwidth
of 192 kHz. The measurement is made using peak detection.

The ACP measurement uses a single integration equation and treats all spectral components as if due to modulation
and random noise.

Because of the noise-like nature of the n/4 DQPSK modulation, there is some measurement-to-measurement
variation in the results of the ACP FAST measurement. The repeatability of the measurement can be improved by
using the ACP single channel per sweep measurement (ACP STD); this measurement takes more data points per
channel than does the multichannel per sweep measurement (ACP FAST), 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)*
Spectrum display for a multichannel per sweep (five Small vertical lines near the bottom graticule of the
channels) measurement spectrum analyzer display are used to indicate the

integration bandwidth edges for the adjacent and
alternate channels.

Sweep time 2s
Display range of spectrum, log scale 0 to —100 dB from ref level
Absolute amplitude accuracy for adjacent channels.
With Option 052 +2.6 dB +1.4 dB (typical)
Without Option 052 +4.1 dB +1.9 dB (typical)
Relative amplitude accuracy +1.6 dB +1.0 dB (typical)
ACP Table (Numerical)
Table entries Absolute power for adjacent and alternate channels.

Power ratio for adjacent and alternate channels.

ACP minimum result for adjacent channels —45 dBm
- 50 dBm (characteristic)

Power ralio accuracy for adjacent channels (600 kHz) and | +:1.6 dB (characteristic)
alternate channels (900 kHz)

Integration bandwidth accuracy +3% (characteristic)
Frequency selectivity accuracy for inner edge of adjacent
channels
For multichannel per sweep (five channels) 5.5 kHz (characteristic)
For single channel per sweep 720 Hz (characteristic)

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to
absolute maximum of +30 dBm (1 W).
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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 of 192 kHz. The
measurement is made using sample detection for continuous carriers.

Channel Spectrum (Graphical)

Channel power range, with optimum total attenuation
Maximum
Minimum

Absolute amplitude accuracy of channel spectrum
With Option 052, input attenuation set to 10, 20, or
30 dB
Without Option 052

+53 dBm*

total carrier power —80 dB but not less than —85 dBm
(characteristic)

+2.0dB
+5.0 dB

+1.2 dB (typical)
+2.8 dB (typical)

Channel Power (Numerical)

Absolute amplitude accuracy of channel power
With Option 052, input attenuation set to 10, 20, or
30dB
Without Option 052

Integration bandwidth accuracy

+2.0 dB (characteristic)
+5.0 dB (characteristic)

+3% (characteristic)

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to absolute maximum of

+30 dBm (1 W).
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Power versus Time (RCR STD-28 6.1.6 and 3.4.2.4)

The power versus time measurements analyze the amplitude profile 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
Display range of waveform, log scale
Amplitude range
Vertical scale per division
Relative amplitude accuracy:
for 0 to —~70 dB from ref level
for 0 to —110 dB from ref level
Sweep time accuracy (sweep times less than 20 ms)
Time resolution:
Frame
Burst
Rising edge
Falling edge
Jitter

Relative time between any two points

Attack and release time accuracy
Burst width time accuracy

Absolute time error, with respect to external trigger:

+38 dBm to —20 dBm*
Select either 0 dB to —70 dB or 0 dB to —110 dB
(Mean carrier power +4 dB) to (=77 + ext atten) dBmt

1dBto 15dB in 1 dB steps

+1.0dB
+2.2dB
+0.02% (characteristic)

+0.7 dB (typical)
+1.2 dB (typical)

15.625 us

2 us

0.2 us

0.2 us

0.1 ps (characteristic)

+(0.1 + (0.0001 x delta time) + (time resolution) us
(characteristic)

+0.6 us (characteristic)

+6 us (characteristic)

+30 dBm (1 W).

Frame display +17 us (characteristic)
Burst display +2.5 us (characteristic)
Rising edge display +0.7 us (characteristic)
Fualling edge display +0.7 us (characteristic)

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to absolute maximum of

t The lower limit is equivalent to the displayed average noise level of the spectrum analyzer.

Spurious Emissions (RCR STD-28 7.1.2, 3.4.2.6) (MKK test item 7)

Measures the mean power of a spurious emission over the full frame duration. The mean power is obtained by
converting the log power obtained in zero span to a power trace and then averaging the trace data.

Carrier power range

1 MHz < spur frequency < 2.9 GHz

With Option 052
Without Option 052

With Option 052

Absolute spurious emission power accuracy (within PHS bands)

For spurious levels >10 dB above the average noise level

Relative spurious emission power accuracy (within PHS Bands)

For spurious levels >10 dB above the average noise level

+563 dBm* to —20 dBm

Minimum spurious emission power for spur >1 MHz from carrier and |(-57 + ext atten) dBm t

+2.8 dB +1.5 dB (typical)
+4.2 dB +1.9 dB (typical)
+1.8 dB +1.0 dB (typical)

+30 dBm (1 W).

* CAUTION: Use sufficient external attenuation to limit power at spectrum analyzer input to absolute maximum of

t The minimum spurious emission power is equivalent to the displayed average noise level of the spectrum
analyzer and does not include the effect of 2nd order distortion caused by the spectrum analyzer.
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Digital Demodulation Specifications and Characteristics

HP 8593E, HP 8594E, HP 8595E, and HP 8596E PHS Spectrum Analyzers

With Options 151 and 160

Specifkations

Minimum Input Power

Minimum Input Power |-15 dBm

Minimum Input Carrier Frequency

Minimum Input Carrier Frequency |1O MHz

Carrier Frequency Error (RCR STD-28 7.1.1.2, “Frequency error” and 3.4.2.8, “Frequency stability”)

The carrier frequency error measurement calculates the average carrier frequency error from the nominal channel
frequency over a single timeslot.

Frequency Error Accuracy |i [18 Hz t (frequency reference accuracy x carrier frequency) }

Frequency error accuracy with Option 004 high stability frequency reference is f270 Hz (based on 0.132 ppm
frequency reference accuracy, 1 .9 GHz carrier frequency, O to 55 °C, within one year of calibration). See the
precision frequency reference specification in the spectrum analyzer calibration guide.

I-Q Origin Offset (RCR STD-28 7.1.7 “Modulation accuracy,” and 3.4.2.9 “Modulation accuracy”)

1-Q origin offset calculates the fixed offset of the in-phase and quadrature components of the digital modulation.

1-Q origin offset accuracy f0.5 dB for origin offset values greater than -40 dB

Error Vector Magnitude (RCR STD-28 7.1.7 “Modulation accuracy,” and 3.4.2.9 “Modulation accuracy”)

The error vector magnitude (EVM) measurement calculates the RMS error vector magnitude over a timeslot. A full
timeslot measurement includes 111 symbols. EVM is minimized by removing frequency error, phase offset, and I-Q
origin offset before calculating EVM for a given timeslot.

Error Vector Mag| itude Accuracy
Full timeslot measurement without EVM correction
20 °C to 30 °C 0°Cto55°C

RMS EVM Floor*t 1.0% 1.3%

RMS Magnitude Error Floort < 0.8% < 0.8%

RMS Phase Error Floort <0.58° <0.75°
RMS EVM max standard deviation of all single 0.4% 0.5%
measurements
RMS EVM max standard deviation of all measurements, 0.12% 0.16%
average of 10

Note: For a detailed description of the EVM specifications, see “Interpreting the EVM Specifications,” later in this
chapter.

* Represents the maximum mean RMS EVM due to internal limitations.
t RMS EVM, RMS magnitude error, and RMS phase error can not be accurately measured below the floor value.
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Characteristics

Corrected Error Vector Magnitude Accuracy

Full timeslot measurement with EVM correction enabled
20 °C to 30 °C 0 °Cto 55°C
RMS EVM Floor* 0.4% 0.5%
BMS EVM max standard deviation of all single measurements 0 (4% +0.5%
RMS EVM max standard deviation of all measurements, average of 10 +0.12% +0.16%

| chawvter.

Note: For a detailed description of the EVM specifications, see “Interpreting the EVM Specifications,” later in this

internal imitations.

* RMS EVM cannot be accurately measured below the floor value. Represents the maximum mean RMS EVM due to

Measurement Time

Full timeslot measurement with frame synchronization

Initial setup and first measurement 12.5s
Repeat a single measurement 6.0s
Continuous measurement update interval 1.6s

Frame Trigger Stability

Prame trigger stability

1 bit in 15 min after 1 hour warm-up
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Interpreting the EVM Specifications

Refer to Figure 7-1. 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 6) of the perfect vector and the actual measured vector.

D=measured vector
R=reference vector
8=phase error

m=magnitude error

pb742b

Figure 7-1. Vector Components of EVM

RMS EVM Floor

The EVM depends on two components, the phase error (6), 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 anayzers.

The accuracy of the magnitude error measurement is limited by the spectrum analyzer
sampling resolution, and by the ripple of the filters in the signa processing path. In the HP
8590 E-Series spectrum analyzer, the total uncertainty in the magnitude error measurement is
less than 0.8%.

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 °C 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 0.58".

The phase and magnitude error uncertainties combine in an RMS sum, yielding a maximum
positive error in the RMS EVM reading of 1.0% between 20 °C to 30 “C. Thus, a perfect PHS
signal with 0% RMS EVM could be measured by a worst-case spectrum analyzer as 1.0% RMS
EVM. Typicaly, the error in the RMS EVM reading will be about +0.7% from a typical RMS
phase error uncertainty of 0.35". Also, sources with RMS EVM below 1.0% cannot be measured
accurately unless the spectrum analyzer EVM is cdlibrated using a known precision modulated

source.
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This EVM measurement floor is analogous to the noise floor in a signa amplitude measurement
and represents an averaged value.

The RMS EVM floor is specified between 20 °C to 30 °C (common room temperature), and over
a temperature range of 0 °C to 55 °C.

The dominant contributor to the RMS EVM floor is the phase error uncertainty due to spectrum
analyzer phase noise. The measured RMS EVM is the sum of the spectrum anayzer RMS EVM
and the true RMS EVM of the signa. The RMS EVM reading will usualy be higher than the
true RMS EVM.

RMS EVM Measurement Repeatability

Variations due to filter ripple and phase noise between measurements produce variations in

the measurement results. Also, PHS devices under test can output widely-varying EVM from
measurement to measurement. Throughout the rest of this discussion, we assume the source
to have fixed RMS EVM. The variation of RMS EVM, which is caused by the instrument, is
specified as the RMS EVM Maximum Standard Deviation. Averaging will reduce the variation of
repeated measurements and follows the relation from Gaussian probability distributions. That
is.

(eq. 7-1)

Sdev_avg = —1— x Sdev_single

VN

where N is the number of averages, Sdev_single is the RMS EVM Maximum standard deviation
for single measurements, and Sdev_avg is the standard deviation of repeated trials of N
averages.

This example uses the Max Standard Deviation specification to caculate the maximum standard
deviation between repeated trials of 20 average measurements.

Use the Max Standard Deviation specification for Single Measurements and also the above
equation:

1
Sdev-avg = —= x 0.4%

V20

= 0.089% mazimum
This result gives the maximum repeatability error that is due solely to the spectrum analyzer.

When averaged EVM measurements are made by the HP 85726B PHS measurements
persondity, the mean and standard deviation of the N intermediate data points is calculated
and displayed.
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Uncertainty in EVM Measurements

All EVM measurements contain uncertainty in the measurement result. Uncertainty is caused
by addition of RMS EVM due to the Max EVM Foor of the spectrum anayzer, and also from
the spectrum anayzer EVM repeatability. When calculating the uncertainty, different limits are
used in the positive and negative directions. For more information on calculating positive and
negative uncertainties, refer to Appendix A, located at the end of this chapter.

When averaging is done, the HP 85726B PHS measurements personality calculates and displays
the uncertainties for the measurement using the equations defined in Appendix A for both
temperature ranges. User-specified parameters for this uncertainty calculation are number of
averages and the standard deviation factor.

Corrected or Calibrated EVM Measurements

Chapter 2, “Making Measurements’ contains details on how to perform the EVM calibration
procedure. The process of calibrating the instrument for EVM effectively minimizes the

RMS EVM floor of the analyzer but does not remove it atogether. Rather than the worst

case RMS EVM floor specification, the actual measured floor is used for subsequent averaged
measurements. For single measurements, the specified maximum RMS EVM floor value of 0.4%
is used when calculating uncertainties. For corrected averaged measurements, uncertainties are
caculated by the HP 85726B PHS measurements personality.
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Appendix A
Uncertainty in EVM Measurements

The Cause of EVM Uncertainties

All EVM measurements contain uncertainty in the measurement result. Uncertainty is caused
by addition of RMS EVM due to the Max EVM Floor of the spectrum anayzer, and aso from
the spectrum anayzer EVM repeatability. When calculating the uncertainty, different limits are
used in the positive and negative directions.

How to Derive Positive and Negative EVM Uncertainties

The positive RMS EVM uncertainty limit is derived from the magnitude error due to the digita
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 be a
maximum of 0.75% for single measurements. If averaging is done, the positive uncertainty can
be modified dightly. The standard deviation of the RMS EVM s caculated for the number of
averages and multiplied by a factor. This factor is the number of standard deviations to be used
in the uncertainty calculations; 30 or 40, for example. This factor (_ddSDF) is remotely-settable
by the user, and defaults to 3.13. Positive uncertainty is then calculated as the lesser of 0.75%,

or.
tdd
Factor X stadey %
vN

(eq. A-l)

VN

The RMS EVM reading will usualy be higher than the true RMS EVM because the spectrum
andyzer adds error to the EVM measurement.

The negative RMS EVM uncertainty limit is derived from the RMS EVM standard deviation
and the Effective RMS EVM Foor. For single measurements the RMS EVM maximum standard
deviation is used. For averaged measurements, a calculated RMS EVM standard deviation

is derived from gaussian probability theory, as in equation 7-1. The standard deviation is
multiplied by a factor, as described above.

The second contributor, the Effective RMS EVM Floor, can differ from the RMS EVM Floor
specification because spectrum analyzer phase error uncertainty is much greater than the
magnitude uncertainty. Error in the displayed RMS EVM is a function of the size of the RMS
EVM magnitude error and the RMS EVM phase error, for values above the RMS EVM Foor. An
RMS EVM vaue with a large magnitude component has less error than an RMS EVM value with
a small magnitude component.

. . L stddev
Positive uncertainty limit = MINIMUM { 0.75, Factor x

This is because the spectrum analyzer measures EVM magnitude error more accurately than
RMS phase error.
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The Effective Floor for a measurement is caculated from the phase error contribution from the
gpectrum analyzer and the displayed RMS Magnitude, Phase and EVM numbers. The equations
for the calculation are as follows:

(eq. A-2)
Effective EVM Floor = Displayed RMS EVM — Signal RMS EVM
Breaking these terms down,
(eq. A-3)
Effective EVM Floor =

L
2

DRE — 100 x

2
DRME DRME . o[ (DRPE — Ephsa)
(—100 ) +4x<1+ 100 )xsm( 5 )]
where:

DRE is Displayed RMSEVM

DRME is Displayed RMS Magnitude Error

DRPE is Displayed RMS Phase Error

Ephsa is Spectrum Anayzer Phase Error Floor

Phase is in degrees, Magnitude is in %.

For the temperature range 20 °C to 30 °C, use Ephsa = 0.573 degrees
For the temperature range 0 °C to 55 “C, use Ephsa = 0.745 degrees

The negative uncertainty limit is then:
stddev

VN

When averaging is done, the HP 85726B PHS measurements persondity caculates and displays
the uncertainties for the measurement using the equations defined above for both temperature
ranges. When single EVM measurements are made (N= 1), the uncertainties can be calculated
by hand. A family of curves has been creasted using equation A-3, that specifies Effective
RMS EVM Foor versus Displayed RMS EVM versus Displayed Magnitude Error. These curves
are shown in Figure 7-2 and Figure 7-3 for the 20 °C to 30 °C, and 0 °C to 55 °C temperature
ranges.

+ Effective EVM Floor

Negative uncertainty limit = Factor X

To use these curves:
1. Find the displayed RMS EVM on the horizontal axis

2. Trace a vertica line to the intersection with the curve that represents the displayed RMS
magnitude error

3. Look across to the effective EVM floor axis to read the maximum positive offset in the
current displayed RMS EVM

The effective EVM floor represents the effective RMS EVM floor for the current displayed RMS
EVM and displayed RMS magnitude error.
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Effective RMS EVM Floor
from Displayed RMS EVM and Magnitude Error
(20°C to 30°C)
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Figure 7-2. HP 8593/4/5/6E Analyzers Effective EVM Floor, 20 °C to 30 °C
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Figure 7-3. HP 8593/4/5/6E Analyzers Effective EVM Floor, 0 °C to 55 °C.
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Example: A PHS station with an RMS EVM of 6 % , and RMS magnitude error of 4%, measured

between 20 °C to 30 °C.
Refer to Figure 7-4. Obtain the effective EVM floor from the curve.

Effective RMS EVM Floor

from Displayed RMS EVM and Magnitude Erro

(20°C to 30°C)
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Figure 7-4. HP 8593/4/5/6E Analyzers effective EVM floor, 20 °C to 30 °C

For this case, the effective RMS EVM floor is 0.72%. Compare this to another PHS station
example, which has better amplitude control. For example, the station results might be an RMS

magnitude error of 1% and an RMS EVM of 6%.

The effective RMS EVM floor for this gation is about 1.0%. The RMS EVM floor was improved

by 0.3% by understanding the measurement strengths of the spectrum analyzer.

Note The effective EVM floor curves are based on specified spectrum analyzer
performance. Typica analyzers may have better accuracy. The effective
RMS EVM floor generated from the curves is used to derive negative EVM

uncertainty.
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Applying Uncertainty Limits to Measurement Data

Describing how uncertainty limits are applied in different situations is best done by example.
So, here are several examples which will clarify the methods.

For single measurements, the uncertainties are calculated from the RMS EVM standard
deviation specification.

Example: A PHS station with a Displayed RMS EVM of 6 % , and Displayed RMS Magnitude
error of 4%. Standard deviation factor = 3.0. Find the worst case uncertainty for a single
measurement, over 20 °C to 30 °C.

Positive  Uncertainty:

6% + 0.75% = 6.75%
(Display ed RMS EVM) (worst case positive error) (Maximum True Value)
Negative Uncertainty:
% - 1.2% - 0.72%
(Displayedé RMS EVM) (3 x RMS EVM Max Std Dev) (Effective RMS EVM Floor)
= 4.08%

(Minimum True Vaue)

The limits on the True RMS EVM are: 4.08% < RMS EVM < 6.75%

Example: A PHS station with a Displayed RMS EVM of 10%, and Displayed RMS Magnitude
error of 8%. Use 3 standard deviations for the calculation. Find the worst case uncertainty for
a single measurement, over 0°C to 55 °C.

Positive  Uncertainty:

10% + 0.75% = 10.75%
(Displayed RMS EVM) (worst case positive error) (Maximum True Vaue)
Negative Uncertainty:
10% - 1.2% — 0.76%
(Displayed RMS EVM) (3x RMS EVM Max Std Dev) (Effective RMS EVM Foor)
= 8.04%

(Minimum True Value)

The limits on the True RMS EVM are: 8.04% < RMS EVM < 10.75%
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Using Averaging to Reduce Measurement Uncertainty

Averaging can narrow the uncertainty range for a measurement. For averaged measurements,
the HP 85726B PHS measurements personality calculates and displays the uncertainty limits.

This can be illustrated by way of example.

A PHS station has mean EVM of 8.0, mean magnitude error of 3%, and standard deviation of
0.4%. What is the uncertainty in a 40 reading EVM measurement using 4 standard deviations
and the O °C to + 55 °C temperature range?

From equation 7-1, the standard deviation contribution from the spectrum analyzer will be:

L % 0.4% = 0.063%

V40
Pogdtive Uncertainty:

6% + MINIMUM (0.75%, 4 x 0.063) = 6.25%
(Displayed RMS EVM) (worst case positive error) (Maximum True Value)
Negative Uncertainty:

6% - 4 x 0.063% - 1.2%
(Displayed RMS EVM) (4 x RMS EVM Max Std Dev) (Effective RMS EVM Foor)

= 4.55%
(Minimum True Vaue)

The limits on the True RMS EVM are: 4.55% < RMS EVM < 6.25%
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Verifying Operation

This chapter contains test procedures that verify the electrical performance of the improved
amplitude accuracy for PHS (Option 052), the time-gated spectrum analysis card (Option 105),
and the digital demodulator (Options 151 and 160).

This chapter contains the following sections:
m preparing for the verification tests
m 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

m the performance verification test record
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Preparing for the Verification Tests

Do these four steps 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 routing’ 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 8- 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.

To record the test results

Within the verification procedure, there are places to enter the test results. In addition, the
performance verification test record (Table 8-9) has been provided at the end of the chapter.
We recommend that you make a copy of the table, record the test results on the copy, and keep
the copy for your calibration test records. This record could prove valuable in tracking gradual
changesin test results over long periods of time.

To periodically verify 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
anadyzer meets the specifications.

If the spectrum analyzer does not meet its specifications

1. Ensure that there is nothing connected to the spectrum andyzer 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 the documentation for the spectrum analyzer
for addresses and shipping instructions.
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Recommended test equipment

Table 8-1 lists the recommended test equipment for performing the verification tests.

Table 8-1.
Recommended Test Equipment for Performing Verification Tests
Recommended
Instrument Critical Specifications for Equipment Substitution Model Use*
Synthesized Frequency range: 1895 MHz to 1918 MHz HP 8662A or P
signal Phase noise: —108 dBc/Hz at 100 Hz offset HP 8663A
generator —119 dBc/Hz at 1 kHz offset
—130 dBc/Hz at 10 kHz offset
Power level range: —35 dBm to +16 dBm
Synthesized Frequency range: 1895 MHz to 1918 MHz HP 8340A/B PA,T
sweeper Frequency accuracy (CW): +0.02%
Power level range: —35 dBm to +16 dBm
Synthesized/ Frequency range: 50 MHz HP 3335A PA,T
level generator Amplitude range: + 12 dBm to —85 dBm
Flatness: £0.15dB
Attenutor accuracy: +0.09 dB
Spectrum Phase noise: —80 dBc/Hz at 320 Hz offset HP 8566B P
analyzer —85 dBc/Hz at 1 kHz offset
Measuring Compatible with power sensors HP 8902A PA,T
receiver Resolution: 0.01 dB
Reference accuracy: £1.2%
Power sensor Frequency range: 1895 MHz to 1918 MHz HP 8482A PA,T
Maximum SWR: 1.1 (at stated range)
Oscilloscope No substitute HP 54501A PT
Microwave Frequency range: 21.4 MHz HP 5343A P
frequency Aging rate: 5 x 10710 Hz/day
counter
Universal Time interval: 100 ns to 100 ms HP 5316A P
counter
Pulse/function Frequency: 100 Hz HP 8116A P
generator Duty cycle: 50%
Output: TTL square wave
Power splitter Frequency range: 1895 MHz to 1918 MHz HP 11667A PA
Insertion loss: 7 dB (nominal)
Output tracking: <0.25 dB
Equivalent output SWR: <1.22:1
Step Range: 0dBto 12 dB HP 8494A P
attenuator Step size: 1 dB steps Option 890
Includes calibration data
Step Range: 0 dB to 120 dB HP 8495A P
attenuator Step size: 10 dB steps Option 890

Includes calibration data

* P = Performance Test,

A = Adjustment,

T = Troubleshooting
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1. Absolute Amplitude Accuracy (Option 052 Only)

Description

To measure the absolute amplitude accuracy of the spectrum analyzer, asignal from a
synthesized sweeper is output to both the spectrum analyzer and a measurement receiver. The
sweeper signal amplitude is adjusted until the spectrum analyzer marker displays a known
amplitude. The amplitude of this signal is measured by the measuring receiver. The difference
between the marker readout and the value measured by the measuring receiver is the absolute

amplitude accuracy.

Equipment
Synthesized SWEEPEr .....ooviii i HP 8340A/B
MEBSUrEMENt FECEIVEN ..ttt ettt ettt HP 8902A
Power Splitter ... HP 11667A
PO SENSOr .t e HP 8482A
Adapters
Type N () to APC 35 (M) oovniieieii e 1250-1750
APC35(f)to APC35(f) ..vvrniiii e 5061-5311
Type N (M) o TYPEN (M) vt 1250-0778
Cables
Type N, 183 €M (7210N) .ttt HP 11500A
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1. Absolute Amplitude Accuracy (Option 052 Only)
To set up the equipment

1. Zero and calibrate the measuring receiver and the power sensor in log mode as described in
the measuring receiver operating manual.

Note

The absolute amplitude accuracy test should only be performed if the ambient
temperature is between 20 °C and 30 °C.

2. Connect the equipment as shown in Figure 8-1. Connect the power splitter to the spectrum
analyzer using an adapter.

SYNTHES | ZED SWEEPER

SPECTRUM ANALYZER MEASURING RECEIVER

uuuuu
uuuuu

ADAPTER
ADAPTERS

TYPE N CABLE

POWER SENSOR

pz22

Figure 8-1. Absolute Amplitude Accuracy Verification

3. PresS{INSTR rresen) ON the synthesized sweeper. Set the controls as follows:
W 1895 MHz
POWERLEVEL

4. Press on the spectrum analyzer and wait for the preset to finish, then press the
following spectrum analyzer keys:

1895
400
100

VI D BWAUTO MAN 30 (kHz)
(AMPLITUDE) 4 (—dBm)
ATTEN AUTO MAN 10
(PEAK_SEARCH)
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1. Absolute Amplitude Accuracy (Option 052 Only)

Log fidelity
5. Set the power sensor cal factor for 1895 MHz on the measuring receiver.

6. On the synthesized sweeper, press and adjust the output amplitude so that
the analyzer marker amplitude reads —9 dBm +0.05 dB.

7. Record the measuring receiver power reading in Table 8-2.

8. Adjust the output amplitude of the sweeper for spectrum analyzer marker amplitude
readings of —14 dBm and —19 dBm +0.05 dB.

9. Record the measuring receiver power readings in Table 8-2. The readings should be within
the limits shown.

Table 8-2. Log Fidelity

Analyzer ) Measuring Receiver
Marker Reading ] )
(dBm) Min Reading Max
(dBm) (dBm) (dBm)
-9 -8.3 -9.7
-14 -13.3 -147
-19 -21.3 -19.7

Frequency response (input attenuator 10 dB)

10. Set the frequency of the spectrum analyzer to the first measurement frequency shown in
Table 8-3.

11. On the synthesized sweeper, press and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

12. On the spectrum analyzer, press (PEAK SEARCH).

13. On the synthesized sweeper, press and adjust the output amplitude so the
spectrum analyzer marker amplitude reads —9 dBm +0.05 dB.

14. Set the power sensor cal factor (for frequency being measured) on the measuring receiver,
then record the measuring receiver power reading in Table 8-3.

15. Repeat steps 10 through 14 for a frequency of 1918 MHz. Record the results in Table 8-3.
The results should be within the limits shown.

Table 8-3. Frequency Response (Input Attenuator 10 dB)

Synthesized Measuring Receiver
Sweeper Frequency
(MHz) Min Reading Max
(dBm) (dBm) (dBm)
1895 -9.5 -8.5
1918 -9.5 -8.5
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1. Absolute Amplitude Accuracy (Option 052 Only)

Frequency response (input attenuator 20 dB)

16.

17.

18.

19.
20.

21.

22.

On the spectrum analyzer, press the following keys:

ATTEN AUTO MAN: 20 dB
(AMPLITUDE) 6 (+dBm) REF LVL

Set the frequency of the spectrum analyzer to the measurement frequency shown in
Table 8-4.

On the synthesized sweeper, press and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

On the spectrum analyzer, press (PEAK SEARCH).

On the sweeper, press and adjust the amplitude so the spectrum analyzer
marker amplitude reads +1 dBm +0.05 dB.

Set the power sensor cal factor (for frequency being measured) on the measuring receiver,
then record the measuring receiver power reading in Table 8-4.

Repeat steps 17 through 21 for a frequency of 1918 MHz. Record the results in Table 8-4.
The results should be within the limits shown.

Table 8-4. Frequency Response (Input Attenuator 20 dB)

Synthesized Measuring Receiver
Sweeper Frequency
(MHz) Min Reading Max
(dBm) (dBm) (dBm)
1895 +0.5 +1.5
1918 +0.5 +1.5

Frequency response (input attenuator 30 dB)

23.

24.

25.
26.

27.

28.

29.

On the spectrum analyzer, press the following keys:

ATTEN AUTO MAN 30 dB
(AMPLITUDE) 10 (+dBm) REF: LVL

Set the frequency of the spectrum analyzer to the measurement frequency shown in
Table 8-5.

On the spectrum analyzer, press (PEAK SEARCH).

On the synthesized sweeper, press and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

On the synthesized sweeper, press and adjust the amplitude so the spectrum
analyzer marker amplitude reads +5 dBm +0.05 dB.

Set the power sensor cal factor (for frequency being measured) on the measuring receiver,
then record the measuring receiver power reading in Table 8-5.

Repeat steps 24 through 28 for a frequency of 1918 MHz. Record the results in Table 8-5.
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1. Absolute Amplitude Accuracy (Option 052 Only)

Table 8-5. Frequency Response (Input Attenuator 30 dB)

Synthesized Measuring Receiver
Sweeper Frequency
(MHz) Min Reading Max
(dBm) (dBm) (dBm)
1895 +4.5 +5.5
1918 t4.5 +5.5

Frequency response (input attenuator 40 dB)

30.

31.

32.

33.
34.

35.

36.

On the spectrum analyzer, press the following keys:
(AMPLITUDE) ATTEN AUTO MAN 40dB
(AMPLITUDE) 10 (3dBm)

Set the frequency of the spectrum analyzer to the measurement frequency shown in
Table 8-6.

On the synthesized sweeper, press and set the frequency to the same measurement
frequency as the spectrum analyzer is set in the previous step.

On the analyzer, press (PEAK seARcH.

On the synthesized sweeper, press [rower tever] and adjust the amplitude so the spectrum
analyzer marker amplitude reads + 5 dBm 0.05 dB.

Set the power sensor cal factor (for frequency being measured) on the measuring receiver,
then record the measuring receiver power reading in Table 8-6.

Repeat steps 31 through 35 for a frequency of 1918 MHz. Record the results in Table 8-6.

Table 8-6. Frequency Response (Input Attenuator 40 dB)

Synthesized Measuring Receiver
Sweeper Frequency
(MHz) Min Reading Max
(dBm) (dBm) (dBm)
1895 14.0 +6.0
1918 +4.0 +6.0
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

2. Verifying Gate Delay Accuracy and Gate Length Accuracy
(Option 105 Only)

Specifications
Gate Delay Refer to Chapter 7 for specific values.
Gate Length  Refer to Chapter 7 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 us
of jitter due to the 1 us 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 analyzer, the gate-length time is compared to the specification for
clock accuracy.

Equipment

Universal CoUNtEr ...t et HP 5316A
Pulse/funcCtion Qenerator ..........oeueeiirii i HP 8116A
Digitizing 0SCIHlOSCOPE .. ..ov o HP 54501A
Cables

BNC, 120 cm (48 in) (four required) ...........cooiiiiiiiiiiii HP 10503A
Adapters

BNC tee (m) (f) (f) (two required) ........ ...t 1250-0781
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

To determine small gate delay and gate length (jitter-term)
1. Connect the equipment as shown in Figure 8-2.

DIGITIZING
OSCILLOSCOPE
= : -
i sonoo g UN | VERSAL
PULSE/FUNCT ION - g COUNTER
GENERATOR o “BBEE "
D0oocooDoDoo DDDD g |§3 E g é@
gngu@o SDDDGDDU y ° © 000000000 ¢ °
a4

OUTPUT INPUT 1MQ

a0ee®d e® g ooa o

SPECTRUM ANALYZER

Figure 8-2. Gate Delay and Gate Length Test Setup
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

2. Press the following spectrum analyzer keys:

(wait for the completion of the preset routine)
ZERO SPAN
20 (ms) GATE ON OFF (underline ON) Gate Control GATE DELAY 1 ()

GATE LENGTH 1 ()

3. Activate the square wave output on the function generator.
4. Set the pulse/function generator controls as follows:

MODE . ..t NORM
RO . e 100 Hz
DY o 50%
HIL o 2.5V
LOL . 0.0v
5. Press the following keys on the oscilloscope:
SETUP(REGALD)
ENTRY (CLEAR)
MENUS (oispLaY)
off frame axes grid ... highlight grid
connect dots off on ........ .. highlight on
MENUS (TRIG)
SOUICE 1 2 3 4 highlight 4
LVl 2V
MENUS(TIMEBASE) - « « « « « o v v veee et et e e e e e 500 ns/div
MENUS (cHAN)

CHANNEL 1 2 3 4 off on

highlight CHANNEL 1 on

set V/divto 1V and offset to 2V
highlight CHANNEL 4 on

set V/divto 1V and offset to 3V
MENUS
DISPLAY NOM @/g €NV .. eve e e highlight env

6. Press SY STEM CONTROL [ciear nispiav) ON the oscilloscope. Wait for the trace to fill in,
then press the following keys:

MENUS(at av)
At markers off on ... highlight on
StOP MarKer .. 0 us

7. Press (RUN/STOP) (cLear pispLav] (SINGLE)_tO obtain a better view of the displayed traces.

Note It isnormal to see pulses on the spectrum analyzer display.

Verifying Operation
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

To record the minimum and maximum gate delay values

8. On the oscilloscope, press start marker . Use the knob to position the start marker at the
mid-point of the rising edge of the gate in pulse. See Figure 8-3.

start stop
marker marker
Ap  stopped \ /
- on
A} / :
Gatein | 1t - '
pulse ™1 e 4
rising \\ ;
edge T~ 3
Gate out r**""\ : c.ntr?arksrs
pulse I : [J
rnsing .. . b M B b starl marker
edge | 5 | e—
‘V“M'V*‘L‘Ww——’., ‘

| 3 stop marker
~2.50000 us 0.00000 ¢ 2.50000 us I —
S00 ns/div

stop marker: 20 000 ns
start marker -1.07000us
del ta t 1.09000us
1/del 1o t: 917.421khe

pjdadb
Figure 8-3. Oscilloscope Display of Minimum and Maximum Gate Delay Values

9. Record the value of the start marker reading as the MIN gate delay.
MIN gate delay
(the expected value is greater than -2.0 us, but less than 0.0 us)

10. Press stop marker and use the oscilloscope knob to position the stop marker at the
mid-point of the rising edge of the gate out pulse.

11. Record the value of the stop 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)
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2. Verifying Gate Delay Accuracy and Gate Length Accuracy (Option 105 Only)

To determine small gate length

12. Press the following keys on the oscilloscope:
4
MENUS [oerine MEAS)

statistics off on ....... ... ... highlight on

13. Read the average + width (4) displayed on the oscilloscope in the bottom right-hand
annotation area.

14. Record this value as the 1 us gate length value.
1 us gate length

(the 1us gate length minimum width should be greater than 800 s and maximum width
should be less than 1200 7s.

To determine large gate length (clock accuracy term)
15. Press the following spectrum analyzer keys:
150 (ms) GATE Gate con rol GATE DELAY 10 (ms) GATE LENGTH 65 (ms)

16. Set the universal counter controls as follows:

Tl ..A—B
GATETIMEdEaY . ... e mid-range
CHANNEL A ..., risng edge, dc couple, SENSITIVITY mode
CHANNELB ..........oovvveea. .. fdling edge, dc couple, SENSITIVITY mode
COM A

17. Adjust LEVEL/SENS on the universal counter for best triggering.

18. 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)
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3. Verifying Gate Card Insertion Loss (Option 105 Only)

Specifications

= Additiond amplitude error due to gate-on enabled
Log scale Refer to Chapter 7 for specific values.
Linear scale Refer to Chapter 7 for specific vaues.

Description

Use this procedure to verify that the insertion loss for the Option 105 card is within the
specifications. See the specifications in Chapter 7 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 anayzer is connected to GATE TRIGGER INPUT to
provide atrigger 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 . . .. ...t HP 3335A
Cables
BNC, 122 cm (48 in) (two required) ...t HP 10503A

Additional Equipment for Option 001 Spectrum Analyzer
BNC cable, 750hm, 120 cm (481in) ....................... HP part number 15525-80010
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3. Verifying Gate Card Insertion Loss (Option 105 Only)

To determine the card insertion loss

1. Connect the equipment as shown in Figure 8-4. (For Option 001 spectrum analyzers, attach
the 750 cable to the spectrum analyzer RF input connector rather than the 509 cable.)

HIGH SWEEP
iN/OUT

SYNTHESIZER/LEVEL
GENERATOR

P B, NG

ouTRUT ' SPECTRUM ANALYZER

coo 00C O g 000 Qoo
. 20 DDD D a Boo a
o :n: o

cJo o e
oo 600 DDD D \:lO@@@.@ 0o oo o

a4
INPUT
BNC CABLE pz24

Figure S-4. Gate Delay and Gate Length Test Setup

2. Set the synthesizer/level generator controls as follows:

FREQUENCY .. 50 MHz
AMPTDINCR 0.01 dB
AMPLITUDE . . .. -5dBm

3. On the spectrum analyzer, press (PRESET). Wait for preset to complete.
4. Pressthe following spectrum analyzer keys:

(EREQUENCY) 5 (MH2)

1

100
100 (ms) GATE ON OFF (underline OFF) GATE MENU GATE DELAY 20 (=)

GATE LENGTH 65 (ms)
(PEAK_SEARCH] MARKER DELTA
GATE ON OFF (underline ON)

(PEAK SEARCH)

5. Usethe step INCR (&) or (¥) key on the synthesizer/level generator to adjust the output
amplitude for a spectrum analyzer MKR A reading of 0.0 £0.05 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 I F frequency accuracy should be 21.4 MHz +15 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 ingtalled 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
anayzer to improve the accuracy of the spectrum analyzer.

2. The spectrum analyzer |IF output frequency is then measured with a frequency counter that
isexternally triggered by a 10 MHz output from the synthesizer.

3. 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 ...........cviriiriiii e, HP 5343A
Cables
BNC, 122cm (48 in) (threerequired) . ... ... HP 10503A
Adapters
TypeN (m) toBNC (f) (tworequired) .. ................. HP part number 1250-0780

To determine the IF frequency accuracy
1. Connect the equipment as shown in Figure 8-5.

BNC CABLE BNC CABLE
-
STRTaNAL D | ourkut SPECTRUM | v 1+
ANALYZER
___ CENERATOR ¥ EXT FREQ STD (ONCMALYZER Gt

aaaaa
ccccc

MICROWAVE| E——1 S2232

FREQUENCY]| cao ooa & 2
COUNTER]| aaa oo . = SIS
cO®e0 89 np coa

- O
o a ooo o
RF QUTPUT RF INPUT INPUT
ADAPTER T_J ADAPTER

BNC CABLE

alalsini]
ooooa
ooocoo
0000
30
oall
OO0

—J D

a
a
[s]
o

0880:

oo Qog0
goooo

pb739b

Figure 8-5. 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 “Getting
Started” in the spectrum analyzer user’s guide for a complete explanation of this procedure.

3. Press the following synthesized signal generator keys:

[EREQUENCY) (1895.30)_(MHz)

(AMPLITUDE) @ (Bm)

4. Press the following HP 8590 Series spectrum analyzer keys:

(PRESET)
(CAL) More 1 of 2 CORRECT OFF

(FREQUENCY) (1895.30) (MHz)
(sPaN)ZERO SPAN

Moret of 2. PressCNT RES MAN until MAN is underlined. Press(@) (Hz).
(PEAK SEARCH) (MKR —) MARKER — REF LVL

EXTERNAL

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 E-Series spectrum anayzers. The frequency stability of the

HP 8593E through 8596E spectrum analyzers contributes to an EVM uncertainty of+0.4% to

— 1.4% after an average of 10 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 cal cul ated.
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. A frequency and amplitude self-calibration is performed to improve the accuracy of the
spectrum analyzer. A warmup of 60 minutes total is required before making measurements.

2. A stable RF signal isinput 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 offsets from the carrier. 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 equivaent EVM.

Equipment
Synthesized signal generator . . ...........oiiii i HP 8662A or 8663A
SPECtrUM  analyzZer ... ... HP 8566B
Step attenuator (1dB) . .. ..ot e HP 8494A
Step attenuator (10 dB) ... ..o HP 8495A
Calibration data for the above attenuators
Cables
BNC, 122 cm (48 in) (fiverequired) ........ ... HP 10503A
Adapters
Type N (m) to BNC (f) (three required) ................. HP part number 1250-0780
Type N (m) to type N (m) (onerequired) .. .............. HP part number 1250-0778
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5. Verifying Error Vector Magnitude (EVM) (Option 151 Only)

To determine the error vector magnitude

1. Connect the equipment as shown in Figure 8-6. Set the two step attenuators to O dB
attenuation. Turn on al equipment and allow it to warm up for 30 minutes before
proceeding.

Note Later after the HP 8590 Series analyzer frequency has been set, you will be
instructed to wait another 30 minutes before proceeding. These warmup times
are important to stabilize the YIG oscillator in the HP 8590 Series anayzer to
view close-in (100 Hz) phase noise a 1895 MHz.

2. 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
“Getting Started” in the spectrum analyzer user’s guide for a complete explanation of this
procedure.

SPECTRUM
ANALYZER
o e,
QO oo ooo oo
e sooon
00O O od o
coODDpoo
cocac 822 O aeooos
noooo oo & 00 C=D oooa
[=] O =t O
"
INPUT
ADAPTER 1 _dB 10 dB
STEP STEP
ATTENUATOR ATTENUATORR
BNC CABLE
ADAPTER ADAPTER ADAPTER o
CABLE
SYNTHESIZED AUX
S| GNAL IF OUTPUT
GENERATOR
S i, WY
SPECTRUM
ANALYZER
(UNDER TEST) o 28838
SQ%e6 e g0 Soo o
RF QUTPUT INPUT
ADAPTER ADAPTER

BNC CABLE

pb759b

Figure 8-6. Error Vector Magnitude (EVM) Test Setup

3. Press the following synthesized signal generator keys.

(FREQUENCY) (1895.30) (MHz)

(AMPLITUDE) (0) (+dBm)
(press the blue key and then (ECTN_OFF))
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5. Verifying Error Vector Magnitude (EVM) (Option 151 Only)

4. Press the following HP 8590 Series spectrum analyzer keys.

(PRESET)
SPECTRUMANALYZER
(CAL) More 1 of 4 coRRECT OFF

(FREQUENCY]) (1895.30) (MHz)
(SPAN) ZERO SPAM

5. Wait 30 minutes for the equipment to stabilize at 1895.30 MHz. This time is necessary to
stabilize the Y1G oscillator in the HP 8590 Series anayzer to view close-in (100 Hz) phase
noise at 1895.30 MHz.

Measure the carrier (reference) amplitude
6. Press the following HP 8566B spectrum analyzer keys:

a. Press (INSTR PRESET] [cENTER FREQUENCY] 121.4) (MHz).

b.

Press Trrequency span) (MHz).

C. Press MARKER ENTRY (PEAK SEARCH) (MKR — CF).
d. Press(FREQUENCY sPAN) (1) (MHzZ)).
e. Press MARKER ENTRY (peak searcH) (MKR — CF) (MKR — REF LVL).

f.

Record this one marker amplitude value on three different linesin Table 8-7 under
column A. The far left-hand column in the table lists several offsets from the carrier.
Find the linesin column A that correspond with 100 Hz, 400 Hz, and 1 kHz offsets and
record the marker amplitude value on those three lines.

Measure average noise at 100 Hz offset
7. Press the following HP 8566B spectrum analyzer keys:
a Press MARKER MODE (sigNaL TRACK) [FREQUENCY SPAN) (kHz).

b.
c.
d.

Press MARKER MODE TsienaL Track] to disable the signal track function.

Press (rREQuencY SPAN) (0) (H2).

Press [sweer TIME) (msec) (center rrecuency] and then turn the knob either direction
to adjust the line for a “peak” near the top graticule.

Press (CF_STEP sIZF) (H).

Press [sweer Tive (cENTER _FREQUENCY ) (f})- If the noise trace is below the eighth
graticule line from the top, press [rererence Lever). then press () repeatedly until the
noise trace is above the eighth graticule line.

Press (sHIFT) (VIDEC BW) to turn on video averaging.

Press SWEEP (SINGLE) to set the spectrum analyzer to take 10 video averages
Allow the spectrum analyzer to complete 10 sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

Press (SHIFT) (sweer TIME)_ tO turn off video averaging.

. Press MARKER ENTRY (PEAK_SEARCH and in Table 8-7, record the marker amplitude

value in column B on the line that corresponds to 100 Hz offset in the first column.
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Measure average noise at 400 Hz offset
8. Press the following HP 85668 spectrum analyzer keys:

a

Press "(res BW auto] (VIDEO BW AuTo] [SWEEP TIME AuTo] (CF step size) (AUTO) SWEEP

(Conm).

Press (rrequency_sean) (5) (kHz). If the signal peak is not visible, presS (rererence Leven),
then press () repeatedly until the signal peak is on the top graticule line.

Press MARKER ENTRY (peak searcH) (MKR — CF).

Press (FREQUENCY SPAN) (0) (H2).

Press [sweer TivE) (msec) (center rFrequency) and then turn the knob both directions
to adjust the line for a “peak” near the top graticule.

Press (VIDEO BW (CF STEP SIZF) (B2).

Press (sweer_Tive) (center_rrequency) (f1)- If the noise trace is below the eighth
graticule line from the top, press(REFERENCE cever), then press () repeatedly until the
noise trace is above the eighth graticule line.

Press (SHIFT) (VIDEO BW) tO turn on video averaging.
Press SWEEP to set the spectrum analyzer to take 10 video averages.

Allow the spectrum analyzer to complete 10 sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

Press [sHIFT) (sweer_mive) 10 turn off video averaging.

Press MARKER ENTRY [reak_search) and in Table 8-7, record the marker amplitude
value in column B on the line that corresponds to 400 Hz offset in the first column.

Measure average noise at 1 kHz offset
9. Press the following HP 8566B spectrum analyzer keys:

a

b.

Press (RES BW AUTO] (VIDEO BW AUTO) [SWEEP TIME AUTO] [CF STEP SIzE) (AuT0) SWEEP

(D).

Press (rrequency span) (5) . If the signal peak is not visible, press [rererence Lever),
then press () repeatedly until the signal peak is on the top graticule line.

Press MARKER ENTRY (peak searcH) (MKR — CF).

Press(FREQUENCY SPAN) (o) (H2) [H2).

Press (sweer mive) (20) (msec) (center rrecuency) and then turn the knob both directions
to adjust the line for a “peak” near the top graticule.

Press (vibeo (Hz) (CF_sTEP sizE) (kHz).

Press (sweep_Tive) (CENTER rrequency) (1) If the noise trace is below the eighth
graticule line from the top, presS (rererence Lever), and press () repeatedly until the

noise trace is above the eighth graticule line.

Press (sHIFT) (VIDEO BW) tO turn on video averaging.
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i. Press SWEEP to set the spectrum analyzer to take 10 video averages.

Allow the spectrum analyzer to complete 10 sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

j. Press (SHIFT) (sweer_Tive) tO turn off video averaging.

k. Press MARKER ENTRY _(peax_search) and in Table 8-7, record the marker amplitude
value in column B on the line that corresponds to 1 kHz offset in the first column.

Table 8-7. Phase Noise/EVM Worktable 1

Offset (A) (B) ©) (D) (E)
Signal Worst-case Signal Attenuator | External
Level Average Level Correction | Attenuators
(dB) Noise dBc Value Setting
Level at Noise (dB) (dB)
(dB) Level
(B-A)
100 Hz
400 Hz
1kHz
10 kHz
100 kHz
Table 8-8. Phase Noise/EVM Worktable 2
Offset (F) (©) (H) 1)) @
Marker Log Scale Bandwidth Detector Corrected
A Correction | Correction and Phase Noise
Reading (dB) dB Log Amp (dBc/Hz)
(dB) (D + E)-F |(10 log;o BW)| ’orrection|(C + G-H + I')
100 Hz 10 25
400 Hz 10 2.5
1kHz 10 25
10kHz 24.77 25
100 kHz 24.77 25

Measure the carrier (reference) amplitude
10. Press the following HP 8590 Series spectrum analyzer keys:

a. Press [rrequency) START FREQ (1895.30)_(MHz) STCP FREQ (1895.410)_(MHz).
b. Press (6) G20) (@ V1D BW (@) (@)

C. Press MARKERTPEAK search) and note the marker amplitude shown in the upper
right-hand corner of the display. Enter that value in column A of Table 8-7 for 10 kHz

and 100 kHz offsets.
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Measure average noise at 10 kHz and 100 kHz offsets
11. Press the following HP 8590 Series spectrum analyzer keys:

a. Press and then press STEP () repeatedly until the noise trace is above the
7th. graticule line.

b. Press VID AVG ON (ENTER) to set the spectrum analyzer to take 10
video averages.

Allow the spectrum analyzer to complete 10 sweep averages (approximately two
minutes). Monitor the number of averages on the left-hand side of the graticule.

¢. Press (PEAK searc] (MKR) MKR A MARKER NORMAL, and note the marker

amplitude shown in the upper right-hand corner of the display. Enter that value in
column B of Table 8-7 for 10 kHz offset.

d. Press MKR A MARKER NORMAL , and note the marker amplitude shown in the

upper right-hand corner of the display. Enter that value in column B of Table 8-7 for
100 kHz offset.

e. Press (FREQUENCY) CENTER FREQ (MHz).
f. Press BW) (@ (M) (SPAN) ZERO SPAN.

Calculate attenuator settings
12. Calculate the external attenuators setting in Table 8-7:
a. Refer to Table 8-7.

b. Subtract the value in column A from the value in column B for each frequency offset
and enter each result in column C.

¢. Round off (up or down) the value in column C for each frequency offset to the nearest
dB and enter each result in column E. The valuesin column E will be used later in this
procedure.
Set up the analyzer to make log amplitude correction measurements
13. Press the following HP 8566B spectrum analyzer keys:

a Press (INSTR PRESET]) [cenTER FREQUENCY]) (21.4) (MHz).
b. Press 0@
c. Press [rFrequeNcy SPAN] (10 MHz).

d. Press (PEAK SEARCH l MARKER MODE _(SIGNAL TrACK) (FREQUENCY SPAN] (kHz) and allow
the spectrum analyzer to complete the tracking function.

e. When the displayed signal is stable, press MARKER MODE [sicnat Track) tO disable the
signal track function.

f. Press (REsS BW) (1) (kHz).
g. Press MARKER ENTRY_[peak search) (MKR — CF) (MKR — Rer LVL).

h. Press (Frequency SPAN) (0) VIDEO BW) (1) (Hz).

Measure log amplitude correction values
14. Press the following HP 8566B spectrum analyzer keys:
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a Press MARKER MODE (&) and set the two external attenuators to the value in column
E for 100 Hz offset in Table 8-7.

b. Press SWEEP (sincLe) and wait for one complete sweep. In Table 8-8, record the marker
value in column F on the line that corresponds to 100 Hz offset in the first column.

c. Set thetwo external attenuators to the value in column E for 400 Hz offset in Table 8-7.

d. Press SWEEP (SinGLE) and wait for one complete sweep. In Table 8-8, record the marker
value in column F on the line that corresponds to 400 Hz offset in the first column.

e. Set the two external attenuators to the value in column E for 1 kHz offset in Table 8-7.

f. Press SWEEP and wait for one complete sweep. In Table 8-8, record the marker
value in column F on the line that corresponds to 1 kHz offset in the first column.

g. Set the two external attenuators to the value in column E for 10 kHz offset in Table 8-7.

h. Press SWEEP and wait for one complete sweep. In Table 8-8, record the marker
value in column F on the line that corresponds to 10 kHz offset in the first column.

i. Set the two external attenuators to the value in column E for 100 kHz offset in
Table 8-7.

Jj. Press SWEEP (sinGLE) and wait for one complete sweep. In Table 8-8, record the marker
value in column F on the line that corresponds to 100 kHz offset in the first column.
Calculate corrected phase noise
15. Calculate corrected phase noise value using Table 8-8

a. Find the performance data provided with the two external attenuators. Determine the
attenuator correction values for each frequency offset setting for column E in Table 8-7.
Sum the two correction values and record the result in column D of Table 8-7.

b. For each frequency offset, sum the values in columns D and E in Table 8-7, subtract the
value in column F of Table 8-8, and record the value in column G of Table 8-8.

c. For each offset, sum the value under column C in Table 8-7 with the values under
columns G and | in Table 8-8. Subtract from this sum the value under column H, and
record the result in column J of Table 8-8.

Calculate %EVM

16. Calculate %EVM using corrected phase noise values in Table 8-8

The EVM contribution of the HP 8590 E-Series spectrum anayzers 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 RM S phase noise error contribution. The root sum square
of these five regionsis applied to the following equation:

( Phase error)]

Percent EVM = 100\/(5.655X 10-3) + 4 [1.00752 x sin? 5

a. First, solve for P, through Ps using the values for phase noise listed in column J of
Table 8-8. Column J phase noise values are represented with the variable Jin the
equations.
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Note J1 (phase noise at 100 Hz) is not used in the following equations.

Use the value of J in Table 8-8 for 400 Hz offset:
P, = 8531 X 10° x 107>
Use the value of J in Table 8-8 for 1 kHz offset:
P, = 2400 x 107
Use the value of J in Table 8-8 for 10 kHz offset:
P; = 5.181 x 10* x 107
Use the value of J in Table 8-8 for 100 kHz offset:
Py = 8.95 x 10° X 107
Use the value of J in Table 8-8 for 100 kHz offset:
Ps = 1.609 X 10° x 103
b. Next, solve for P, Peak Radians:
P,=2\/(P+ P, +P3+Pa+Ps)
c. Now solve for phase error (RMS Degrees):

P
Phase Error = 57.296 { —L
(%)

d. Findly, solve for percent EVM:

Percent EVM = 100\/(5-655 X10-%)+ 4 [1.00752 x sin? (&"S‘;ﬂ’r)l

e. 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. We

recommend 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.
Y ou may find that keeping a record of the calibration test records helpful for tracking gradual

changes in test results over long periods of time.

Table 8-9. Performance Verification Test Record

Hewlett-Packard Company
Address: Report No.

Date
(e.g. 10 SEP 1989)

Model HP 8590 Series spectrum analyzer with HP 85726B

Serial No.

Options

Firmware revision

Customer Tested by
Ambient temperature °C Relative humidity %
Power mains line frequency Hz (nominal)

Test Equipment Used:
Description Model No. Trace No. Cal Due Date

Counter

Oscilloscope

Synthesizer/function  generator

Synthesizer/level generator

Synthesized sweeper

Measurement receiver

Power splitter

Power sensor
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Table 8-9. Performance Verification Test Record (Page 2 of 2)

Hewlett-Packard Company

Model HP 8590 Series spectrum analyzer with HP 857268 Report'No.
Serial No. Date
Test Test Description Results Measurement
No. Min Measured Max Uncertainty
1. Absolute amplitude accuracy
10 dB attenuation
Amp accuracy at 1895 MHz —9.7 dBm —8.3dBm| +0.24/-0.25dB
Amp accuracy at 1918 MHz -97dBm| ____ —8.3dBm| +0.24/-0.25dB
20 dB attenuation
Amp accuracy at 1895 MHz +05dBm| ____ +1.5dBm| +0.24/-0.25dB
Amp accuracy at 1918 MHz +05dBm} ___ +1.5dBm| +0.24/-0.25dB
30 dB attenuation
Amp accuracy at 1895 MHz +45dBm| ____ +5.5dBm| +0.24/-0.25dB
Amp accuracy at 1918 MHz +45dBm| +5.5dBm| +0.24/—-0.25dB
40 dB attenuation
Amp accuracy at 1895 MHz +40dBm| ____ +6.0dBm| +0.24/-0.25dB
Amp accuracy at 1918 MHz +40dBm| ______ +6.0dBm| +0.24/-0.25dB
2. Gate delay accuracy
Gate length accuracy
MIN gate delay 00pus| _—— 2.0 us +0.011 ps
MAX gate delay 00us| 2.0 us +0.011 ps
65 ms gate length 649 ms| 65.01 ms +0.434 us
3. Gate card insertion loss
-03dB| +0.3dB +0.092 dB
4. IF frequency accuracy
HP 8593/4/5/6E 21.399985 MHz | 21.400015 MHz NA

5. |Error vector magnitude (EVM)
HP 8593/4/5/6E - 1.5% +0.5%
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Glossary

7/4 DQPSK
al4 shifted, differential quadrature phase shift keying. Thisis 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 aso 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.

attenuation
A genera 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
Thisis ameasure of the ability of the spectrum analyzer 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 caled shape factor.

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 a PHS signal this refers to the 240 bits detected from the signal
measured over one timeslot.
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burst carrier
A carrier that is periodically turned off and on. A burst carrier may or may not be
modul ated.

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 PHS signal, using the slope of the signal phase at the decision points after
subtraction of the IF.

channel number
A number assigned to a carrier frequency.

clear-write mode
Thisis 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 coder and decoder are 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.

continuous carrier
A carrier that is always on. A continuous carrier may or may not be modul ated.

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 PHS signal where magnitude and phase
information are measured to obtain the bit sequence and signal modulation characteristics.
A PHS timeslot congsts of 121 decision points, which create 120 symbols and 240 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 process of extracting the information from a modulated carrier signal.
Digital signal processing algorithms are used on the signal after it has been converted from
an andog to a digital form (digitized).
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display detector mode
The manner in which analog, video information is processed prior to being digitized and
gored 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 severa 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 aresult 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 generaly refers to measurement of distortion or intermodulation products.

envelope detector
A detector circuit whose output follows the envelope, but not the instantaneous variation
of itsinput signal. This detector is sometimes called a peak detector. In superheterodyne
spectrum analyzers, the input to the envel ope 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.

EVM
This acronym stands for error vector magnitude, and is a measure of the modulation
accuracy for adigitally modulated carrier. Each decision point in a demodulated PHS 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 PHS signals, EVM is calculated after 1-Q origin offset and carrier frequency error have
been mathematically eliminated from the signal. The RMS EVM is calculated as the root
mean square of the individual decision point EVMs within a transmission burst (timeslot
period). Refer to chapter 7, “Specifications,” for afurther discussion of EVM.

external trigger signal
For the PHS measurements personality, the external trigger signal isa TTL signal that is
input to the spectrum analyzer 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.
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firmware
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 classfied as ROM (read-only memory). The firmware determines the operating
characteristics of the instrument or equipment. Each firmware version is identified by a
revison code number, or date code.

frame
For aPHS signal, aframe consists of eight timeslots. Each frameis equivalent to 960
symbol periods (1920 bits) and is5 msin length. See also timeslot.

frame trigger
Thisisatrigger 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
a the rear pand of the HP 8590 E-Series andyzers called FRAME TRIG OUTPUT. For
PHS dignals, this rear pand frame trigger is a TTL level positive pulse of 1.4 microsecond
duration with a period of 5 milliseconds.

frame trigger acquisition
The act of positioning the frame trigger to a specific point in the frame just prior to the
timeslot t0 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.

frequency resolution
The ability of a spectrum analyzer to separate closely spaced spectral components and
display them individualy. Resolution of equa amplitude components is determined by
resolution bandwidth. Resolution of unequal amplitude signalsis 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-divison value.
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frequency stability
The ability of afrequency 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-1B
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
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 amixer or an
amplifier. The undesired components are related to the fundamental components by sums
and differences of the fundamentals and various harmonics. The algorithmis:

HEf2xfitf2xfotfi,3x fi£2x f2, and so on
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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 =/4 DQPSK signals the ideal pattern has eight
evenly spaced points that are /4 radians apart with a magnitude of one.

I-Q domain
The I-Q (in-phase quadrature) domain is away of expressing asignal in terms of an in-phase
component (O degree phase shift) and a quadrature component (90 degree phase shift). The
magnitude of the signa is given by:
VIt +Q?

The phase of the signal isgiven by:
arctan(Q/I)

I-Q origin offset
The ratio of the offset of the measured origin from the ideal origin of asignal in the 1-Q
(in-phase quadrature) domain to the ideal magnitude at the decision points. Thisratio 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 160, the I-Q trajectory pattern of a
PHS signal can be plotted with aresolution 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 measurement range of the spectrum analyzer. Two defined limit
lines may be displayed simultaneously. One sets an upper test limit, the other sets alower
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 anayzer displays a
message or sounds a warning, indicating that the trace failed the test limits.

limit-line file
The user-memory file that contains the limit-line table entries. Limit lines are composed of
frequency and amplitude components that make up atrace 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.

limit-line table
The line segments of alimit 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 CRT when the first local oscillator
frequency is equal to thefirst 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.
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log display
The display mode in which vertical deflection is alogarithmic function of the input-signal
voltage. Log display isaso 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, dBxV, volts, and
occasionally in watts. Nonmicroprocessor-based spectrum analyzers usualy offer only one
kind of unit, typicaly dBm.

magnitude error
Magnitude error refers to the magnitude component of an EVM measurement. Each
decision point in aPHS 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 PHS signals, magnitude error is calculated after 1-Q origin offset, carrier frequency
error, and amplitude droop have been mathematically eliminated from the signal. The RMS
magnitude error is calculated as the root mean sgquare 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 istypically 1 W (-30 dBm) for Hewlett-Packard spectrum
andyzers.

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 capabilitiesto your instrument.
Typicaly, there is only one personality per memory card. Refer also to personality.

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 caled menus.

MKK
Musen setsubi Kensa Mentei-kyoukai (Radio equipment Inspection and Certification
Institute.)

modulation accuracy
Modulation accuracy is a measure of the difference between the modulation characteristic
of areal transmitter and that of an ideal transmitter. For PHS signals, modulation accuracy
is expressed in terms of EVM, magnitude error, phase error, carrier frequency error and 1-Q
origin offset.
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nonvolatile memory
Memory datathat is retained in the absence of an ac power source. This memory is
typically retained with a battery. Refer also to battery-backed RAM.

other cell station
A low-power PHS transceiver unit for residential and office use.

parameter units
Standard units of measure, which include the following:

Measured Unit Unit

Parameter Name Abbreviation
frequency hertz Hz
power level decibd relative to milliwatts dBm
power ratio decibel dB
voltage volt V
time second s
electrical current ampere A
impedance (resistance) [ohm Q

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 typicaly a peak detector. MIL-STD EM1 measurements
usually call for peak detection.

personal handy phone system (PHS)
A digital cordless telephone communication system that employs a combination of
frequency divison multiple access (FDMA), time divison multiple access (TDMA), and time
divison duplex (TDD).

personal stations
A hand-held PHS transceiver unit.

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 85726B PHS
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 a
PHS signal has an ideal phase and a measured phase. Phase error is the difference between
the ideal and measured phase expressed in degrees.

For PHS signals, phase error is calculated after 1-Q origin offset and carrier frequency error
have been mathematically eliminated from the signal. The RM S phase error is calculated as
the root mean square of the individual decision point phase errors.

point 0
For the PHS frame structure, point O refers to the start of symbol 1 of atimesot.
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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.

public cell station
A high-power public accessble PHS transceiver unit.

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 alowing 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 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). Thisterm is used to identify the width of the resolution bandwidth filter
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.

scale factor
The per-division calibration of the vertical axis of the display.

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.
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single-sweep mode
The spectrum analyzer sweeps once when trigger conditions are met. Each sweep
isinitiated by pressing an appropriate front-panel key, or by sending a programming
command.

slot
A specific time period within the digital frame. For a PHS system, there are eight timeslots
per frame. Each timeslot is 120 symbol periods (240 bits) long. Refer also to frame.

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 scae 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 (sne waves) that form a time-domain signa.

step
The increment of change that results when you press the front-panel step keys, (a) and (¥),
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.

syntax
The grammar rules that specify how commands must be structured for an operating system,
programming language, or applications.

symbol
For the PHS modulation scheme, a symbol consists of 2 bits of data.

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 duplexing (TDD)
Time-divison duplexing (TDD) is the transferring of data by smultaneous transmission and
reception from two sources over the same frequency. The signal transmission from each
source occurs at a different time interval.
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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 PHS system, there are eight timeslots
per frame. Each timeslot is 120 symbol periods (240 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 spectrum analyzer displays. The number of traces is specific to
the instrument.

unique word
The unigue word is a segment of the bit sequence used to identify a synchronization
position in the transmission burst that contains it. For PHS signals there are two different
unigque words; one for uplink transmission timeslots, and one for downlink transmission
timeslots. The unigue words are 16-bits long each. For PHS traffic channels, the unique
word consists of bits 12 through 27.

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
anayzer), dBmV (dB relative to 1 mV (millivolt)), dBxV (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 envelope detector. The frequency
range extends from O 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 filter
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.

zero span
The case in which a spectrum analyzer local oscillator remains fixed at a given frequency so
that the spectrum analyzer becomes a fixed-tuned receiver. In this state, the bandwidth is
egual 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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8 POINT CONSTLN softkey
description, 3-25

A

absolute amplitude accuracy
determining, 2-3
verification test, 8-4
accessing
PHS analyzer mode, 1-17
PHS analyzer mode for remote operation,
6-2
spectrum analyzer functions, 1-23-25
spectrum analyzer functions while using
the PHS analyzer mode, 1-24, 1-25
accessories
ac power source, |-32
ac probe, 1-32
broadband preamplifiers, 1-32
close-field probes, 1-33
external keyboard, 1-33
memory card, 1-33
plotter, 1-33
printers, [-34
recommended, 1-28-34
transit case, |1-34
accessories for the PHS measurements
persondlity, 1-32-34
-ACH command, 5-10
programming example, 6-16
-ACP command, 51 1
ACPFAST softkey
description, 3-17
ACP GTD CH/SWP softkey
using, 2-37
-ACPM command, 5-14
-ACPMT command, 5-15
ac power source, |-32
ac probe, 1-32
_ACPS command, 5-16
ACP STD softkey
description, 3-17
Acquiring FT at new center frequency . . .
offset = < >, 4-5
active function or error message annotation,
[-20

adapters
BNC right-angle, 1-2
adjacent channel |eakage power
measuring, 2-36
adjacent channel power
command, 5- 11
commands, 5-2, 5-5
measurement command, 5-14
measurement type command, 5-15
setup command, 5-16
specifications, 7-5
adjacent channel power menu map , 3-16
adjacent channel power menu softkeys ,
3-17
adjusting
limit lines, 2-35
amplifiers, 1-32
Amplitude over range, resetting RL . . . error
message, 4-5
amplitude range for power versus time
command, 5-96
amplitude scale, |-26
annotation, [-20
Amplitude under range, resetting RL . . .
error message, 4-5
Amptd Units softkey, |-26
analyzer memory
recalling a trace, 1-9
analyzer mode
accessing, 1-17
changing remotely, 6-2
analyzer mode for PHS
remote operation, 6-2
analyzer mode for remote operation, 6-2
analyzer options,; analyzer will list, -3
analyzer optionsinstalled, how to list, 1-3
annotation, [-20
softkey labels, |-4
annotations
screen, 1-20
antenna power
measurement description, 2-14
measurement display, 2-14
measuring, 2-14
programming example, 6- 17
ANTENNA POWER softkey
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description, 3- 11
-ARL command, 5-17
attack time, measuring, 2-33
attenuation. See external attenuation
amount of external attenuation, 2-3
auto channel
command, 5- 10
programming example, 6-16
AUTO CHANNEL softkey
description, 3-9, 3-22
using, 2- 11
automatic reference level command, 5-17
averaged mod accuracy measurement
description, 2-45
average error vector magnitude
measuring, 2-45
average of the sweeps
using MEASURE AVG PKS, 2-25
AVERAGE ON OFF softkey
description, 3-23
using, 2-43, 2-45
average or pesks for power vs time command,
5-18
averaging bursts, example, 2-26
averaging the results, 2-25
-AVG command, 5-18

B

BAND 1 softkey
using, 2-56
band, sdecting, 2-56
band selection, saving, 2-56
BITS 258 270 softkey
using, 2-25
bits, sdecting the number of, 2-25
BNC cable, |-2
BNC right-angle adapters, -2
broadband preamplifiers, 1-32
burst
example of viewing a burst, 2-31
measuring a burst, 2-30
burst carrier trigger, 1-14
BURST CONT softkey
description, 3-5
using, 2-3
burst mode, selecting, 2-3
burst, selecting, 2-24
burst width, measuring, 2-30

C
cable, -2
Cad
DD DAC Failed error message, 4-5
_CALEVM command, 5-19
CAL EVM softkey
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description, 3-24
using, 2-47
CAL FREQ & AMPTD softkey, I-11
CAL FREQ for best dynamic range error
message, 4-5
caibrate EVM
command, 5-19
calibrating for EVM, 2-47
calibration and storing the results, 1-11
calibration signal, 1-4
CAL OUT connector, |-4
CAL STORE softkey, |-11
card insertion loss, 8-14
card, memory, 1-33
Carrier frequency error too high error
message, 4-33
carrier not burst error message, 4-6
Carrier not cont error message, 4-6
carrier-off leakage power
measurement display, 2-17
measuring, 2-16
MKK' documents, 2-17
RCR STD-28 documents, 2-17
carrier-off measurement
selecting external attenuation, 2-2
carrier-off power
measurement description, 2- 16
carrier off power
measurement command, 5-28, 5-31
measurement type command, 5-30
setup command, 5-33
specifications, 7-5
carier off power MKK switch
command, 5-29
CARRIER OFF PWR softkey
description, 3- 1
using, 2-16
carrier power
command, 5-36
measurement  command, 5-34
setup command, 5-35
specifications, 7-4
carrier power level, setting the minimum
limit, 5-6
Carrier power too low, Auto CH Stopped
error message, 4-6
Carrier power too low, Measurement Stopped
error message, 4-7
_CC command, 5-21
CENTER FREQ softkey, description, 3-9
center frequency for channel X command,
5-22
Centronics printers, connecting, [-34
CF auto set failed error message, 4-34
-CFX command, 5-22



changes to the spectrum analyzer functions
during PHS operation, 1-26
changing the amplitude range, 2-25
changing the limit variable, 6-10
changing the parameter variables, 6-1 1
changing to the PHS analyzer mode remotely,
6-2
channel number
command, 5-23
sdecting, 2-1 1
CHANNEL NUMBER softkey
description, 3-9, 3-22, 3-28
using, 2-1 1
channel power
command, 5-27
measurement command, 5-25
measurement description, 2-40
measurement display, 2-40
measuring, 2-40
setup command, 5-26
specifications, 7-6
channel power and transmit power
measurement, differences, 2-40
channel spacing, vii
CHAN POWER softkey
description, 3-17
using, 2-40
CHAN X CTR FREQ softkey
description, 3-9, 3-28
using, 2-1 1
characteristic. See specifications and
characteristics
characteristic, definition, 7-4
-CH command, 5-23
_CHDEF command, 5-24
-CHPM command, 5-25
_CHPS command, 5-26
_CHPWR command, 5-27
Clock signal too low, data may have to be
randomized error message, 4-25
close-field probes, 1-33
codec
full-rate and half-rate, vii
_COM command, 5-28
commands

descriptions of the programming commands,

59
list of commands, 5-2-5
moving a value into a command with MOV,
6-4
Config softkey, 2-3
configuration
commands, 5-2
values, 3-4
configuration menu map, 3-4

configuration menu softkeys, 3-5-7
configure digitd demod test, 2-8
configure mod accuracy test, 2-8
configure the personality, 2-3
configuring the personality for your test
setup, 2-2
connecting printers, options required, 1-34
connecting the external precision frequency
reference, 1-16
continuous carrier mode, selecting, 2-3
continuous carrier or burst carrier command,
5-21
_COPMKK command, 5-29
-COPMT command, 5-30
COP TYPE ZSP GTD softkey
description, 3-12
_COPWR command, 5-31
COPY key, I-4
COP ZSP SGL MULT softkey
description, 3-12
-COS command, 5-33
CPM command, 5-34
_CPS command, 5-35
_CPWR command, 5-36
customizing the PHS persondity, 6-9-14

D

data

menu map base station, 3-27
data bits

programming example, 6-36
-DATABITS command, 5-38
DATA BITSsoftkey

description, 3-27
data keys, 1-4
data points, decreasing, 2-37
dc probes

use of, 1-32
-ddAVG command, 5-40
_ddCONSTLN command, 5-41
_ddCONT command, 5-42
-ddERRM command, 5-43
-ddEVMCORR command, 5-44
-ddFRQSRCH command, 5-45
-ddFTERRM command, 5-46
_ddNAVG command, 5-47
-ddNOPLT command, 5-48
-ddNOPRT command, 5-49
-ddPARTIAL command, 5-50
-ddPHASERR command, 5-51
-ddSAVMEAS command, 5-52
-ddSTATUS command, 5-53
_ddTRIG command, 5-55
DD TRIG EXTERNAL softkey

description, 3-29
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using, 2-8
DD TRIG FRAME softkey
description, 3-29
using, 2-8
DD TRIG FREE RUN softkey
description, 3-29
using, 2-8
DD Trigger softkey
description, 3-28
_-ddUNIQWD command, 5-56
-ddWSYNC command, 5-57
decreasing the number of data points, 2-37
-DEFAULT command, 5-58
DEFAULT CONFIG
values reset by, 3-4
DEFAULT CONFIG softkey
description, 3-6
using, 2-5
default configuration command, 5-58
define channel
command, 5-24
Define Channels softkey, description, 3-5
DEFINE CHAN softkey, description, 3-6
DEFINE FREQ softkey, description, 3-6
define frequency
command, 5-62
delay. Seetrigger delay
delay time
and external trigger relationship, 2-6
delay time, entering, 2-4
demod config
menu map base station, 3-28
demod data bits
hold results, 2-54
demodulated data bits
command, 5-38
descriptions of the programming commands,
59 19
detector modes, 1-20
determining overall system absolute
amplitude accuracy, 2-3
determining when a measurement is done,
6-5
determining when a measurement is done
(SRQ enabled), 6-6
_DID command, 5-59
digitd demod
average command, 5-40
continuous command, 5-42
eight-point congtin command, 5-41
error message command, 5-43
EVM correction command, 5-44
frame trigger error command, 5-46
frequency search command, 5-45
no plot graphs command, 5-48
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no print data bits command, 5-49
number averages command, 5-47
partial data command, 5-50
save meas command, 5-52
status display command, 5-53
trigger command, 5-55
unique word command, 5-56
word sync mode command, 5-57
digita demodulation status
programming example, 6-41
display annotation, [-20
display format softkey
using, 2-50
displaying
current channel number, [-20
external attenuation, 1-20
number of sweeps, [-20
display installed options, I-3
display pass/fail message command, 5-60
display range for power versus time
messurements,  2-25
DISPLAY TOP BOT softkey, description, 3-22
display top or bottom command, 5114
DISPOSE USER MEM softkey, |-10
DLP card
inserting, 1-6
reader, |-4
DLP identification command, 5-59
_DPF command, 5-60

E

eight-point constellation
command, 5-64
programming example, 6-35
eight-point constellation measurement
description, 2-50
EM1 close-field probe, 1-33
enter commands
using an external keyboard, 6-7
using asoftkey, 6-8
entering
external attenuation, 2-3
numbers, 1-4
values, 1-4
ENTER key, 1-4
equipment
required, 1-2
setup, 1-14
equipment needed, I-2
ERR MSG ON OFF softkey
description, 3-28
using, 2-8
error conditions during remote operation,
6-5
error message



CAL FREQ for best dynamic range , 4-5
carrier not burst , 4-6
Carrier not cont , 4-6
Carrier power too low, Auto CH Stopped

, 4-6
Carrier power too low, Measurement
Stopped , 4-7

Ext precision freq reference required , 4-7
Fast ADC card required: (Opt 101) , 4-8
Gate card required (Opt 105) , 4-9
error messages and troubleshooting, 4-1
error messages ligt, 4-5
error messages related to measurement status,
4-25
error vector magnitude, 8-18
EVM Cdlibration failure, EVM CORR not
enabled error message, 4-7
EVM Cad softkey
description, 3-24
using, 2-47
EVM CORR ON OFF softkey
description, 3-24
using, 2-48
EVM inaccuracies
cal and correct for, 2-47
EVM VS SYM softkey
description, 3-25
-EXTATN command, 5-61
EXT ATTEN softkey
description, 3-5
using, 2-3
external attenuation, 2-3
command, 5-61
entering, 2-3
recommended values, 2-3
seecting the optimum value, 2-2
external frequency reference
connecting , 1-16
external keyboard, 1-33
to enter commands, 6-7
external trigger
and delay time relationship, 2-6
power versus time measurements, 2-24
Ext precision freq reference required error

message, 4-7

F

Fast ADC card required

(Option 101 or 151) error message, 4-8
fast time domain sweeps (option 101), 1-29
_FDEF command, 5-62
Finding carrier center frequency . . . error

message, 4-8

frame

structure, vii

viewing the frame, 2-28
Frame Config softkey
description, 3-29
using, 2-9
Frame trig. acquisition failed, check status
in Digital Demod menu error message,
4-8, 4-19
frame trigger
connecting the frame trigger, 1-12, 1-15
frame trigger acquisition
command, 5-63
Frame trigger acquisition failed, check status
error message, 4-8, 4-19
Frame trigger position invalid, re-acquiring
FT... error message, 4-8
frame trigger status troubleshooting, 4- 18
frequency calibration factor, 5-6
FREQUENCY softkeys, 1-26
front panel features, 1-4
front-panel key
key conventions, x
frontI panel protective cover (option 040),
-28
-FTACQ command, 5-63
FT ACQ ON OFF softkey
description, 3-12, 3-15, 3-19
FT ERR ON OFF softkey
description, 3-30
using, 2-10
FT re-position failed, check status error
message, 4-19
FULL PARTIAL softkey
description, 3-23
functiona index, 52
functional index table, 5-2-5

G

Gate card required
(Option 105) error message, 4-9
gate delay accuracy and gate length accuracy,
89
GATE TRIGGER INPUT connections, 8-2
genera safety considerations, vi
general specifications, 7-4
getting started, I-|
graphs
menu map base station, 3-25
Graphs softkey
using, 2-50

H

Hardware options 151/160 required for Digital
Demod error message, 4-9

how to contact Hewlett-Packard, 4-35

how to use this guide, ix
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HP 85726B PHS measurements personality
read-only memory card, -2

HP 8590 Series spectrum analyzer front panel
features, |-4

HP C1405B keyboard, 1-33

HP-1B and parallel (option 041), 1-28

HP-1B printers, connecting, [-34

IF frequency accuracy, 8-16
if the personality does not make a
measurement, 4-2
if the test results are not what you expected,
4-3
impact cover (option 040), 1-28
improved amplitude accuracy for PHS (option
052), 1-2, 1-29
in-band spurious emission, 2-60
RCR STD-28 documents, 2-61, 2-63
INPUT 50 © connector, |-4
inserting the HP 85726B PHS measurements
personality card, -6
installed options, how to list, -3
intensity knob, I-4
interim standards
definition, 7-4
intermodulation spurious
definition, 2-55
inthisguide, ix
INVALID SYMTAB ENTRY
SYMTAB OVERFLOW error message, 4-9
_-IQGRAPH command, 5-64
I-Q pattern
command, 564
I-Q pattern measurement
programming example, 6-37
I-Q pattern measurement description, 2-50
[-Q PATTERN softkey
description, 3-25

K

keyboard
external keyboard, 1-33
using an external keyboard to enter
commands, 6-7
key conventions, X
key conventions of softkey labels, |-4

L
limit and parameter variables, 5-6
Limit Edit softkey
description, 3-15
limit lines
adjusting, 2-35
limits. See limit and parameter variables
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changing the value of limit variable, 6-10
limits and parameters
adjacent channel power, 5-6
generd, 5-6
power, 5-6
power versus time, 5-6
spurious, 5-6
variables table, 5-6-8
limit values, saving vaues on a RAM card,
6-12
limit variables, 6- 10
saving on a RAM card, using a computer,
6-13
linear scale, I-26
LINE key, I-4
list installed options, |-3
LOAD FILE softkey, I-10
loading thefile, 1-10
loading the PHS measurements persondlity,
1-6
Locking at new center frequency . . . offset
=<> 49

M

making a measurement
personal and cell station, 2-
maximum and minimum pesks, 2-25
maximum peaks of the bursts
using MEASURE AVG PKS, 2-25
-MBM command, 5-67
-MBND command, 5-68
_MBS command, 5-69
_MCH command, 5-70
-MCM command, 5-71
-MCS command, 572
mean carrier-off |leakage power, 2-16
mean carrier power, 2-14
-MEASM command, 5-73
measure
modulation accuracy, 2-42
measure and display a graph, 2-50
measure and display demod. data bits, 2-50
MEASURE AVG PKS softkey
description, 3-15
using, 2-25
measurement
if the personality does not make a
measurement, 4-2
preparing to make a, I-5
measurement annotation, [-20
measurement commands, 6-4
measurement done indication command
(_SRQ)y 5'107
Measurement failed, check status error
message, 4-26



measurement mode command, 5-73
measurements
if the test results are not what you
expected, 4-3
measurements personality; loading the PHS,
1-6
measurement state, how to use, 6-5
MEASURE SPUR softkey
description, 3-20
measuring
antenna power, 2-14
average error vector magnitude, 2-45
burst, 2-30
carrier-off leakage power, 2-16
channel power, 2-40
intermodulation spurious, 2-55
occupied bandwidth, 2-2 1
power, 2-13
ramp-up or ramp-down of a burst, 2-32
TDMA characteristics of a burst, 2-24
memory card, |-33
saving a trace, 1-10
menu map, 3-2
menu maps, 3-1-30
minimum peaks of the bursts
using MEASURE AVG PKS, 2-25
MKK  documents
carrier-off leakage power measurement,
2-17
occupied bandwidth measurement, 2-22
spurious emission, 2-61, 2-63
zero span leakage power measurement,
2-18
-MODACC command, 5-74
mod accuracy
hold results, 2-54
MODE command
using, 6-2
MODE key, |-4, 1-17
modes; operating, 1-4
modulation
menu map mobile dtation, 3-23
modul ation accuracy
command, 5-74
programming example, 6-38
modulation accuracy measurement
description, 2-43
modulation accuracy measurements
RCR STD-28 documents, 2-44
modulation accuracy with averaging
programming example, 6-39
MODULATN ACCURACY softkey
description, 3-23
MONITOR annotation, 1-17
monitor band

command, 5-68
measurement command, 5-67
setup command, 5-69
MONITOR BAND softkey
description, 3-18
using, 2-56
monitor channel
command, 5-70
description, 2-23, 2-56
display, 2-23, 2-56
measurement command, 5-71
setup command, 5-72
MONITOR CHAN softkey
description, 3- 1
using, 2-23
monitoring the channd, 2-23
monitor transmit band
description, 2-56
display, 2-57
MOV command, using, 6-4

N
negative triggering, selecting, 2-4
Newer firmware required

REV 940822 or later error message, 4-10
Newer opt 160 firmware required

rev XXXXX or later error message, 4-10
-NP command, 5-77
number of points per sweep command, 577
number of sweeps for a power versus time

measurement, 2-25

NUMBER SWEEPS softkey

description, 3-15

using, 2-25

0

-OBW command, 5-78
_OBWM command, 5-80
~OBWS command, 5-81
OCCUPIED BANDWDTH softkey, 2-21
description, 3-1 1
occupied bandwidth
command, 5-78
measurement command, 5-80
measurement  description, 2-21
measurement display, 2-22
measuring, 2-2 1
MKK documents, 2-22
RCR STD-28 documents, 2-22
setup command, 5-81
specifications, 7-5
operating modes, 1-4
Opt 021 or 041 Required for SRQ measurement
done indication error message, 4-10
option 052

Index-7



selecting external attenuation, 2-2
verifying operation, 8-
option 105
verifying operation, 8-
option 105 verification tests
card insertion loss, 8-14
option 151
DSP/Fast ADC and digital demodulator,
[-30
option 160
PDC/PHS/NADC/CDMA firmware for option
151, 1-31
option recommended
option 041, I-3
option 052, 1-3
option 151, |-3
option 160, -3
options
DSP/Fast ADC and digital demodulator
(option 151), 1-30
fast time domain sweeps (option 101),
[-29
front panel protective cover (option 040),
[-28
HP-IB and parallel (option 041), 1-28
impact cover (option 040), 1-28
improved amplitude accuracy for PHS
spectrum analyzer (option 052), 1-29
PDC/PHS/NADC/CDMA firmware for option
151 (option 160), 1-31
precison frequency reference (option 004),
|-28
prot?ctive soft carrying case (option 042),
-28
RS-232 and pardld (option 043), 1-29
time-gated spectrum anaysis (option 105),
[-30
options analyzer will list, I-3
options for connecting printers, [-34
options installed, how to list, -3
options required, |-3
option 004, -3
option 101, -3
option 105, 1-3
out-of-band spurious emission, 2-62

P

parameters. See limit and parameter variables
changing the value of a parameter variable,
6-11
parameter values, saving values on aRAM
card, 6-12
parameter variables
saving on a RAM card, using a compuiter,
6-13
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passfall message
secting, 2-5
PASSFAIL ON OFF softkey
description, 3-5
using, 2-5
_PBRXL command, 5-82
_PBRXU command, 5-83
-PBURST command, 5-84
peak carrier-off leakage power, 2-16
peaks of bursts
example, 2-26
using MEASURE AVG PKS, 2-25
performance verification test record, 8-26
performing the sdf-calibration routines, -11
personal and cell station
annotation, [-20
making a measurement, 2-1
_PFALL command, 5-86
-PFRAME command, 5-88
_PFX command, 5-90
PHASE ERROR softkey
description, 3-24
using, 2-47
phase source error
command, 5-5 1
PHS analyzer mode, |-4
changing remotely, 6-2
how to access, 1-17
PHS ANALYZER softkey, 1-17
PHS band frequencies, 3-18
PHS band spectrum
viewing, 2-56
PHS communication system
definition, vii
PHS Digitd Demod firmware required
(opt 160) error message, 4-10
PHS measurements persondity
description, viii
PHS measurements personality screen
annotations, 1-20
PHS operation, vii
physica channe
commands, 5-2
menu softkeys, 3-9
physica channe menu map, 3-9
Physcal Channel softkey
using, 2- 11
plotter, 1-33
-PNS command, 5-91
POINTS/SWEEPsoftkey
description, 3-17
polarity. See trigger polarity
positive triggering, sdlecting, 2-4
post-measurement
menu, 5-5



post-measurement menu
using, 2-13, 2-36
post-measurement menu map , 3-21
post-measurement menu softkeys , 3-22
power
commands, 5-2
menu map, 3-10
power amplifiers, |-32
power measurements
spectrum analyzer setting, 3-16
power menu map, 3-10
power menu softkeys , 3-1T
Power Setup softkey
description, 3- 11
POWERssoftkey
using, 2-14
power versus time, 5-90, 5-94, 5-95
commands, 5-2
display range, 2-25
measurements external trigger, 2-24
number of sweeps command, 5-91
selecting the average, 2-25
selecting the maximum and minimum
peaks, 2-25
selecting the number of sweeps, 2-25
secting the number of symbols, 2-25
selecting the range, 2-25
set up, 2-25
setup commands, 5-5
specifications, 7-7
power versus time burst, 5-82, 5-83
command, 5-84
power versus time falling edge
command, 5-86
power versus time frame
command, 5-88
power versus time measurements
RCR STD-28 documents, 2-24
power versus time menu map , 3-13
power versus time menu softkeys, 3-14
power versus time rising edge
command, 5-92
power versus time setup menu softkeys,
315
preamplifiers, 1-32
precision frequency reference (option 004),
[-28
preparing for the verification tests, 8-2
preparing to make a measurement, |-5
PRESET
values not reset by , 3-4
printer, 1-34
printers, analyzer options required, |-34
_PRISE command, 5-92
probes, ac and dc, 1-32

problems
if the personality does not make a
measurement, 4-2
if the test results are not what you
expected, 4-3
programming
basics for PHS remote operation, 6-3-7
changing to the PHS analyzer mode
remotely, 6-2
command descriptions, 5-9
programming commands and softkeys. See
functional index
programming examples, 6-1-42
auto channel, 6-16
data bits, 6-36
determining the measurement state, 6-5
digita demodulation status, 6-41
eight-point congtellation, 6-35
I-Q pattern measurement, 6-37
measure antenna power, 6-17
MODE command, 6-2
modulation accuracy, 6-38
modulation accuracy with averaging, 6-39
MOV command, 6-4
_RPT commands, 6-5
setup and measurement commands, 6-4
test executive, 6-26
test executive in fast mode, 6-18
VARDEF and STOR commands, 6-12, 6-14
programming reference, 5-1-119
programming the HP 85726B persondlity,
6-1-42
-PRX command, 594
-PTM command, 5-95
PTS/SWP softkey
using, 2-37, 2-40
public cel sation
annotation, 1-20
Pvs T BURST softkey
description, 3-14
using, 2-30
PvsT FALLING softkey
description, 3-14
Pvs T FRAME softkey, 2-28
description, 3-14
Pvs T RAMP DN softkey
using, 2-32
Pvs T RAMP UP softkey
using, 2-32
Pvs T RISING softkey
description, 3-14
Pvs T Setup softkey
description, 3-14
Pvs T Setup softkey, using, 2-25
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PWR TRIG EXT VID softkey, description,
3-12

R

RAM card
saving a trace, 1-10
saving values using a computer, 6-13
RAM card, saving values on a RAM card,
6-12
RAM or ROM card reader, 1-4
ramp-down
example, 2-34
measuring, 2-32
ramp-up
example, 2-33
measuring, 2-32
RANGE dB 70 110 softkey
changing the amplitude range, 2-25
description, 3- 15
using, 2-25
RCR; definition, 7-4
RCR STD-28 3.4.2.8, 7-9
RCR STD-28 3.4.2.9, 2-44, 7-9
RCR STD-28 7.1.1.2, 7-9
RCR STD-28 7.1.7, 7-9
RCR STD-28 documents
carrier-off leakage power measurement,
2-17
in-band spurious emission, 2-61, 2-63
modulation accuracy measurements, 2-44
occupied bandwidth, 2-22
power versus time measurements, 2-31,
2-33, 2-34
spurious emission, 2-61, 2-63
transmit power measurement, 2-15
reaccessing the PHS analyzer mode, 1-25
read-only memory card, -2
recalling a trace from a trace register, 1-9
recommended accessories, 1-28-34
recommended option; option 041, -3
recommended option; option 052, -3
recommended option; option 151, -3
recommended option; option 160, -3
recommended test equipment for verification
tests, 8-3
recording the verification test results, 8-2
reference level setting, for MONITOR BAND,
2-56
Ref level auto set failed, over range error
message, 4-34
Ref level auto set failed, under range error
message, 4-34
REF LVL OFFSET softkey, 1-26
REF LVL softkey
description, 3-20

Index-1 0

release time, measuring, 2-34
remote operation
error conditions during, 6-5
programming basics for PHS, 6-3
repest command, 5-97
using, 6-5
REPEAT MEAS softkey
description, 3-22
required equipment, |-2
required options

option 004, -3
option 101, 1-3
option 105, |-3

requirements for specifications and
characteristics
HP 85726B, 7-3
Option 052, 7-2
Results may not be accurate, EVM corr. to0
high error message, 4-16
Results may not be accurate, EVM mag.
exceeds limit error message, 4-34
Results may not be accurate, FT acquisition
failed error message, 4-19
Results may not be accurate, Origin offset
too high error message, 4-26
Results may not be accurate, Pass 1&2 bit
compare efrr error message, 4-26
Results may not be accurate, Phase corr. too
high error message, 4-16
-RNG command, 5-96
ROM card, |-2
_RPT command, 5-97
using, 6-5
RS-232 and parale (option 043), 1-29
RS-232 printers, connecting, 1-34

S

safety, Vi
safety notes, vi
sdes and service offices, 4-35
saving atrace to anayzer memory, |-9
saving atrace to aRAM card, |-10
saving a trace to a trace register, 1-9
saving the limit or parameter variables on a
RAM card
with a computer, 6-13
saving the limits or variables on a RAM card
with an external keyboard, 6-12
SAV MEAS ON OFF softkey
description, 3-24, 3-26
using, 2-54
SCALE LOG LIN softkey, I-26
screen annotation
softkey labels, |-4
screen annotations, [-20



SEARCH TIME softkey
description, 3-20
selecting
average or peaks, 2-25
band, 2-56
burst mode, 2-3
channel and slot number to test, 2-11
channel number, 2- 11
number of hits, 2-25
number of sweeps, 2-25
number of symboals, 2-25
optimum external attenuation value, 2-2
range for a power versus time
measurement, 2-25
dot number, 2-11
station for testing, 2-3
sef-calibration routines, |-l 1
-SEM command, 5-98
_SES command, 5-99
Set up a power versus time measurement,
2-25
setup commands, 6-4
shaded boxes and softkey labels, |-4
show installed options, |-3
signal input port, -4
SINGLE CONT softkey
description, 3-23, 3-25
using, 2-43, 2-50
slot number
sdecting, 2-1 1
SLOT NUMBER softkey
description, 3-9
using, 2-1 1
softkey
using the EXECUTE TITLE softkey to enter
commands, 6-8
softkey labels, |-4
softkeys, 1-4, 3-1-30
key conventions, x
softkeys and programming commands. See
functional index
software product license agreement, iii-5
specification, definition, 7-4
specifications
adjacent channel power, 7-5
carrier off power, 7-5
carrier power, 7-4
channel power, 7-6
generd, 7-4
if the spectrum analyzer does not meet
specifications, 8-2
occupied bandwidth, 7-5
power versustime, 7-7
verifying operation, 8-|

specifications and characteristics, 7-1-8,
7-10
Option 052, 7-2
table, 7-3-8, 7-10
spectrum analyzer functions, 1-24, 1-25
accessing, 1-23
spectrum analyzer mode, -4, 1-24, 1-25
spectrum analyzer operation, X
spectrum analyzer setting
for the power measurements, 3-10
for the power versus time measurements,
313
power measurements, 3-16
spectrum analyzer softkeys, changes to, 1-26
SPUR command, 5- 100
_SPURH command, 5- 102
spurious
commands, 5-5
selecting external attenuation, 2-2
spurious emission, 2-58
MKK documents, 2-61, 2-63
RCR STD-28 documents, 2-61, 2-63
Spurious emisson measurement mode
command, 5-103
spurious emisson menu softkeys, 3-20
Spurious emisson power measurement
command, 5-98, 5-100
Spurious emission power measurement type
command, 5- 104
spurious emission power Setup
command, 5-99
spurious  emissions
selecting external attenuation, 2-2
spurious emission search measurement
command, 5-106
spurious emission search setup command,
5-105
spurious emission search sweep time for
in-band measurement command, 5-109
spurious emission search sweep time for
out-of-band measurement command,
5-108
spurious harmonics measurement  command,
5-102
SPURIOUS HARMONIC softkey
description, 3- 19
SPURIOUS IN BAND softkey
description, 3-19
spurious menu map , 3-19
spurious menu softkeys , 3-19
SPURIOUS OUT BAND softkey
description, 3-19
SPURIOUS TX RX softkey
description, 3-19
_SPURM command, 5-103
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-SPURMT command, 5-104
-SPURSET command, 5- 105
_SPURZ command, 5- 106
-SSST command, 5-108
_SSSTI command, 5- 109
START FREQ softkey
description, 3-20
status screen, system information part of
eror message, 4-14
STOP FREQ softkey
description, 3-20
STOR command example, 6-14
storing the calibration results, [-11
sweeps for a power versus time measurement,
2-25
symbols, sdlecting the number of, 2-25
Sync word errors, check status error message,
4-26
Sync word errors present error message,
4-27
system
commands, 5-5
measurements, 2-55
system menu map , 3-18
system menu softkeys , 3-18
System softkey
using, 2-56

T

table notation, specifications and
characteristics, 7-4
table or trace command, 5-111
_TA command, 5-110
_TBL command, 5 11
-TC command, 5-112
TDMA characteristics of a burst
measuring, 2-24
temperature range, 7-2, 7-3
test equipment for the verification tests, 8-2
test executive
programming example, 6-26
test executive in fast mode
programming example, 6- 18
test record, 8-26
test results, if the test results are not what
you expected, 4-3
test setup
configuring the persondlity for , 2-2
The PHS system, vii
time delay offset, setting atime delay offset,
5-6
time frame, viewing a time frame, 2-28
time-gated spectrum analyzer card (option
105), 1-30

Index-l 2

Time record invalid, check status error
message, 4-27
timeslot number
annotation, 1-20
command, 5 13
timing
diagram, 2-6
relationship, 2-6
-TN command, 5-113
-TOP command, 5-114
total power
annotation, 1-20
trace active command, 5-110
TRACE ACTIVE softkey, description, 3-22
trace compare command, 5-112
TRACE COMPARE softkey, description, 3-22
trace register
recalling a trace, 1-9
saving atrace, 1-9
transit case, |1-34
transmit power
RCR STD-28 documents, 2-15
transmit power and channel power
measurement, differences, 2-40
transmitter power level
command, 5 19
~-TRIGD command, 5 15
TRIG DELAY softkey
description, 3-8, 3-22
using, 2-4
Trigger Config softkey
description, 3-5
trigger delay
adjusting, 2-28, 2-30
annotation, 1-20
command, 5-1 15
entering, 2-4
triggering the analyzer, cable connections,
1-12
trigger mode for power measurements
command, 51 16
trigger polarity
command, 5 17
secting, 2-4
trigger, power versus time measurements,
2-24
trigger source
command, 5 18
_TRIGM command, 5- 116
_TRIGP command, 5117
TRIG POL NEG POS softkey
description, 3-8
TRIG POL NEG POS softkey, using, 2-4
_TRIGSRC command, 5| 18
TRIG SRC UW EXT softkey



description, 3-7
troubleshooting, before you begin, 4-2
-TXPWR command, 5- 119
TX PWR HI LOW softkey
description, 3-5
typical, definition, 7-4

U

UNIQ WRD UP DOWN softkey
description, 3-30
using, 2-9
using asoftkey
to enter commands, 6-8
using the PHS setup and measurement
commands, 6-4

\Y

vaues not reset by PRESET, 3-4
values reset by DEFAULT CONFIG, 3-4
VARDEF command

example, 6-14

using, 6-10, 6-11
verification test

absolute amplitude accuracy, 8-4
verification test record, 8-26
verification tests

card insartion loss, 8-14

error vector magnitude, 8-18

gate delay accuracy and gate length

accuracy, 8-9
IF frequency accuracy, 8-16
preparing for, 8-2

recommended test equipment for, 8-3
recording results, 8-2
test equipment for, 8-2
verification tests, how often they should be
performed, 82
Verify gate trigger input is disconnected
before CAL AMPTD error message, 4-11
verifying operation, 8-
how often, 8-2
VERSION softkey, description, 3-6
VID AVG ON OFF softkey, |-26
viewing aframe, example, 2-29
viewing the frame, 2-28
viewing the PHS band spectrum, 2-56
VIEW TBL TRCE softkey
description, 3-22
using, 2-37
VOL-INTEN knob, 1-4
volume knob, 1-4

w
warm-up time, 1-11
warning statement, vi
warranty, v
WRD SYNC ON OFF softkey
description, 3-30
using, 2-9

z

zero span leakage power
MKK' documents, 2-18
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