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Introduction

This chapter provides overall information on the 1xEV-DO
communications system and describes 1xXEV-DO measurements made
by the analyzer. Installation instructions for adding this option to your
analyzer are provided in this section, in case you purchased this option
separately.
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Introduction
What Does the Agilent PSA Series and VSA E4406A Option 204 Do?

What Does the Agilent PSA Series and VSA
E4406A Option 204 Do?

This instrument can help determine if a 1xXEV-DO transmitter is
working correctly. When measurement personality Option 204 is
installed, the instrument makes measurements using the methods and
limits defined in the following 3GPP2 standards:

3GPP2 C.S0024-A cdma2000 High Rate Packet Data Air Interface
Specification v.1.0 (2004-03)

3GPP2 C.S0032-0 Recommended Minimum Performance Standards for
cdma2000 High Rate Packet Data Access Network v.2.0 (2004-01)

3GPP2 C.S0033-0 Recommended Minimum Performance Standards for
cdma2000 Hight Rate Packet Data Access Terminal v.2.0 (2004-01)

The detailed measurement results displayed by the instrument allow
you to analyze 1XEV-DO system performance. You may alter the
measurement parameters for specialized analysis.

For infrastructure test, the instrument will test base station
transmitters in a non-interfering manner by means of a coupler or
power splitter.

This instrument makes the following measurements:
¢ Channel Power

¢ Intermodulation

* Power versus Time

* Spurious Emissions and ACP

* QOccupied Bandwidth

* (Code Domain Power

* Modulation Accuracy (Composite Rho)
¢ QPSKEVM

* Power Statistics CCDF

* Spectrum (Frequency Domain)

e Waveform (Time Domain)
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Installing Optional Measurement Personalities

When you install a measurement personality, you need to follow a three
step process:

1. Determine whether your memory capacity is sufficient to contain all
the options you want to load. If not, decide which options you want to
install now, and consider upgrading your memory. Details follow in
“Do You Have Enough Memory to Load All Your Personality
Options?” on page 43.

2. Install the measurement personality firmware into the instrument
memory. Details follow in “Loading an Optional Measurement
Personality” on page 47.

3. Enter a license key that activates the measurement personality.
Details follow in “Obtaining and Installing a License Key” on page
48.

Adding measurement personalities requires the purchase of a retrofit
kit for the desired option. The retrofit kit contains the measurement
personality firmware and an entitlement certificate that is used to
generate a license key from the internet website. A separate license key
is required for each option on a specific instrument serial number and
host ID.

For the latest information on Agilent Spectrum Analyzer options and
upgrade Kkits, visit the following Internet URL:

http://www.agilent.com/find/sa_upgrades

Do You Have Enough Memory to Load All Your Personality
Options?
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If you do not have memory limitations then you can skip ahead to the
next section “Loading an Optional Measurement Personality” on

page 47. If after installing your options you get error messages relating
to memory issues, you can return to this section to learn more about
how to optimize your configuration.

If you have 64 MBytes of memory installed in your instrument, you
should have enough memory to install at least four optional
personalities, with plenty of memory for data and states.

The optional measurement personalities require different amounts of
memory. So the number of personalities that you can load varies. This is
also impacted by how much data you need to save. If you are having
memory errors you must swap the applications in/out of memory as
needed. If you only have 48 MBytes of memory, you can upgrade your
hardware to 64 MBytes.
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Installing Optional Measurement Personalities

To see the size of your installed memory for PSA Series Spectrum

Analyzers:

1. Ensure that the spectrum analyzer is in spectrum analyzer mode
because this can affect the screen size.

2. Press the System key, MORE (1 of 3), and Show Hdwr keys.

3. Read Flash Memory size on the last line of the table.

PSA Flash
Memory Size

Available Memory
With No Options

Available Memory With
Option B7J and/or Option 122
or 140

64 Mbytes

32.5 MBytes

30.0 MBytes

48 Mbytes

16.9 MBytes

14.3 MBytes

To see the size of your installed memory for E4406A Transmitter

Testers:

1. Press the System key, MORE (1 of 3), and MORE (2 of 3) keys.

2. Read the File System Key - The total of the entries for Used and Free
memory will total the installed flash memory, either 48 or 64

MBytes.

If you have 48 MBytes of memory, and you want to install more than 3
optional personalities, you may need to manage your memory
resources. The following section, “How to Predict Your Memory
Requirements” on page 45, will help you decide how to configure your
installed options to provide optimal operation.
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How to Predict Your Memory Requirements

If you plan to install many optional personalities, you should review
your memory requirements, so you can determine whether you have
enough memory. There is an Agilent “Memory Calculator” available
online that can help you do this, or you can make a calculated
approximation using the information that follows. You will need to
know your instrument’s installed memory size as determined in the
previous section and then select your desired applications.

For E4406A see: http:/sa.tm.agilent.com/E4406A/memory/
For PSA Series see: http://www.agilent.com/find/psa_firmware

For PSA select the “Memory Calculator” link. You can try any
combination of available personalities to see if your desired
configuration is compatible with your installed memory.

For PSA: After loading all your optional measurement personalities,
you should have a reserve of ~2 MBytes memory to facilitate mode
switching. Less available memory will increase mode switching time.
For example, if you employ excessive free memory by saving files of
states and/or data, your mode switching time can increase to more than
a minute.

You can manually estimate your total memory requirements by adding
up the memory allocations described in the following steps. Compare
the desired total with the available memory that you identified in the
previous section.

1. Program memory - Select option requirements from the table
“Measurement Personality Options and Memory Required” on
page 45.

For PSA only: shared libraries require 7.02 MBytes
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For PSA only: recommended mode swap space is 2 MBytes

Screens - .gif files need 20-25 kB each

vk W N

State memory - State file sizes range from 21 kB for SA mode to 40
kB for W-CDMA. The state of every mode accessed since power-on
will be saved in the state file. File sizes can exceed 150 kB each when
several modes are accessed, for each state file saved.

State memory retains settings for all states accessed before the Save
State command. To reduce this usage to a minimum, reduce the modes
accessed before the Save State is executed. You can set the PSA to boot
into a selected mode by assessing the desired mode, then pressing the
System, Power On/Preset, Power On keys and toggle the setting to Last.

Measurement Personality Options and Memory Required

Chapter 1 45
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Installing Optional Measurement Personalities

Personality Options Option File Size
for PSA Series Spectrum Analyzers 2 (PSA Rev: A.08)
cdmaOne measurement personality BAC 1.91 Mbytes
NADC and PDC measurement BAE 2.43 Mbytes
personalities (not available separately)

W-CDMA or W-CDMA w/ HSDPA BAF, 210 | 511 Mbytes®
measurement personality

cdma2000 or cdma2000 w/ 1xXEV-DV B78,214 | 4.00 MbytesP
measurement personality

1xEV-DO measurement personality 204 5.11 MbytesP
GSM (with EDGE) measurement 202 3.56 Mbytes®
personality

Shared measurement library® n/a 7.02 Mbytes
Phase Noise measurement personality 226 2.82 Mbytes®
Noise Figure measurement personality 219 4.68 Mbytes®
Basic measurement personality with B7J Cannot be deleted
digital demod hardware (2.34 Mbytes)
HP8566B/HP8568B Programming Code 266 1.12 Mbytes®
Compatibility d

TD-SCDMA 211 5.30 Mbytes®
Flexible Digital Modulation Analysis 241 2.05 MbytesP
WLAN measurement personality 217 3.18 Mbytes®
External Source Control 215

0.72 Mbytes®

a. Available as of the print date of this guide.

b. Many PSA Series personality options use a 7.02 Mbyte shared mea-
surement library. If you are loading multiple personalities that use
this library, you only need to add this memory allocation once.

c. Shared measurement library allocation not required.

d. This is a no charge option that does not require a license key.
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Personality Options Option File Size

for E4406A Transmitter Tester 2 (E4406A Rev: A.09)
cdmaOne measurement personality BAC 1.82 Mbytes

NADC measurement personality BAE 1.10 Mbytes

PDC measurement personality BAE 1.23 Mbytes
W-CDMA or W-CDMA w/ HSDPA BAF, 210 | 5.00 Mbytes
measurement personality

c¢dma2000 or cdma2000 w/ 1xXEV-DV B78,214 | 3.88 Mbytes
measurement personality

1xEV-DO measurement personality 204 4.84 Mbytes

GSM (with EDGE) measurement 202 3.56 Mbytes
personality

GSM measurement personality BAH 2.51 Mbytes

EDGE upgrade from BAH measurement 252 (202) | 3.56 Mbytes
personality

iDEN measurement personality HN1 2.10 Mbytes
WiDEN measurement personality HN1 1.58 Mbytes
Baseband 1/Q Inputs B7C n/a (hardware only)

a. Available as of the print date of this guide.

Memory Upgrade Kits

The PSA 64 MByte Memory Upgrade kit p/n is E4440AU-ANE.
The VSA 64 MByte Memory Upgrade kit p/n is E4406AU-ANE.

For more information about memory upgrade kits contact your local

sales/service office, or see:

http://www.agilent.com/find/sa_upgrades

Loading an Optional Measurement Personality
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You must use a PC to load the desired personality option into the
instrument memory. Loading can be done from a firmware CD-ROM or
by downloading the update program from the internet. An automatic

loading program comes with the files and runs from your PC.

You can check the Agilent internet website for the latest firmware

versions available for downloading:

For PSA, see http://www.agilent.com/find/psa_firmware
For E4406A, see http://www.agilent.com/find/e4406a_firmware

Chapter 1
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When you add a new option, or update an existing option, you will get
the updated versions of all your current options as they are all reloaded
simultaneously. This process may also require you to update the
instrument core firmware so that it is compatible with the new option.

Depending on your installed hardware memory, you may not be able to
fit all of the available measurement personalities in instrument
memory at the same time. You may need to delete an existing option file
from memory and load the one you want. Use the automatic update
program that is provided with the files. Refer to the table showing
“Measurement Personality Options and Memory Required” on page 45.

The approximate memory requirements for the options are listed above.
These numbers are worst case examples. Some options share
components and libraries, therefore the total memory usage of multiple
options may not be exactly equal to the combined total.

Obtaining and Installing a License Key

If you purchase an optional personality that requires installation, you
will receive an “Entitlement Certificate” which may be redeemed for a
license key specific to one instrument. Follow the instructions that
accompany the certificate to obtain your license key.

To install a license key number for the selected personality option, use
the following procedure:

You can also use this procedure to reinstall a license key number that
has been deleted during an uninstall process, or lost due to a memory
failure.

For PSA:

1. Press System, More, More, Licensing, Option to accesses the alpha editor.
Use this alpha editor to enter letters (upper-case), and the
front-panel numeric keys to enter numbers for the option
designation. You will validate your option entry in the active
function area of the display. Then, press the Enter key.

2. Press License Key to enter the letters and digits of your license key.
You will validate your license key entry in the active function area of
the display. Then, press the Enter key.

3. Press the Activate License key.
For E4406A:

1. Press System, More, More, Install, Choose Option to accesses the alpha
editor. Use this alpha editor to enter letters (upper-case), and the
front-panel numeric keys to enter numbers for the option
designation. You will validate your option entry in the active
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function area of the display. Then, press the Done key.

Before you enter the license key for the EDGE Retrofit Option 252, you
must already have entered the license key for the GSM Option BAH.

2. Press License Key to enter the letters and digits of your license key.
You will validate your license key entry in the active function area of
the display. Then, press the Done key.

3. Press the Install Now key. The message “New option keys become
active after reboot.” will appear, along with the Yes/No menu:
press the Yes key and cycle the instrument power off and then on to
complete your installation process, or press the No key to cancel the
installation process.

Viewing a License Key

Measurement personalities purchased with your instrument have been
installed and activated at the factory before shipment. The instrument
requires a License Key unique to every measurement personality
purchased. The license key number is a hexadecimal number specific to
your measurement personality, instrument serial number and host ID.
It enables you to install, or reactivate that particular personality.

Use the following procedure to display the license key number unique to
your personality option that is already installed in your instrument:

For PSA:

Press System, More, More, Licensing, Show License. The System,
Personality key displays the personalities loaded, version
information, and whether the personality is licensed.

For E4406A:
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Press System, More, More, Install, Choose Option to enter the
letters/numbers for the option you want.You can see the key on the
License Key softkey. Press the Done key.

You will want to keep a copy of your license key number in a secure
location. Press System, More, then Licensing, Show License for PSA, or Show
System for E4406A, and print out a copy of the display that shows the
license numbers. If you should lose your license key number, call your
nearest Agilent Technologies service or sales office for assistance.
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Using the Delete License Key on PSA

This key will make the option unavailable for use, but will not delete it
from memory. Write down the 12-digit license key number for the option
before you delete it. If you want to use that measurement personality
later, you will need the license key number to reactivate the personality
firmware.

Using the Delete License key does not remove the personality from the
instrument memory, and does not free memory to be available to install
another option. If you need to free memory to install another option,
refer to the instructions for loading firmware updates located at the
URL: http:/www.agilent.com/find/psa/

1. Press System, More, More, Licensing, Option. Pressing the Option key will
activate the alpha editor menu. Use the alpha editor to enter the
letters (upper-case) and the front-panel numeric keyboard to enter
the digits (if required) for the option, then press the Enter key. As you
enter the option, you will see your entry in the active function area of
the display.

2. Press Delete License to remove the license key from memory.

Using the Uninstall Key on E4406A

This key will make the option unavailable for use, but will not delete it
from memory. The message “Application Not Licensed” will appear
in the Status/Info bar at the bottom of the display. Record the 12-digit
license key number for the option before you delete it. If you want to use
that measurement personality later, you will need the license key
number to reactivate the personality firmware.

Using the Uninstall key does not remove the personality firmware from
the instrument memory, and does not free memory to be available to
install another option. If you need to free memory to install another
option, refer to the instructions for loading firmware updates available
at the URL: http:/www.agilent.com/find/vsa/

1. Press System, More(1 of 3), More(2 of 3), Uninstall, Choose Option to access
the alpha editor. Use the alpha editor to enter the letters
(upper-case), and the front-panel keypad to enter the numbers (if
required) for the installed option. You will validate your option entry
in the active function area of the display. Then, press the Done key.

2. Pressing the Uninstall Now key will activate the Yes/No menu: press the
Yes key to continue your uninstall process, or press the No key to
cancel the uninstall process.

3. Cycle the instrument power off and then on to complete the uninstall
process.
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A Security Erase of a PSA can erase all memory including the operating

system.

To perform a security erase of your instrument memory, you will need to

download “WipeSA” from the Agilent Web site. For more information

see:

http://www.agilent.com/find/sa_security

Instructions for security erase procedures are available there for

downloading.

Security Erase procedures can leave your instrument in an inoperative
state. Be sure to follow the instructions carefully.

Ordering Optional Measurement Personalities

When you order a personality option, you will receive an entitlement
certificate. Then you will need to go to the web site to redeem your
entitlement certificate for a license key. You will need to provide your

instrument serial number and host ID, and the entitlement certificate

number.

Required Information:

Front Panel Key Path:

Model #: (Ex. E4440A)

Host ID:

System, Show System

Instrument
Serial Number:

System, Show System
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Making Measurements

This chapter describes procedures used for making measurements of
1xEV-DO BTS or MS. Instructions to help you set up and perform the
measurements are provided, and examples of 1xXEV-DO measurement
results are shown.
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Making Measurements
1xEV-DO Measurements

1XxEV-DO Measurements

This chapter begins with instructions common to all measurements
made by the Transmitter Tester, then details all 1xXEV-DO
measurements available by pressing the MEASURE key. For information
specific to individual measurements refer to the sections at the page
numbers below.

¢ “Channel Power Measurements” on page 57

¢ “Forward Link Code Domain Measurements” on page 60
¢ “Reverse Link Code Domain Measurements” on page 69
¢ “Intermodulation Measurements” on page 82

¢ “Forward Link Modulation Accuracy (Composite Rho)
Measurements” on page 86

* “Reverse Link Modulation Accuracy (Composite Rho)
Measurements” on page 93

¢ “Occupied Bandwidth Measurements” on page 100

¢ “Power Statistics CCDF Measurements” on page 103

* “Power versus Time Measurements” on page 106

¢ “QPSK EVM Measurements” on page 110

¢ “Spurious Emissions & ACP Measurements” on page 114

* “Spectrum (Frequency Domain) Measurements” on page 119
¢ “Waveform (Time Domain) Measurements” on page 122

¢ “Using Basic Mode” on page 132

* “Understanding Common Measurement Errors” on page 133

All the measurements above are referred to as one-button
measurements. When you press the key to select a measurement it will
become active, using settings and displays unique to that
measurement. Data acquisition will automatically begin when trigger
requirements, if any, are met.
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Setting up and Making a Measurement

Making the Initial Signal Connection

Before connecting a signal to the instrument, make sure the instrument
can safely accept the signal level provided. The signal level limits are
marked next to the connectors on the front panel.

See “Input/Output Key Menu” on page 147 for details on selecting input
ports and setting internal attenuation to prevent overloading the
instrument.

For PSA only, the“Input/Output Key Menu” on page 147 also provides
details of Int Preamp operation.

Using Instrument Mode and Measurement Presets

If you want to set your current measurement personality to a known,
factory default state, press Preset. This initializes the instrument by
returning the mode setup and all of the measurement setups in the
mode to the factory default parameters.

For PSA, note that pressing the Preset key will switch instrument
modes unless the type of preset is selected under System, Power
On/Preset is set to Mode or Save User Preset.

To preset only the parameters that are specific to an active, selected
measurement, press Meas Setup, then Restore Meas Defaults. Restore
Meas Defaults will return all the measurement setup parameters to the
factory defaults, but only for the currently selected measurement. The
Restore Meas Defaults key may not appear on the first page of the Meas
Setup menu. If not, press More until the key is available.
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The 3 Steps to Set Up and Make Measurements

All measurements need to be set up in 3 steps: first at the Mode level,
second at the Measurement level, then finally the result display may be
adjusted.

1. Select and Set Up the Mode

Press MODE - All licensed, installed Modes available are shown.
Press 1xEV-DO, or select Basic mode to make measurements of
signals with non-standard formats.

Press Mode Setup - Make any required adjustments to the mode
settings. These settings apply to all measurement in the mode.

2. Select and Set Up the Measurement

Press MEASURE - Select a specific measurement to be performed (e.g.
ACP, Spectrum or Waveform). The measurement begins as soon as any
required trigger conditions are met. The resulting data is shown on
the display or is available for export.

Press Meas Setup - Make any adjustments as required to the selected
measurement settings. The settings only apply to this measurement.

3. Select and Set Up a View of the Results

Press Trace/View - Select a display format for the current
measurement data. Depending on the mode and measurement
selected, other graphical and tabular data presentations may be
available. X-Scale and Y-Scale adjustments may also be made now.

NOTE A setting may be reset at any time, and will be in effect on the next
measurement cycle or View.

Step Primary Key Setup Keys Related Keys
1. Select & set up | MODE Mode Setup, System
a Mode Input (E4406A),
Input/Output (PSA),
FREQUENCY Channel
2. Select & set up | MEASURE Meas Setup Meas Control,
a Measurement Restart
% 3. Select & set up | View/Trace (E4406A), | SPAN X Scale, File, Save, Print,
°E’ a View of the Trace/View (PSA) AMPLITUDE Y Scale, | Print Setup, Marker,
g Results Display, Search (E4406A),
@ Next Window, Zoom | Peak Search (PSA)
=
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Figure 2-1
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Channel Power Measurements

This section explains how to make a channel power measurement on a
1xEV-DO base station. This test measures the total RF power present
in the channel. The results are displayed graphically as well as in total
power (dB) and power spectral density (dBm/Hz).

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Channel Power Measurement System
CONTROLLER BTS

Serial Bus

= L [ 6
= BEEE
m| ) m
Sog:
& FO |g oo i} ®
=] [=1=] -—
PSA or RF Input Output
E4406A 1 )
I Atten I bts_test_no_ref

1. Using the appropriate cables, adapters, and attenuators, connect the
output signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

Setting Up the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency: 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level

Chapter 2 57
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Measurement Procedure

Step 1. Press the System, Reference, Freq Ref keys to toggle the frequency
reference to EXT, if required. In the annunciator bar you will see EXT
REF displayed in green.

Step 2. Press the MODE, 1xEV-DO, Preset keys to enable and preset the
1xEV-DO measurements.

Step 3. If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Step 4. Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Step 5. Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Step 6. Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Step 7. Press the MEASURE, Channel Power keys to initiate the channel power
measurement.

The Channel Power measurement result should look like the next
figure.

Figure 2-2 Channel Power Measurement Result
- Agilent 09:40:48 May 18, 2605  1xEV-DO

BTS Ch Freq 1.93500 GHz
Channel Power Subtype 0/1

Channel Power Power Spectral Density

-21.85 dBm/ 1.23000 MHz -81.95 dBm/Hz
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Step 8. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Figure 2-3
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Forward Link Code Domain Measurements

This section explains how to make a code domain measurement on a
1xEV-DO base station. This is the measurement of the power levels of
the spread channels in composite RF channels, relative to the total
power within the 1.230 MHz channel bandwidth centered at the center
frequency.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Code Domain Power Measurement System
CONTROLLER BTS
|

Serial Bus

Trigger Even Sec
In Out
v =~
= o
a]= ==
wl= wim k)
g,
'é' e o ®
& [=1=] SN -—
PSA or RF Input Output
E4406A 1
Atten /
I | bts_test_trig

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

3. Connect an appropriate cable assembly between the TRIGGER IN
connector of the instrument and the Even Sec Out connector of the
BTS for synchronization.
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Step 8.
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Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency: 1,935.000 MHz (preferred channel number 100)
((1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, More (1 of 2), Code Domain keys to initiate the
Forward Link Code Domain measurement.

If your 1xEV-DO active channel signal is known, you may be able to
take advantage of a predefined Active Channel preset for
synchronization. Press Meas Setup, More, Active Code Channel and then
press Predefined. Then press Predefined Active Channel and select from
the list of predefined Active Channels shown.

Press the Meas Setup, More, | Long Code Mask and enter the
Hexadecimal long code for I.
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Step 9. Press the Meas Setup, More, Q Long Code Mask and enter the
Hexadecimal long code for Q.

The Code Domain: Power measurement result should look like the
next figure. The graph window and the text window are displayed for
the pilot channel. The text window shows the total power level along
with the relative power levels of the various channels.

Figure 2-4 Forward Link Code Domain Measurement Result - Power
Graph (Default) View- Subtype 0/1

% Agilent 89:52:17 May 18, 2005  1xEV-DO
|
BTS Ch Freq 1.93500 GHz

Code Domain Subtype 8/1 _-

Power

Total Power: -18.51 dBm

Total Active Ch: -H.A12 dBec
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Figure 2-5 Forward Link Code Domain Measurement Result - Power
Graph (Default) View - Subtype 2

5 Agilent 11:51:32 May 18, 2085  1xEV-DO

BTS Ch Freq 1.93500 GHz

Code Domain Subtype 2 _-

Power

Halsh Code

Total Power: -20.90 dBm

Total Active Ch: -B.A13 dBc

NOTE The Wash Code index for Subtype 2 signals is 127, as shown above.

Chapter 2 63

=
Q
=,
=
(e}
=
1]
*Y
[72]
(=
=
(1]
3
(1]
=]
-
(7]




[2]
@
[=
Q
£
(]
S
=2
(2]
(1]
Q
=
(<2}
£
4
1]
=

Step 10.

Making Measurements
Forward Link Code Domain Measurements

To examine a single channel more closely, set a marker on the channel
of interest. Press Marker and either use the step up arrow or the dial to
position the marker. In this example we will select the Data channel
marked at w128 (34) as shown below. The marker data indicates a
Walsh Code position of 34.5, but that is because it is on the Q Branch.

# Agilent 11:57:08 May 18, 2085  1xEV-DO

BTS Ch Freq 1.93508 GHz

Code Domain subtype 2 NG
Marker 34.5000
- . —

Powerqy

Total Power: -20.90 dBm

Total Active Ch: -H.A13 dBc

Press Marker, More, and Mkr-> Despread. This will allow you to select this
code channel for specific Code Domain Power measurement. The
Marker Despread feature automatically determines the Code Domain
parameters of the code channel, and sets the instrument to the
appropriate settings for Symbols/sec, Walsh Code Number, and Offset.
Any code channel selected by a normal #1 marker can be despread. The
measurement data shown above reflects the despread measurement
data.

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.
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Step 11. Press the View/Trace, 1/Q Polar & Power Graph keys to display a

Figure 2-6

combination view of the code domain power, I/Q symbol polar vector,
and selected chip power graph windows for the pilot channel as shown
below:

Forward Link Code Domain Measurement Result - I/Q Polar
and Power Graph View- Subtype 0/1

- Agilent 92:56:15 May 18, 2085  1xEV-DO

BTS Ch Freq 1.93580 GHz

Code Domain Subtype 8/1 _-

Power 1/6 Symb Polar Vector: H32(08)

Halsh Code

Chip Power

In the Chip Power window, the yellow data are the individual chip
power measurements in each slot, across the entire Capture Interval of
10 slots, which is equivalent to 10.239 kchips. The 2 vertical lines
indicate the Meas Interval of 2 slots.
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Figure 2-7 Forward Link Code Domain Measurement Result - I/Q Polar
and Power Graph View - Subtype 2

2 Agilent 12:03:48 May 18, 2605 1xEY-DO

BTS Ch Freq 1.93500 GHz

Code Domain Subtype 2 _-

1/0 Symb Polar Vector: H128(0)

Halsh Code 127

Chip Power

You can see from the screen image above that the code channel
measurement data shown is for W128(0), the Pilot Channel. Since the
marker is still at 34.5, if you press Marker, More, and Mkr-> Despread, the
measurement data will apply to the marked channel, including the
constellation window, as shown in the following figure.
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Figure 2-8 Forward Link Code Domain Measurement Result - I/Q Polar
and Power Graph View - Subtype 2 with W128(34) Despread

- Agilent 12:29:47 May 18, 2065  1xEV-DO

BTS Ch Freq 1.93560 GHz

Code Domain Subtype 2 _-

I/0 Symb Polar Vector: H128(34)

Halsh Code 127

Chip Power

Step 12. Press the Meas Control key to change the Measure key from Single to
Cont. The measurement and displayed data will be made repeatedly.

Step 13. Press the Meas Setup, More (1 of 3), More (2 of 3) keys to check the keys
available to change the measurement parameters from the default
condition.

For more information about making Code Domain Power
measurements see “Reverse Link Code Domain Measurements” on
page 69.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.

Troubleshooting Hints

Uncorrelated interference may cause CW interference like local
oscillator feedthrough or spurs. Another uncorrelated noise may be due
to I/Q modulation impairments. Correlated impairments can be due to
the phase noise on the local oscillator in the upconverter or I/Q
modulator of the UUT. These will be analyzed by the code domain
measurements along with the QPSK EVM measurements and others.

A poor phase error indicates a problem at the I/Q baseband generator,
filters, and/or modulator in the transmitter circuitry of the UUT. The
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output amplifier in the transmitter can also create distortion that
causes unacceptably high phase error. In a real system, a poor phase
error will reduce the ability of a receiver to correctly demodulate the
received signal, especially in marginal signal conditions.
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Figure 2-9

Making Measurements
Reverse Link Code Domain Measurements

Reverse Link Code Domain Measurements

This section explains how to make a code domain measurement on a
1xEV-DO mobile station (MS). This is the measurement of the power
levels of the spread channels in composite RF channels, relative to the
total power within the 1.230 MHz channel bandwidth centered at the
center frequency.

Configuring the Measurement System

For configuring the measurement system, the access terminal (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Power Control Measurement System

SIGNAL GENERATOR

Ll

CONTROLLER

\
%

RF OUTPUT

Q
I:II:II:IO
oo 5
oo o Gs
2

10 MHz OUT

@ 0o

ooooooog

Q0000

oo
og
oo

Trigger OUT

External Frequency
Trigger Reference

Ext Trig IN EXT REF IN

\
Y

o —

[}
[o]
[e]

n]
n]

QO oo

OHHERE W

0000 goooo
0 D0oO0ooo

oooo
oooo

Serial Bus J

|

RF INPUT
PSA

OR E4406A

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect a trigger signal from the signal generator or system
controller and the EXT TRIG IN port of the instrument.

5. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Step 11.

Making Measurements
Reverse Link Code Domain Measurements

Setting the MS

From the system controller, perform all of the functions required for the
MS to transmit the RF test signal.

Test Signal Physical Layer Subtype 0 or 1
1 to 4 Active Channels: Pilot/RRI. DRC, ACK and Data

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level
(Example power output set to 0 dBm)

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

Press the Mode Setup, Radio, Device keys to toggle the selection to MS.

Press the Mode Setup, Input, Max Total Pwr keys to enter the estimated
maximum power from the MS.

Press Mode Setup, Demod, and select the test signal Physical Layer
Subtype 0/1 or 2.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the MS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, More (1 of 2), Code Domain keys to initiate the
Reverse Link Code Domain measurement.

If your 1xEV-DO active channel signal is known, you may be able to
take advantage of a predefined Active Channel preset for
synchronization. Press Meas Setup, More, Active Code Channel and then
press Predefined. Then press Predefined Active Channel and select from
the list of predefined Active Channels shown.

Press the Meas Setup, More, | Long Code Mask and enter the
Hexadecimal long code for I.

Press the Meas Setup, More, Q Long Code Mask and enter the
Hexadecimal long code for Q.
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Figure 2-10
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The Code Domain Power Graph measurement result should look like
the next figure. The measurement values for Reverse Link Code
Domain measurement are shown in the summary result window.

Reverse Code Domain Measurement Result - Code Domain
Power Graph (Default) View

#- Agilent 16:15:38 Jan 5, 1987 1%EV-DO

HS Ch Freq 1.93500 GHz
Code Domain Subtype 6/1

Completed

Code Domain Power

Halsh Code

0.01 dBm
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Step 12. Press Marker and rotate the RPG dial to position the marker. The
example below shows the marker at the Q channel at W4(2). The
marker channel is shown in dark blue, while other Walsh Code
channels that are associated with W4(2) are shown in light blue. The
marker data indicates Code Domain Power (CDP) and Code Domain
Error (CDE) for the channel marked. Individual channel measurement
results are also available in other CDP displays described later.

Press Off in the Marker menu to remove the marker.

Figure 2-11 Reverse Code Domain Measurement Result - Code Domain
Power Graph View with Marker

¥ Agilent 16:39:25  Jan 5, 1957 1xEV-DO

HS Ch Fregq 1.93500 GHz Completed

Code Domain subtype 0,1 | NNEME N
Marker 2.50000

dB Code Domain Po
CDP

Total Power: 0.01 dBm

Ch:

B
dBi
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Step 13. Press Display, Code Order, and toggle the setting from Hadamard to Bit

Figure 2-12

Reverse.

As shown below, using the Bit Reverse display combines the similar
function channels seen in the previous display into blocks of adjacent
channels. The Walsh Code number scale across the x axis no longer
applies to the individual channel codes, but still accurately shows the
quantity of active channels applied to the I and Q codes.

Reverse Code Domain Measurement Result - Code Domain
Power Graph View with Bit Reverse Display

W Agilent 16:23:62 Jan 5, 1987  1xEV-DO

MS Ch Freq 1.93508 GHz Completed

Code Domain Subtype 8/1 _-

Code Domain Power
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Step 14.

Figure 2-13

Making Measurements
Reverse Link Code Domain Measurements

Press Display, I/Q Combined Power Bar, and toggle the setting from Off to
On.

As shown below, using the Combined Power Bar display combines the I
and Q code channels into blocks of adjacent channels on a single code
axis. As you can see now, there are only 3 channel types in this
example. The Walsh Code number scale across the x axis no longer
applies to the individual channel codes, but still accurately shows the
quantity of active channels applied to the I and Q codes.

Reverse Code Domain Measurement Result - Code Domain
Power Graph View with Bit Reverse Display (I/Q Combined)

- Agilent 16:33:55 Jan 5, 1987 1xEV-DO
|
HS Ch Freq 1.93500 GHz Completed

Code Domain subtype 071 GG

Code Domain Power

Halsh Code

0.01 dBm
- 1 dBc
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Step 15. Press Peak Search. The Peak marker will mark the most powerful code
channel and display the Walsh Code number, the CDP and CDE.

Figure 2-14 Reverse Code Domain Measurement Result - Code Domain
Power Graph View with Bit Reverse Display (I/Q Combined)

¥ Agilent 17:00:46 Jan 5, 1987 1%EV-DO

MS Completed

Code Domain Subtype 6/1

[ ]
Marker 4.00000

Ch Freq 1.93560 GHz

R A Code Domain Po

Halsh Cods

er: 0.81 dBm
Che A.5 dBc
dBe
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Step 16.

Figure 2-15

Making Measurements
Reverse Link Code Domain Measurements

Press the View/Trace, CDP & CDE Graph keys to display a two-pane view
of the code domain power and code domain error for the code channels

as set up in previous steps. You can select the Hadamard view or turn

off the Combined Power Bar in any of the following views.

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

Reverse Link Code Domain Measurement - CDP & CDE View
- Agilent 17:12:83 Jan 5, 1987 1%EV-DO

HS
Code Domain Subtype 8/1

1]
Y Scale/Div 10.00 dB
dB 10 W2

B Code Domain Po
) COP

Ch Fregq 1.93508 GHz Completed

Halsh Code

Code Domain Error
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Step 17. Press the View/Trace, I/Q Error (Quad View) keys to display a four-pane

Figure 2-16

view of the magnitude error, phase error, EVM and a summary of the
measurement data for the code channels as set up in previous steps.
The uppermost entry in the data summary pane for Code: W4(2) refers
to the marked channel from the previous steps.

If your test signal has code channels on both I and Q code axes, you may
need to change the setting of the I/Q Branch to get phase data
displayed. Press Meas Setup, I/Q Branch and toggle the setting to IQC
(I/Q Combined).

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

Reverse Link Code Domain Measurement - 1/Q Error
(Quad View)

# Agilent 15:42:89 May 16, 2005  1xEV-DO
|
HS Ch Freq 1.923506 GHz Completed

Code Domain subtype 01 NG

Mag Error

Chapter 2 77

=
Q
=,
=
(e}
=
1]
*Y
[72]
(=
=
(1]
3
(1]
=]
-
(7]




[2]
@
[=
Q
£
(]
S
=2
(2]
(1]
Q
=
(<2}
£
4
1]
=

Step 18.

Figure 2-17

Making Measurements
Reverse Link Code Domain Measurements

Press the View/Trace, Code Domain (Quad View) keys to display a
four-pane view of the Code Domain Power, Symbol Power, a
constellation diagram of the marked channel, and a summary of the
measurement data for the code channels as set up in previous steps.
The uppermost entry in the summary for Code: W4(2) refers to the
marked channel from the previous steps.

The Code Domain pane is a fully-functioning reduced display of the
default view.

The Symbol Power display below shows the 5 successive bursts of each
slot in the capture interval, the equivalent of 2.5599 ksymbols in time.
The blue data is the composite chip or symbol powers across each slot.
The blue trace can be turned on or off under the Display key. The
vertical red lines indicate 1 slot. The vertical white line indicates the
measurement interval (1 slot), including the idle between bursts. This
can be increased to equal the capture interval. The yellow horizontal
line indicates the individual chip power across the entire capture
interval (5 slots). You can select another frame to be measured by
setting the Meas Offset to another slot in the frame, the number being
an integer offset (right) from the beginning of the capture interval.

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

Reverse Link Code Domain Measurement - I/Q Error
(Quad View)

i Agilent 15:52:04 May 16, 2005  1xEV-DO

MS Ch Fregq 1.93500 GHz Completed
Code Domain Subtype 0/1

7 Symb Power:W4(2)

I/0 Symb Polar Yector: H4({2)
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Step 19. Press the View/Trace, Demod Bits keys to display a tri-pane view of the

Figure 2-18

Code Domain Power, Symbol Power, and the demodulated bits of the
data code channels on the Q code branch. The bits shown are the bits
from the measurement interval of 1 slot. The slot number from which
the bits originate is shown above the data bit string. To view the
demodulated bits of the I or IQC (I/Q Combined branches, Press Meas
Setup, 1/Q Branch and toggle the setting to I or IQC. To view the
demodulated bits from more than one slot see the next step on page 79.

The Code Domain pane is a fully-functioning reduced display of the
default view.

The Symbol Power pane is a fully-functioning display as shown in the
Code Domain (Quad View).

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

Reverse Link Code Domain Measurement - Demod Bits View
W Agilent 16:32:05 May 16, 2085  1xEV-DO

N
HS Ch Freq 1.93508 GHz Completed
Code Domain Subtype 6/1

Marker 4.50000

13 Symb Power:H4(2)

Step 20. Press the Zoom keys to expand the display of the demodulated bits of

the data code channels. You can measure and demodulate as many as
16 slots, as long as the Capture Interval is greater than or equal to the
Measurement Interval, in slots. You can increment either interval by
0.5 slots. The following example uses a Meas Interval of 32 slots, and a
Capture Interval of 32 slots. Only 16 slots are demodulated (slots 0-15.5)
and shown.

Chapter 2 79
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When you use Zoom to view the Demod Bits display you can access a
menu under the Display key that allows you to navigate the entire
contents of the demodulated bits data (see Figure 2-19).

When you use Zoom to view the Demod Bits display you can also access
the Print Setup, Print Demod key that allows you to print the entire
contents of the demodulated bits data, either by screen or in a report.

Figure 2-19 Reverse Link Code Domain Measurement - Demod Bits Zoom
View

Agilent 17:16:18 May 16, 2805 {1 xEY-DO I Display
|

HS Ch Freg 1.93568 GHz Completed Prev Page

Code Domain Subtype 8/1
Meas Interval 32.0 Slots

Next Page

21 Scroll Up

Scroll Down

1 First Page

Last Page

Step 21. Press the Meas Control key to change the Measure key from Single to
Cont. The measurement and displayed data will be made repeatedly.

Step 22. Press the Meas Setup, More (1 of 3), More (2 of 3) keys to check the keys
available to change the measurement parameters from the default
condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Troubleshooting Hints

Uncorrelated interference may cause CW interference like local
oscillator feedthrough or spurs. Another uncorrelated noise may be due
to I/Q modulation impairments. Correlated impairments can be due to
the phase noise on the local oscillator in the upconverter or I/Q
modulator of the UUT. These will be analyzed by the code domain
measurements along with the QPSK EVM measurements and others.

A poor phase error indicates a problem at the I/Q baseband generator,
filters, and/or modulator in the transmitter circuitry of the UUT. The
output amplifier in the transmitter can also create distortion that
causes unacceptably high phase error. In a real system, a poor phase
error will reduce the ability of a receiver to correctly demodulate the
received signal, especially in marginal signal conditions.
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Figure 2-20
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Intermodulation Measurements

This section explains how to measure 1xEV-DO intermodulation
products. The instrument, by default, measures the third- and
fifth-order intermodulation products of the base frequency signal.
Either two-tone or transmit intermodulation products are
automatically identified.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. The 1xEV-DO modulated
interference signal is injected at the antenna output port of the BTS
through an amplifier and circulator. The transmitting signal from the
BTS is summed with the interferer and connected to the instrument’s
RF input port. Connect the equipment as shown below:

Intermodulation Products Measurement System

4 Frequency Reference
rQQNTROLLER BTS
10 MHz OUT
o
o ©
NPUT Output
OR E4406A @

ba88a

1. Using appropriate amplifier, circulators, etc., connect a 1xXEV-DO
carrier interference signal to the output connector of the BTS.

2. Connect the circulator output signal to the RF input port of the
instrument through an attenuator.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the BTS with the serial bus cable.
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Setting the BTS and Signal Generator

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal. Also set the signal generator to output
the 3 MHz offset carrier signal to make an intermodulation
measurement with the transmit IM and tone signals.

e BTS (transmit intermodulation signal)

Frequency: 1,935.000 MHz (preferred channel number 100)
(=100 x 0.050 + 1930.000 MHz)

Output Power: Specified maximum output power level

* Signal Generator (interference carrier signal)
Frequency: 1,938.000 MHz (channel number 160)
Signal: CW (unmodulated carrier)

Output Power: Same level to the BTS output power at the BTS
antenna output port
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Measurement Procedure

Step 1. Press the Preset key to preset the instrument.
Step 2. Press the MODE, 1xEV-DO keys to enable the 1XEV-DO measurements.

Step 3. Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Step 4. Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Step 5. Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Step 6. Press the MEASURE, Intermod keys to initiate the intermodulation
measurement.

The Intermodulation measurement result should look like the next
figure. The intermodulation products are graphically displayed in the
graph window. The absolute and relative power levels along with the
lower and upper power spectral density levels are shown in the text

window.
Figure 2-21 Intermodulation Measurement Result
% Agilent 10/08/02 14:01:11 1x%EV-DO

BTS Ch Freq 1.93560 GHz
Intermodulation

Heas Mode: Auto{Transmit IM) RRC Filter: Off
Base Freq Auto Search: On Reference: Auto{Upper Freq)

Step 7. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Troubleshooting Hints

Intermodulation distortion (IM) measurements can reveal the presence
of degraded or defective parts in the transmitter section of the UUT.
The following are examples of problems which, once indicated by IM
testing, may require further attention:

e Faulty DC power supply control of the transmitter power amplifier.
* RF power controller of the pre-power amplifier stage.
* 1/Q control of the baseband stage.

* Reduction in the gain and output power level of the amplifier due to
a degraded gain control and/or increased distortion.

* Degradation of amplifier linearity and other performance
characteristics.

Power amplifiers are one of the final stage elements of a base or mobile
transmitter and play a critical part in meeting the important power and
spectral efficiency specifications. Measuring the spectral response of
these amplifiers to complex wideband signals is crucial to linking
amplifier linearity and other performance characteristics to the
stringent system specifications.
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Figure 2-22

Making Measurements
Forward Link Modulation Accuracy (Composite Rho) Measurements

Forward Link Modulation Accuracy
(Composite Rho) Measurements
This section explains how to make a modulation accuracy (composite

Rho) measurement on a 1XEV-DO base station. Rho is the ratio of the
correlated power in a multi coded channel to the total signal power.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Modulation Accuracy Measurement System

CONTROLLER BTS
Serial Bus
Trigger Even Sec
In Out
s —
=] 6
et=si=
=] ué%'
Ty . 9
PSA or RF Input Output
E4406A I | J
I Atten I bts_test_trig

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

3. Connect an appropriate cable assembly between the TRIGGER IN
connector of the instrument and the Even Sec Out connector of the
BTS for synchronization.
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Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Making Measurements
Forward Link Modulation Accuracy (Composite Rho) Measurements

Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency: 1,935.000 MHz (preferred channel number 100)
(= 100 x 0.050 + 1930.000 MHz)

Output Power: Specified maximum output power level

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, More (1 of 2), Mod Accuracy (Composite Rho) keys to
initiate the measurement.
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Step 7. Select a Code Channel Type for measurement, or measure the
Modulation Accuracy of the Overall signal: Press Meas Setup, Channel
Type, and then select your channel of interest. In the following example
we will look at the Data channel.

The Meas Ch (Measured Channel) type. RHO, EVM, Freq Error, I/Q
Origin Offset, and number of Active Channels is shown in the
summary data pane to the left of the constellation window.

Figure 2-23 Forward Link Modulation Accuracy Measurement Result - 1/Q
Measured Polar Vector View

3 Agilent 13:05:15 May 18, 2005  1xEV-DO

BTS Ch Freq 1.93580 GHz

Mod Accuracy subtype 2 NN T
Number 10

Meas Ch: ta [/0 Measured Polar Vector
Rho:

EUM:

Freg Error:

EE.BE Hz

I/0 Origin Off
_ 4

Aiztive Channels:
1
Pilot Offset:
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Step 8. Press the View/Trace, Result Metrics keys to display a summary of the

Figure 2-24

measurement results for the Data channel, as selected.

Forward Link Modulation Accuracy Measurement Result -
Result Metrics View

- Agilent 13:33:00 May 18, 2085  1%EV-DO

BTS Ch Freq 1.93500 GHz

Mod Accuracy Subtype 2 _m

The Peak values for each measured channel are shown in Yellow.
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Step 9. Press the View/Trace, I/Q Error (Quad View) keys to display a combination
view of the Magnitude Error, Phase Error, EVM graph windows, and
the modulation data summary result window.

Figure 2-25 Forward Link Modulation Accuracy Measurement Result - 1/Q
Error Quad View

w5 Agilent 13:31:81 May 18, 2005  1%EY-DO
|
BTS Ch Freq 1.93500 GHz

Mod Accuracy Subtype 2
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Step 10. Press the View/Trace, I/Q Measured (Quad View) keys to display a
combination view of the 1/Q waveform, chip power, polar vector graph
windows, and the mean power result window.

Figure 2-26 Forward Link Modulation Accuracy Measurement Result - I/Q
Measured (Quad View)

W Agilent 11:24:22  Jun 9, 2085 1xEV-DO

BTS Ch Freq 1.93500 GHz
Mod Accuracy Subtype 8/1

[/0 Waveform

X
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Step 11.

Figure 2-27

Step 12.

Making Measurements
Forward Link Modulation Accuracy (Composite Rho) Measurements

Press the View/Trace, Power Timing & Phase keys to observe the
measured results in the text window. To make this observation, you
may need to press the Rho/EVM Channel Type key to change to Data, and
the Multi Channel Estimator (under the Advanced menu) key to turn on.

Forward Link Modulation Accuracy Measurement - Power
Timing & Phase View

s Agilent 13:38:00 May 18, 2005  1xEV-DO

BTS Ch Freq 1.93500 GHz

Mod Accuracy Subtype 2 _m

The Peak values for each measured channel are shown in Yellow.

Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.

Troubleshooting Hints

A poor phase error often indicates a problem with the I/Q baseband
generator, filters, and/or modulator in the transmitter circuitry of the
UUT. The output amplifier in the transmitter can also create distortion
that causes unacceptably high phase error. In a real system, a poor
phase error will reduce the ability of a receiver to correctly demodulate
the received signal, especially in marginal signal conditions.
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Figure 2-28
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Reverse Link Modulation Accuracy
(Composite Rho) Measurements
This section explains how to make a modulation accuracy (composite

Rho) measurement on a 1xXEV-DO base station. Rho is the ratio of the
correlated power in a multi coded channel to the total signal power.

Configuring the Measurement System

For configuring the measurement system, the access terminal (MS)
under test has to be set to transmit the RF power remotely through the
system controller. This transmitting signal is connected to the
instruments RF input port. Connect the equipment as shown.

Power Control Measurement System

SIGNAL GENERATOR CONTROLLER
L N (
° = gmgzz o|| RF OUTPUT
8 @ 6o oa ©
o gE8o O
S |b—gre—ere—a o8 £ 5 o )
-—
Trigger OUT 10 MHz OUT
External Frequency
Trigger Reference
Ext Trig IN EXT REF IN
f/ \ﬂ
2 =SEEH|
= SR
== ogoo
) == 888 )
el oo oooo Serial Bus )
Oln oo oooo|l=E=
RF INPUT
PSA
OR E4406A

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through the circulator to initiate a link constructed with
the sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect a trigger signal from the signal generator or system
controller and the EXT TRIG IN port of the instrument.

5. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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Step 1.
Step 2.

Step 3.
Step 4.

Step 5.

Step 6.

Step 7.

Step 8.

Step 9.

Step 10.

Making Measurements
Reverse Link Modulation Accuracy (Composite Rho) Measurements

Setting the MS

From the system controller, perform all of the functions required for the
MS to transmit the RF signal.

Test Signal Physical Layer Subtype 0 or 1
1 to 4 Active Channels: Pilot/RRI. DRC, ACK and Data

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level
(Example power output set to 0 dBm)

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

Press the Mode Setup, Radio, Device keys to toggle the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the MS.

Press Mode Setup, Demod, and select the test signal Physical Layer
Subtype 0/1 or 2.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the MS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, More (1 of 2), Mod Accuracy (Composite Rho) keys to
initiate the measurement.

If your 1xEV-DO active channel signal is known, you may be able to
take advantage of a predefined Active Channel preset for
synchronization. Press Meas Setup, More, Active Code Channel and then
press Predefined. Then press Predefined Active Channel and select from
the list of predefined Active Channels shown.

Press the Meas Setup, More, | Long Code Mask and enter the
Hexadecimal long code for I.
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Step 11. Press the Meas Setup, More, Q Long Code Mask and enter the
Hexadecimal long code for Q.

The Mod Accuracy: I/Q Measured Polar Vector measurement
result should look like the next figure. The measurement values for
Reverse Link Modulation Accuracy are shown in the summary result
window.

The number of Active Channels and the Slot Number is shown at the
bottom of the Polar Vector window.

Figure 2-29 Reverse Link Modulation Accuracy Measurement Result -
Measured Polar Vector Graph (Default) View

3 Agilent 19:28:22 May 17, 2005 1wEV-DO

HS Ch Freq 1.93500 GHz
Mod Accuracy Subtype 0/1

Completed

Active Channels: 4 Slot # 9.6

NOTE In the example shown above, a measurement parameter has exceeded a
set limit, so the FAIL result is shown above the Polar Vector window.
The reason is not apparent in this view, but may be easily seen in the
following view, Peak/Average Metrics.
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Step 12.

Figure 2-30

NOTE

Making Measurements
Reverse Link Modulation Accuracy (Composite Rho) Measurements

Press the View/Trace, I/Q Error Peak/Average Metrics keys to display a
summary data view of all the parameters measured for the entire
signal, as well as by active channel, including RHO, EVM, and
magnitude, phase, and frequency errors.

Reverse Link Modulation Accuracy Measurement Result -
Peak/Average Metrics View

i Agilent 11:38:41 May 17, 2085 {1 xEV-DO

MS Ch Freq 1.93588 GHz Completed
Mod Accuracy Subtype 0/1 AL i

Bc

Peak Pwr h

The reason for the FATL result obtained and displayed in the previous
view is now obvious, as the ACK, DRC, and Data channels “A from
Pilot” average results are incompatible with the PASS Limits set, and
are marked with a red “F”.

You can adjust the Limits of the PASS/FATIL test by pressing Meas Setup,
Limits and adjusting the values entered from the settings required by
the standards (if any) to suit you particular application. In general,
values for which no standard exists are set to provide very wide
tolerance of acceptance.

To obtain values for the individual Active Channels demodulated as
shown above, you may need to adjust the slot portion subjected to
averaging. Press Meas Setup, Avg Slots and select the portion of the slot
to be averaged, either the 1st Half Slot (default), 2nd Half Slot, or the Full
Slot. F'ull slot may not provide any result for Active Channels not active
during the entire slot. You may also intentionally exclude one half of the
slot from averaging by selecting the appropriate setting.

96 Chapter2



Making Measurements
Reverse Link Modulation Accuracy (Composite Rho) Measurements

Step 13. Press the View/Trace, I/Q Error (Quad View) keys to display a combination
view of the magnitude error, phase error, EVM graph windows, and the
modulation summary result window.

Figure 2-31 Reverse Link Modulation Accuracy Measurement Result - I/Q
Error Quad View

# Agilent 12:25:09 May 17, 2065  1xEV-DO

HS Ch Freq 1.935080 GHz
Mod Accuracy Subtype 0/1 ]

Completed

Phase Error

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

To use markers on any of the traces in the Quad-View above, press
Marker, Trace and select the trace of interest.
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Step 14.

NOTE

Figure 2-32

Step 15.

Making Measurements
Reverse Link Modulation Accuracy (Composite Rho) Measurements

Press the View/Trace, Code Domain Power keys to display a combination
view of the Code Domain Power graph and the measurement results of
each Active Channel in a summary result window.

If your signal has more than 1 Active Channel, you may get an
instrument message prompting you to turn on the “Multi Channel
Estimator” to obtain Phase and Timing data. Press Meas Setup, More 1
of 3, More 2 of 3, Advanced, More 1 of 2, and toggle Multi Channel Estimator
to On. If you are not interested in Phase or Timing data, the
measurement will run faster with the Multi Channel Estimator Off.

To use markers on the CDP bar graph, press Marker, Trace and select
Code Domain Power.

Reverse Link Modulation Accuracy Measurement Result - I/Q
Error Quad View
3 Agilent 13:88:05 May 17, 2005 1xEV-DO

MS Ch Freq 1.92508 GHz Completed
Hod Accuracy Subtype 871 F @

To change a display parameter like AMPLITUDE Y Scale, Scale/Div the
window must be made “active”, which is shown on the display as the
window with a green outline. Press Next Window to activate the other
window, and Zoom to display only a single window.

Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Troubleshooting Hints

A poor phase error often indicates a problem with the I/Q baseband
generator, filters, and/or modulator in the transmitter circuitry of the
UUT. The output amplifier in the transmitter can also create distortion
that causes unacceptably high phase error. In a real system, a poor
phase error will reduce the ability of a receiver to correctly demodulate
the received signal, especially in marginal signal conditions.
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Figure 2-33

Making Measurements
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Occupied Bandwidth Measurements

This section explains how to make an occupied bandwidth
measurement on a 1xEV-DO base station. The tester measures power
across the band, and then calculates its 99.0% power bandwidth.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Occupied Bandwidth Measurement System
_CONTROLLER BTS

Serial Bus

|

] ®

PSA or RF Input Output
E4406A - /
Atte n bts_test_no_ref

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

ok

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level
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Step 1.
Step 2.

Step 3.

Step 4.

Step 5.

Step 6.

Step 7.

Figure 2-34

Step 8.

Making Measurements
Occupied Bandwidth Measurements

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, Occupied BW keys to initiate the occupied
bandwidth measurement.

The Occupied BW measurement result should look like the next figure.
A graph window with text showing the occupied bandwidth and the
absolute total power level are displayed.

Occupied Bandwidth Measurement Result
% Agilent 18,/88/02 14:15:55 1%EV-DO

BTS Ch Freq 1.93500 GHz
Occupied BH

Occupied BH Total Power

1.2297 MHz -10.94 dBm

Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
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Occupied Bandwidth Measurements

Measurement Errors” on page 133.

Troubleshooting Hints

Any distortion such as harmonics or intermodulation, for example,
produces undesirable power outside the specified bandwidth.

Shoulders on either side of the spectrum shape indicate spectral
regrowth and intermodulation. Rounding or sloping of the top shape
can indicate filter shape problems.
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Figure 2-35

Making Measurements
Power Statistics CCDF Measurements

Power Statistics CCDF Measurements

This section explains how to make a Power Statistics Complementary
Cumulative Distribution Function (Power Stat CCDF') measurement on
a 1xEV-DO base station. Power Stat CCDF curves characterize the
higher level power statistics of a digitally modulated signal.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Power Statistics (CCDF) Measurement System
_CONTROLLER BTS

Serial Bus

(©)]

s 0
PSA or RF Input o
E4406A 1 )

Output

I Atten I bts_test_no_ref

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level
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Measurement Procedure

Step 1. Press the Preset key to preset the instrument.

Step 2. Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xEV-DO
measurements.

Step 3. If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Step 4. Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Step 5. Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Step 6. Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Step 7. Press the MEASURE, More (1 of 2), Power Stat CCDF keys to initiate the
power statistics CCDF measurement.

The CCDF measurement result should look like the next figure. The
measurement result values are shown in the summary result window.

Figure 2-36 Power Statistics CCDF Measurement Result
# Agilent 10,/08/02 15:14:58 1XEV-DO [RTCITTS ]|

BT$ Ch Freq 1.93500 GHz
CCDF

Average Power

-10.92 dBm
39.22%

Step 8. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Troubleshooting Hints

The power statistics CCDF measurement can help in determining the
signal power specifications used as design criteria for systems,
amplifiers, and other components. For example, it can help determine
the optimum operating point to adjust code timing for appropriate
peak/average power ratio throughout the wide channel bandwidth of
the transmitter for a 1IxXEV-DO system.

As this measurement becomes more widely used the correlation
between CCDF curve degradation and digital radio system
measurement parameters such as BER, FER, code domain power, and
ACPR will become more established. Further studies will eventually
yield standards for radio design by specifying the maximum allowed
CCDF curve degradation for specific systems.

As this measurement becomes more widely used the correlation
between CCDF curve degradation and digital radio system
measurement parameters such as BER, FER, code domain power, and
ACPR will become more established. Further studies will eventually
yield standards for radio design by specifying the maximum allowed
CCDF curve degradation for specific systems.
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Figure 2-37

Making Measurements
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Power versus Time Measurements

This section explains how to measure 1xEV-DO power versus time. The
instrument, by default, measures the power versus time of the idle slot

type.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. The transmitting signal
from the BTS is connected to the instrument’s RF input port. Connect
the equipment as shown below:

Power versus Time Measurement System
CONTROLLER BTS

Serial Bus

:::::

Trigger Even Sec
In Out
v =
= L [ 6
% ] Dg;
2o gae s
B e P 1 ®
=] [=1=] = L -—
PSA or RF Input Output

E4406A
bts_test_trig

1. Connect the BTS output signal to the RF input port of the
instrument through an attenuator.

2. Connect the system controller to the BTS with the serial bus cable.

3. Connect an appropriate cable assembly between the TRIGGER IN
connector of the instrument and the Even Sec Out connector of the
BTS for synchronization.

Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level
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Step 2.
Step 3.

Step 4.

Step 5.

Step 6.

NOTE

Step 7.

Step 8.

Making Measurements
Power versus Time Measurements

Measurement Procedure

Press the Preset key to preset the instrument.
Press the MODE, 1xEV-DO keys to enable the 1XEV-DO measurements.

If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate

attenuation values depending on the estimated maximum power from
the BTS.

Make sure the analyzer is set to synchronize to the trigger input signal.

Accurate PvT measurements of burt signals require the analyzer to be
perfectly synchronized with the signal of interest. This is ususally
accomplished through use of the measurement Trigger function. For
more details about the Trigger, see “Using the Waveform Measurement
to Set Up Triggering (for burst signals)” on page 131 and “Trigger Key
Menu” on page 144.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, Power vs. Time keys to initiate the power versus
time measurement.

The Power vs. Time or RF Envelope measurement result should look
like the next figure. The bust power and the region masks are
graphically displayed in the graph window. The absolute power levels
along with the maximum and minimum current data are shown in the
text window.
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Figure 2-38 Power Vs. Time Measurement Result - RF Envelope (Default)
View

% Agilent 10/08/02 16:10:14 1xEV-DO

BTS Ch Freq 1.935600 GHz
Power vs Time

Step 9. Press the View/Trace and Rise & Fall keys to obtain the horizontally
expanded rising and falling edges as shown below:

Figure 2-39 Power Vs. Time Measurement Result - Rise and Fall View
% Agilent 10/05/02 16:11:11 1xEV-DO

BTS Ch Freq 1.93500 GHz
Power vs Time

RF Envelope
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Step 10. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.

Troubleshooting Hints

This power versus time measurement can reveal degraded or defective
parts in the transmitter section of the UUT. The following examples are
those areas to be checked further.

* Some faults in the DC power supply control of the transmitter power
amplifier, RF power controller of the pre-power amplifier stage, or
I/Q control of the baseband stage

* Some degradation in the gain and output power level of the amplifier
due to the degraded gain control and/or increased distortion

* Some degradation of the amplifier linearity and other performance
characteristics

Power amplifiers are one of the final stage elements of a base or mobile
transmitter and are a critical part of meeting the important power and
spectral efficiency specifications. Since PvT measures the time domain
response of the amplifier to a complex wideband signal, it is a key
measurement linking amplifier linearity and other performance
characteristics to the stringent system specifications.
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Figure 2-40
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QPSK EVM Measurements

QPSK EVM Measurements

This section explains how to make a quadrature phase shift keying
(QPSK) error vector magnitude (EVM) measurement on a 1xEV-DO
base station. QPSK EVM is a measure of phase and amplitude
modulation quality that relates the performance of the actual signal
compared to an ideal signal as a percentage, as calculated over the
course of the ideal constellation.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

QPSK EVM Measurement System

CONTROLLER BTS
(e
Serial Bus
Trigger
Out
JH s [Ext Ref Ref Out
In
D @
RF Input o Output
E4406A 1 )
| Atten | bts_test_frame

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

3. Connect an appropriate cable assembly between the FRAME TRIG
IN connector of the instrument and the trigger output connector of
the BTS.

4. Connect an appropriate cable assembly between the EXT REF IN
connector of the instrument and the reference output connector of
the BTS.
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Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

* BTS
Channel Configuration Pilot Only or MAC combined idle slot

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, More (1 of 2), QPSK EVM keys to set the instrument
to initiate the QPSK EVM measurement.

The QPSK EVM: I/Q Measured Polar Vector measurement result
should look like the next figure. The measurement values for Reverse
Link Modulation Accuracy are shown in the summary result window.
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Making Measurements

QPSK EVM Measurements
Figure 2-41 QPSK EVM Measurement Result - Polar Vector (Default) View
- Agilent 18/08/92 15:13:24 1%EV-DO

BTS Ch Freq 1.93560 GHz
OPSK EVM

RS EVH:

11.76 %
Pk EVM:

93.79%

Error:

[/0 Measured Polar Vector

Step 8. Press the View/Trace, I/Q Measured Polar Constin keys to display a
combination view of the I/Q measured polar constellation graph window
and the modulation summary result window.

Figure 2-42 QPSK EVM Measurement Result - Polar Constellation View
- Agilent 18/08/82 15:13:58 1xEV-DO

BTS Ch Freq 1.93500 GHz
APSK EVM

1/0 Measured Polar Constin
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Step 9. Press the View/Trace, I/Q Error (Quad View) keys to display a combination
view of the magnitude error, phase error, and EVM graph windows, and
the modulation summary result window.

Figure 2-43 QPSK EVM Measurement Result - I/Q Error Quad View
# Agilent 10/08/02 15:14:25 1%EV-D0 m

BT$ Ch Freq 1.93500 GHz
QPSK EVM

Mag Error

Step 10. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.
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Figure 2-44
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Spurious Emissions & ACP Measurements

This section explains how to make a spurious emissions mask
measurement (SEM) or adjacent channel power (ACP) measurement on
a 1xEV-DO access network. ACP is a measurement of the amount of
interference or power in an adjacent frequency channel. SEM compares
the total power level within the defined carrier bandwidth and the
given offset channels on both sides of the carrier frequency to levels
allowed by the standard. Results of the measurement of each offset
segment are viewable separately.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. The transmitting signal
from the BTS is connected to the instrument’s RF input port. Connect
the equipment as shown below:

Spurious Emissions & ACP Measurement System

CONTROLLER BTS
[ — T\

Serial Bus

External Ref
< = =
=S
= R
adda B0 i i 0 -
= " "
PSA or RF Input Output
E4406A — )
ﬂl bts_test_ext_ref

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the reference signal from the BTS to the EXT REF IN
connector of the tester.

3. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.
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Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1xXEV-DO
measurements.

If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press the MEASURE, Spurious Emissions & ACP keys to initiate the ACP
or spurious emissions mask measurement. Frame under Trig Source
needs to be selected for this measurement.

The Spectrum Emission Mask: Spectrum (Ref: Total Pwr, Seg:
Offset) result should look like the next figure. The graph window and
a text window are displayed. The text window shows the reference total
power and the absolute peak power levels which correspond to the
frequency bands on both sides of the reference channel.
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Figure 2-45 Spectrum Emission Mask Measurement Result - Offset (Default)
View

¥ Agllent 10,/05/62 14:13:65 1XEV-DO [RICITIE]

BTS Ch Freq 1.93500 GHz

Spectrum Emission Mask _m

Total Pw

Mg

B A e e T
Rel Linit 7 1Hz

Step 8. Press the Meas Setup, Spectrum Segment keys to toggle to Region. The
Spurious Emission: Spectrum (Ref: Total Pwr, Seg: Region)
measurement result should look like the next figure.

Figure 2-46 Spectrum Emission Mask Measurement Result - Region View

. Agilent 10,/08/02 14:14:36 1XEV-DO [RTCTTTS ]

BTS Ch Freq 1.93588 GHz

Spurious Emission

Abs Limit Rel Limit
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Step 9. Press the Spectrum Segment key back to Offset, and then press the More
(2 of 2) and toggle the Meas Mode key to set to ACP.

Figure 2-47 Spectrum Emission Mask Measurement Result - ACP View
#  Agilent 10/08/02 14:15:22 1XEY-DO [RICITTS |

BTS Ch Freq 1.935600 GHz
Spectrum Emission Mask

Step 10. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.

Troubleshooting Hints

ACP and spurious emissions measurements can reveal the presence of
degraded or defective parts in the transmitter section of the UUT. The
following are examples of problems which, once indicated by testing,
may require further attention:

¢ Faulty DC power supply control of the transmitter power amplifier
* RF power controller of the pre-power amplifier stage
e 1/Q control of the baseband stage

¢ Reduction in the gain and output power level of the amplifier due to
a degraded gain control and/or increased distortion

* Degradation of amplifier linearity and other performance
characteristics

Power amplifiers are one of the final stage elements of a base
transmitter and play a critical part in meeting the important power and
spectral efficiency specifications. Measuring the spectral response of
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these amplifiers to complex wideband signals is crucial to linking
amplifier linearity and other performance characteristics to the
stringent system specifications.
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Figure 2-48
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Spectrum (Frequency Domain) Measurements

This section explains how to make a spectrum (frequency domain)
measurement on a 1xEV-DO base station. The tester measures power
across the band, and then calculates its 99.0% power bandwidth. A
captured complex 1I/Q signal may be observed in the both the frequency
and time domains, simultaneously, or separately.

Configuring the Measurement System

The access network (BTS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instrument’s RF input port. Connect the equipment
as shown below:

Spectrum (Frequency Domain) Measurement System
_CONTROLLER BTS

Serial Bus

I S
= °
= |BERSES
=] =
=08
e g i 7 ©
PSA or RF Input Output
E4406A — )
ﬂl bts_test_no_ref

1. Using the appropriate cables and attenuators, connect the output
signal from the BTS to the RF input port of the instrument.

2. Connect the system controller to the BTS through the serial bus
cable to control the BTS operation.

Setting the BTS

From the system controller, perform all of the functions required for the
BTS to transmit the RF signal.

e BTS

Frequency 1,935.000 MHz (preferred channel number 100)
(1,935.000 = (100 x 0.050) + 1930.000 MHz)

Output Power: Specified maximum output power level

Chapter 2 119
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Step 3.

Step 4.

Step 5.

Step 6.

Step 7.
Step 8.

Figure 2-49
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Spectrum (Frequency Domain) Measurements

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, More (1 of 2), 1XEV-DO keys to enable the 1IxXEV-DO
measurements.

If your UUT is a MS, Press the Mode Setup, Radio, Device keys to toggle
the selection to MS.

Press the Mode Setup, Input, Max Total Pwr to enter the estimated
maximum power from the BTS.

Press the Input Atten and/or Ext RF Atten to enter the appropriate
attenuation values depending on the estimated maximum power from
the BTS.

Press the FREQUENCY Channel, 1935, MHz keys to set the center
frequency to 1,935.000 MHz.

Press SPAN, 5, MHz keys to set span at 5 MHz.

(Optional) Press the MEASURE, Spectrum keys to re-initiate the
Spectrum measurement. Spectrum is the default measurement, so it is
running as soon as the mode is selected.

Spectrum (Frequency Domain) Measurement (Default) Result
¥ Agilent 18:11:33 Apr 24, 2063 1xEV-DO

BTS Ch Freq 1.93500 GHz
Spectrum {Freq Domain)

[/0 Haveform

PreFFT EH Capture Time

The Spectrum measurement result should look like the above figure. A
graph window with text showing the occupied bandwidth and the
absolute total power level are displayed. As the Spectrum window is
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Step 10.

Step 11.

Figure 2-50

Step 12.

Making Measurements
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activated by default, it is outlined in green, and the front panel key
adjustments, like SPAN X Scale, will apply to the active display.

Press the Next Window and Zoom keys to view the I/Q Waveform
Measurement window. The waveform shown is the complex I and Q
modulated waveform in a voltage vs. time domain display.

Press the AMPLITUDE Y Scale, and down arrow keys until the waveform
is shown at a convenient voltage scale for viewing.

Press the SPAN X Scale, and down arrow keys until the waveform is
shown at a convenient time scale for viewing.

Spectrum (Frequency Domain) I/Q Waveform Measurement
Result
C o Agilent 18:32:41 Apr 24, 2003 1xEV-DO

BTS Ch Freq 1.93508 GHz

Spectrum {(Freq Domain)
X Scale/Div 500.0ns
I1/0 Waveform

‘h”ﬂ ||||IIi

'|| |'| H| II "|f1| ||I'| I “II |‘ | “ ‘|
||||| 'I'|I|| |||| ||||||||||||||| |||III |I|| ‘ i ||| |||H

|"|‘“
| ~|| il \

Capture Ti

Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.

If you get an error message, see “Understanding Common
Measurement Errors” on page 133.

Troubleshooting Hints

Changes made by the user to advanced spectrum settings, particularly
to ADC range settings, can inadvertently result in spectrum
measurements that are invalid and cause error messages to appear.
Care needs to be taken when using advanced features.
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Waveform (Time Domain) Measurements

This section explains how to make waveform (time domain)
measurement on alxEV-DO mobile station. Measurement of I and Q
modulated waveforms in the time domain disclose the voltages which
comprise the complex modulated waveform of a digital signal.

If installed, you may use PSA Option 122, the 80 MHz Bandwidth
Digitizer hardware to perform Waveform measurements of wideband
signals using Basic Mode or PSA Option 241, Flexible Digital
Modulation Analysis mode.

Configuring the Measurement System

The mobile station (MS) under test has to be set to transmit the RF
power remotely through the system controller. This transmitting signal
is connected to the instruments RF input port. Connect the equipment
as shown. An interfering or adjacent signal may supplied as shown.

Figure 2-51 Waveform Measurement System

SIGNAL GENERATOR CONTROLLER
~ )

\

ooo
ooo
[=]

o]
I:II:II:IO
B o ©
oo0 OO0
b——==—==—="l|000 ooo o O« ’
4

10 MHz OUT RF OQUTPUT

N
00000

Frequency
Reference

EXT REF IN
Z

Q
[o]

oo
° ‘ 288
Ola oo nnnnllﬁl @;
— RF INPUT

Y

n]
n]

00oog
oooon
0000 oo
0 0O0000

0 .0

THHERE

u]

Serial Bus Y,

PSA
OR E4406A ba86a

1. Using the appropriate cables, adapters, and circulator, connect the
output signal of the MS to the RF input of the instrument.

2. Connect the base transmission station simulator or signal generator
to the MS through a circulator to initiate a link constructed with
sync and pilot channels, if required.

3. Connect a BNC cable between the 10 MHz OUT port of the signal
generator and the EXT REF IN port of the instrument.

4. Connect the system controller to the MS through the serial bus cable
to control the MS operation.
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5. Connect an external trigger, if needed. Press Mode Setup, Trigger to
access a menu to set up inputs and levels for all triggers. You must
then select the appropriate trigger under the Meas Setup, Trigger
menu to direct the measurement to use your trigger settings.

Setting the MS

From the base transmission station simulator and the system
controller, set up a call using loopback mode for the MS to transmit the
RF signal.

Measurement Procedure

Press the Preset key to preset the instrument.

Press the MODE, 1xEV-DO keys to enable the 1xXEV-DO Mode
measurements.

Press the Mode Setup, Radio, Device keys to toggle the device to MS.

To set the measurement center frequency press the FREQUENCY
Channel key, enter a numerical frequency using the front-panel keypad,
and complete the entry by selecting a units key, like MHz.

Press the SPAN key, enter a numerical span using the front-panel
keypad, and press the MHz key to set the measurement span in MHz.

Press the MEASURE to initiate the Waveform measurement.

The default diaplay shows both Current (yellow trace) and Average (blue
trace) data. To make viewing the display easier, you can view either the
Current trace or Average separately.

* Press Trace/View, Trace Display, and select the trace(s) desired for
display.

Press SPAN X Scale, and the up or down arrow keys until the waveform
is shown at a convenient time scale for viewing.

The next figure shows an example of an RF Envelope (for PSA) or a
Signal Envelope (for E4406A) result for a waveform (time domain)
measurement. The measured values for the mean power and
peak-to-mean power are shown in the text window.
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Figure 2-52 Waveform Measurement - RF Envelope (Default View)
4 Agilent 14:26:23 Dec 5, 2081 1xEV-DO

Ch Freq 1.00000 GHz

Haveform (Time Domain) _-

RF Envelope

i "

LLl"lu‘MT'J1'IMJ1M‘.\|JLHI‘uJ L\n'umruuh'm

Mean Pwr (Entire Trace) Current Data

-27.38 dBm
Pk-to-Mean: 14.33 dB

*Meas Setup: View/Trace = RF Envelope,
Trigger Source = Ext Rear,
Others = Factory default settings

*Input signal: -10 dBm, Idle slot, 1IxXEV-DO
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Step 8. Press the Trace/View (for PSA) or View/Trace (for E4406A) key to display
the menu allowing selection of the other Waveform views, including the
following:

* Linear Envelope - (for E4406A Option B7C) Provides a combination
view of a linear signal envelope graph and a phase graph with linear
graticules. Use the Next Window and Zoom keys to select and enlarge
either graph.

Figure 2-53 Waveform Measurement - Linear Envelope View
s Agilent 01,/02/70 21:29:51 Basic JRTCTTTS |
|

Baseband I/0

Haveform {Time Domain) _-
X Scale/Div 20.0us

Linear Envelope
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NOTE

Figure 2-54
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¢ 1/Q Waveform - Provides a view of the I and Q waveforms together on
the same graph in parameters of voltage versus time in linear scale.
Changes to sweep time or resolution bandwidth can affect data
acquisition.

For the widest spans the I/Q Waveform window becomes just “ADC
time domain samples”, because the I/Q down-conversion is no longer in
effect.

Waveform Measurement - I/Q Waveform View
5 Agilent 14:28:59 Dec 5, 2001 1%EV-DO

Ch Freq 1.00000 GHz
HWaveform {(Time Domain)

1/0 Haveform

kHz Baussian Sa t

*Meas Setup: View/Trace = I/Q Waveform,
Trigger Source = Ext Rear,
Others = Factory default settings

*Input signal: —10 dBm, Idle slot, 1IxXEV-DO
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¢ land Q Waveform - (for E4406A Option B7C) Provides a combination
view of the I and Q signal waveform graphs in the linear scales.

Figure 2-55 Waveform Measurement - I and Q Waveform View

Agilent 63/02/01 11:44:19

Baseband 1/0
HWaveform (Time Domain)

4} Havefq‘rm

i’ i
=

* 1/Q Polar - (for E4406A) Provides a view of the I/Q signal in a polar
vector graph.

Figure 2-56 Waveform Measurement - I/Q Polar View
E Agilent 11,/28/01 11:22:41 1XEY-DO [RTCTTTS
BTS Ch Freq 1.00000 GHz

HWaveform (Time Domain) _-

1/0 Polar

I -~

I Origin
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Figure 2-57
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If PSA Option 122 is installed, you may use the 80 MHz Bandwidth
hardware to view a wideband signal in the Waveform view. Even if you
are not interested in a wideband signal, using the 80 Mhz IF path
provides powerful measurement flexibility, including to the ability to
accurately set practically any sample rate and thereby resample
waveforms. Resampling, or oversampling, at the correct rate allows you
to effectively obtain an integer number of samples per symbol. Make
sure that the sample time is aligned with the decision points of the
symbols to make analysis of measurement data much easier.

The following example of performing a Wideband IF Waveform
measurement of a GSM burst will show the technique to accurately
align and resample a signal:

* Press Mode, and select Basic to be able to use the 80 MHz IF path.
* Press Measure, and select the Waveform measurement.
¢ Press Trace/View and select the RF Envelope view.

* Press SPAN and toggle the IF Path key to select Wide. Adjust the span
to view up to 80 MHz around your selected center frequency. Note
the example below has 1 million data points.

Waveform Measurement - RF Envelope View with Opt. 122- 80
MHz Bandwidth Digitizer Hardware

Ch Freq 1.08888 GHz IF: Hide Data: Input
Haveform (Timc Domain}

RF Envelope

' MeanPwr (Entire Trace)  Current Data
-721.75 dBm
Pk-to-Mean: S.67 dB

Haz P —12.6
Hin Pz —184.1

* Make sure that your samples are synchronized to the decision points
of the signal of interest. In this case we will use the internal Frame
Timer to trigger our measurement. A GSM frame is 4.615383 ms
long.
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Press Mode Setup, Trigger, select Frame Timer, then select Period.
Enter 4.615383 ms. This only sets the frame timer period. You
must direct the measurement to use the Frame Timer in the next
step:

Press Meas Setup, Trigger Source and select Frame.

For other measurements, an external trigger may be applied to an
External Trigger Input, on either the front or the real panels. You
must specify that trigger selection in this menu.

¢ In this example, we want to capture an entire GSM burst of 144
symbols (plus guard). A GSM burst is approximately 4.6 ms, so we
will set our Meas Time to 5 ms:

Press Meas Setup, Meas Time and enter 5 ms.

* In this resampling example, we want to take exactly 10 samples per
GSM symbol. The GSM symbol rate is 270.833 kHz, so we want a
sample rate of 2.70833 MHz. Option 122 and 140 Wideband IF
hardware lets us set the desired sample rate, as follows: sample rate
= 5/4 TF Bandwidth. That means we need set an IF BW of 2.16667
MHz.

Press Meas Setup, IF BW and enter 2.16667 MHz.

You can also access the sample rate key directly:

Press Meas Setup, Wideband Setup, and Sample Rate keys. Enter the
Sample Rate frequency. The Sample Rate and IF BW settings are
coupled. The 5/4 ratio will be preserved regardless of which setting is
used.

* Your measurement result should look like Figure 2-58 on page 130.
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Figure 2-58 Waveform Measurement - RF Envelope View with Opt. 122—
80 MHz Bandwidth Digitizer Hardware

3% Agilent 13:51:04 Jan 28, 2064  Basic

Ch Freq 1.80808 GHz IF: Hide Data: Input
Haveform {Time Domain}

eas [ime 5.000 ms

Delta Mirl-Mikr2 2

3 amp les _ 3643 points

Mean Pwr (Entire Trace)

-26.66 dBm
Pk-to-Mean: 9.61 dB

For more details about making wideband measurements, see the
Option 122 or 140 sections in the Basic Mode Guide.

Step 10. Press the AMPLITUDE Y Scale, and down arrow keys until the
waveforms are shown at a convenient voltage scale for viewing.

Step 11. Press the SPAN X Scale, and down arrow keys until the waveforms are
shown at a convenient time scale for viewing.

Step 12. Press the Marker, Trace, and I/Q Waveform keys to activate a marker.
Rotate the RPG knob until the marker is shown at a desired time in the
waveform for viewing the trace values at the time position of the
marker.

Step 13. To make a measurement repeatedly, press Meas Control, Measure to
toggle the setting from Single to Cont.

Step 14. Press the Meas Setup, More (1 of 2) keys to check the keys available to
change the measurement parameters from the default condition.
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Step 1.

Step 2.

Step 3.

Step 4.

Making Measurements
Waveform (Time Domain) Measurements

Using the Waveform Measurement to Set Up Triggering (for
burst signals)

You can use the waveform measurement to view your signal in the time
domain and to help select the appropriate trigger to acquire your signal.

Activate the waveform measurement view:
Press MEASURE, Waveform (Time Domain).
Adjust the scale of the x-axis to view the complete signal waveform:

Press SPAN X Scale, Scale/Div, then use the front-panel keypad to input
the scale/div, then press a units key, like us, to complete the entry.

Select a trigger source (free run is the default setting):

Press Meas Setup, Trig Source, then select one of the available trigger
sources.

Setup the trigger conditions:

Press Trig or for E4406A press Mode Setup, Trigger Setup, then choose a
trigger mode.

In the trigger mode set the delay, peak level and positive or negative
edge slope trigger. You can also setup trigger holdoff, auto trigger
timing and frame timer settings. For more information on trigger
settings see “Trigger Key Menu” on page 144.

For more details about using PSA Option 122, 80 MHz BW Digitizing
Hardware, and PSA Option 140, 40 MHz Digitizing Hardware,
including detailed function descriptions, SCPI commands and concepts,
see the PSA Basic Mode Guide.

For more details about changing measurement parameters, see
“Waveform (Time Domain) Measurement Concepts” on page 645

If you have a problem, and get an error message, see “Understanding
Common Measurement Errors” on page 133.
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Making Measurements
Using Basic Mode

Using Basic Mode

Basic mode is a standard feature of E4406A Transmitter Testers, and is
part of Option B7dJ for the PSA Series Spectrum Analyzers. Basic mode
is not related to a particular communications standard. That is, it does
not default to measurement settings that are for any specific standard.
You may want to use Basic Mode if you are making measurements on a
signal that is not based on a specific digital communications standard.

Basic Mode in E4406A VSA Series Transmitter Testers

There are five generic measurements available under the MEASURE key
in Basic mode:

¢ Adjacent Channel Power (ACP)

¢ Channel Power

* Power Statistics CCDF

* Spectrum measurement (frequency domain).
¢ Waveform measurement (time domain)

The ACP, Channel Power, and Power Stat CCDF measurements are
fully described in the VSA Series User’s Guide. Please refer to that
manual for complete information on these measurements.

Spectrum and Waveform Measurements

These measurements provide a spectrum measurement mode that is
similar to a standard spectrum analyzer, and a waveform measurement
mode that is similar to a microwave oscilloscope. Unlike those standard
analyzers, these measurements are optimized for digitally modulated
signals, so they can be used to output the measured I/Q data.

For your convenience, Spectrum and Waveform measurements are also
available in this mode, with the same functionality, so you can refer to
the sections included in this chapter for information about using them.

Basic Mode in PSA Series Spectrum Analyzers

There are two generic measurements available under the MEASURE key
in Basic mode:

* Spectrum measurement (frequency domain).
* Waveform measurement (time domain)

These Spectrum and Waveform measurements are also available in this
mode, with the same functionality, so you can refer to the sections
included in this chapter for information about using them.
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Understanding Common Measurement Errors

Understanding Common Measurement Errors

During the execution of your measurement you may encounter
problems which generate error codes. Reference to the following
common errors may be helpful.

If Err is shown in the annunciator bar, press the System, Show Errors
hard and soft keys to read the detailed error information.

* Measurement Instability- Low Input Signal Level

If the input signal level is too low to make a valid measurement no
code domain power will be displayed in the Power graph window. In
this situation, no error message can be displayed to indicate the
nature of the fault. If you cannot increase the power into the tester,
you need to increase the input sensitivity by adjusting the ADC
range.

Press Meas Setup, More (1 of 3), More (2 of 3), Advanced, ADC Range,
and then Manual keys. Increase the setting from the —6 dB (for
E4406A) or None (for PSA) default to 6 dB, for example. Another
option is to use the Auto setting (the Auto setting is not used as the
default to improve measurement speed).

Press Restart to make another measurement and observe the results.
Re-adjust the ADC as necessary to obtain a valid measurement.

e Error Code 16 “Input overload”

This error means that your measurement has erroneous results due
to the excessive input power level. To correct this condition, the
input signal level must be reduced by using the internal and/or
external attenuators.

Press the Mode Setup, Input, Input Atten keys to enter an attenuation
value to reduce the transmitted power from the MS. This allowable
range is up to 40 dB.

If you want to attenuate more than 40 dB, connect your external
attenuator between the RF INPUT port and the DUT. Be sure to
add its attenuation value to the readings of the measurement result.

To automate this calculation, press the Mode Setup, Input, Ext Atten
keys to enter the additional attenuation value. The allowable range
is up to 100 dB. The power readings of the measurement will take
into account the external attenuation value.

¢ Error Code 601 “Signal too noisy”

This error means that your input signal is too noisy to capture the
correct I/Q components. To make a more stable measurement the
trigger source may need to be set to Frame, for example.
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Making Measurements
Understanding Common Measurement Errors

¢ Error Code 604 “Can not correlate to input signal”

This error means that the tester has failed to find any active
channels in the input signal as specified. To improve the correlation
some critical parameter needs to be adjusted, like the input signal
level or scramble code, for example.

For more details consult the chapter in this book dedicated to the
measurement in question, or see the “Instrument Messages and
Functional Tests” manual.
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Key Reference

This chapter provides detailed descriptions of the keys used to set up
and make 1xEV-DO measurements, including Mode Setup, Meas Setup,
and MEASURE. Keys that allow you to see different presentations of the
measurement results are also described, including View/Trace, and
Display, showing the associated screens.
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Key Reference
Instrument Front Panel Highlights

Instrument Front Panel Highlights
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The major functional keys on the front panel are located as illustrated
below, and each of these operation is explained on the next page.

Figure 3-1 Front Panel Major Key Locations VSA E4406A

®
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Key Reference
Instrument Front Panel Highlights

Figure 3-2 Front Panel Major Key Locations - PSA Series
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Key Reference
Instrument Front Panel Highlights

1. The On/Off switch toggles the power between on and off. A green
LED will be on once the instrument has been turned on. When in the
standby mode a yellow LED is on above the On/Off switch.

2. FREQUENCY Channel accesses the softkey that controls the center
frequency or channel number. These parameters apply to all
measurements in the current mode.
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3. MODE accesses the softkey menu to select one of the radio systems
measurement modes loaded in the instrument. Each mode is
independent from all other modes.

4. Mode Setup accesses softkeys that affect parameters that are specific
to the current mode and affect all measurements within that mode.

5. MEASURE accesses the menus to initiate one of the various
measurements that are specific to the current mode.

6. Meas Setup accesses the menus of test parameters that are specific to
the current measurement.

7. Restart causes the measurement, for which the process is currently
halted, to start again from the beginning of the measurement
according to the current measurement setup parameters.

8. The RF INPUT port allows you to apply an external RF signal.

9. The Data Entry keypad is used to enter numeric values for
parameters. A value from this entry will be displayed in the active
function area of the screen. The value will become valid after
pressing the Enter key, or selecting a unit of measurement,
depending on the current parameter.

10.The Softkeys allow you either to activate a feature or to access a
further softkey menu. An arrow on the right side of a softkey label
indicates that the key has a further selection menu. The active
softkey is highlighted. Grayed-out keys are currently unavailable for
use or are only to show information. If a softkey menu has multiple
pages, access them by pressing the More key at the bottom of a menu.

11.Return allows you to exit from the current menu and display the
previous menu. If you are on the first page of a multiple-page menu
(the menu with More (1 of 3) for example), the Return key will exit
from that menu. When you activate a different measurement, the
return list is cleared. The Return key will not return you to a
previously activated mode, nor will it alter any values you have
entered on previous menus.

12.0ption B7C Baseband I/Q Inputs (E4406A only) allow you to analyze
signals using selected digital modulation formats at baseband
frequencies. See the section on using Option B7C in the next chapter.
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NOTE

Front Panel Keys

Only front panel keys affected by selection of 1XEV-DO mode are
described here. For a complete description of all front panel keys see the
E4406A VSA or PSA Series User’s Guide.

FREQUENCY Channel Key Menu
Key Path: FREQUENCY Channel

* Center Freq - Allows you to enter a frequency that corresponds to the
desired RF channel to be measured. This is the current instrument
center frequency. The range is 1.000 kHz to 4.32140 GHz with 1 Hz

resolution.

* CF Step - Allows you to enter a center frequency step to shift the
measurement segment, and to toggle the step function between Auto
and Man. When set to Auto, the CF Step value automatically changes
according to the selection of the standard. The range is 1.000 kHz to
1.00000 GHz with 1 Hz resolution.

Frequency Channel Default Settings

FREQUENCY Channel:
Center Freq 1.00000 GHz
CF Step 1.25000 MHz, Auto
MEASURE Key Menu

Key Path: MEASURE

* Channel Power - Press this key to make channel power
measurements for BTS (Fwd) and MS (Rev) tests. This is the
in-channel power measurement. The channel power graph is
displayed in the graph window and both the absolute channel power
and mean power spectral density are shown in the text window.

* Intermod - Press this key to make intermodulation products
measurements for BTS (Fwd) tests. Three measurement modes are
available as follows:

— Auto - Automatically identifies one of two modes between
two-tone or transmit intermodulation products.

— Two-tone - Measurements are made assuming two signals present
in the span are the two tone signals.

— Transmit IM - Measurements are made assuming the lower
frequency signal to be the modulated transmitted signal and the
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Key Reference
Front Panel Keys

higher frequency signal to be the tone signal.

* Power vs Time - Press this key to make power versus time
measurements for BTS (Fwd) tests. This is the time-captured burst
power measurement. The time offsets and power mask levels up to 5
pairs are defaulted for quick applications according to the radio
standard, however, these are also user-definable for specific
measurement requirements. Choices of display portions for those
burst signals include the whole burst waveform, rising and falling
edge waveforms, rising edge waveform, and so forth.
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* Spurious Emissions & ACP - Press this key to make adjacent channel
power (ACP) measurements or spurious emissions measurements
with frequency offsets and mask limits up to 5 pairs, for BTS (Fwd)
tests. The Meas Mode key toggles the measurement function mode
between SEM and ACP. The measurement mask is configurable with
flat and sloped lines according to the radio system specifications.
Spurious emissions measurements can be done with some
restrictions from the upper frequency bandwidth by setting the
measurement regions with SEM in Meas Mode.

* Occupied BW - Press this key to make occupied bandwidth
measurements for BTS (Fwd) and MS (Rev) tests. The frequency
bandwidth that contains 100.0% of the total power is measured first,
and then 99.0% of the frequency bandwidth is calculated as the
measurement result.

* Code Domain - Press this key to make code domain power (CDP)
measurements. The amount of power in each code channel is
displayed.

For BTS tests by setting Device to BTS (Fwd), the following windows
are available:

— Power graph and metrics to show the I and Q code domain power
versus Walsh code and the summary data

— 1/Q polar and power graphs to show the code domain power, I/Q
symbol polar vector for the specified Walsh code, and its chip
power

For MS tests by setting Device to MS (Rev), the following windows are
available:

— Power graph and metrics to show the code domain power versus
Walsh code and the summary data

— A dual-display with a Code Domain Power graph showing I and Q
power versus Walsh code with symbol power for each active
channel, and a Code Domain Error Graph showing error in dB by
Walsh code channel.

— I/Q error quad view with the magnitude error versus symbols,
phase error versus symbols, and error vector magnitude versus

140 Chapter3



Key Reference
Front Panel Keys

symbols graphs, and the summary data in the text window

— Demodulated bits to show the I and Q power graph versus Walsh
code, symbol power for the specified Walsh code, and the
demodulated bits stream of the specified symbol power
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Mod Accuracy (Composite Rho) - Press this key to make modulation
accuracy (composite rho) measurements. The input signal should
contain the Pilot channel. This is essentially a code domain power
measurement with more than one active channel.

For BTS tests by setting Device to BTS (Fwd), the following windows
are available:

— Polar graph of the I/Q demodulated signals and the summary
data

— Result metrics table for the measured channels, rho, EVM, errors
for magnitude, phase, and frequency, the I/Q origin offset, pilot
offset, and the number of active channels for pilot, MAC, and data

— 1/Q error quad view with the magnitude error versus chips, phase
error versus chips, and error vector magnitude versus chips
graphs, and the summary data in the text window

— 1/Q measured quad view with inclusion of the I and Q power
versus chips, I/Q vector absolute power versus chips, and I/Q
measured polar graphs with a text window for the mean power
level

— Power, timing, and phase table to list the measurement results
for Code, Power (dB), Timing (ns), and Phase (rad).

For MS tests by setting Device to MS (Rev), the following windows are
available:

— Polar graph of the I/Q demodulated signals and the summary
data

— Peak/Avg. Metrics table for the measured channels, rho, EVM,
errors for magnitude, phase, and frequency, the I/Q origin offset,

pilot offset, and the code domain power levels of active channels
for pilot, RRI, ACK, DRC, and data

— 1/Q error quad view with the magnitude error versus chips, phase
error versus chips, and error vector magnitude versus chips
graphs, and the summary data in the text window

— Code Domain Power graph, showing code domain power for active
channels by Walsh code number, and summary results in the text
window.

QPSK EVM - Press this key to make QPSK error vector magnitude
(EVM) measurements for BTS (Fwd) tests. The following windows
are available:
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Front Panel Keys

— Polar vector graph of the I/Q demodulated signals and the
summary data

— Polar constellation graph of the I/Q demodulated signals and the
summary data

— 1/Q error quad view with the magnitude error versus chips, phase
error versus chips, and EVM versus chips graphs, and the
summary data

Power Stat CCDF - Press this key to make power statistics,
Complementary Cumulative Distribution Function (CCDF)
measurements for BTS (Fwd) and MS (Rev) tests. This is helpful to
observe the time domain characteristics of a spread spectrum signal
that can significantly affect the ACPR measurement results for a
given UUT.

Spectrum (Freq Domain) - Press this key to make frequency domain
spectrum measurements for BTS (Fwd) and MS (Rev) tests. The
following windows are available:

— Spectrum graph with the semi-log graticules and I/Q waveform
graph with the linear graticules

— Linear spectrum graph with the linear graticules (E4406A)
— I and Q waveform graphs with the linear graticules (E4406A)

— 1/Q polar graph of the demodulated I/Q signals with the linear
graticules (E4406A)

Waveform (Time Domain) - Press this key to make time domain
waveform measurements for BTS (Fwd) and MS (Rev) tests. The
following windows are available:

— RF signal envelope graph with semi-log graticules and summary
data

— I/Q waveform graph and summary data

— 1/Q polar graph of the demodulated I/Q signals with the linear
graticules (E4406A)

Meas Control Key Menu

Key Path: Meas Control

Restart - Press this key to repeat the current measurement from the
beginning, while retaining the current measurement settings. When
pressed, the scale coupling function is activated for an appropriate
display to the current input signal level. This is equivalent to the
Restart front panel key.

Measure - Press this key (not to be confused with the MEASURE front
panel key which has a different function) to toggle the measurement
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state between Single and Cont (continuous). When set to Single, the
measurement will continue until it has reached the specified number
of averages set by the average counter. When set to Cont, the
measurement will run continuously and execute averaging according
to the current average mode, either repeat or exponential. The
default setting is Cont for most measurements, but the Code Domain
and Power Stat CCDF measurements have Single as the default.
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* Pause - Press this key to pause the current measurement until you
reactivate the measurement. Once toggled, the label of the Pause key
changes to read Resume. The Resume key, once pressed, continues
the active measurement from the point at which it was paused.

Mode Setup Key Menus
Key Path: Mode Setup

Radio Key Menu
Key Path: Mode Setup, Radio

* Device - Allows you to access the menu to select a test station as
follows:

— BTS (Fwd) - Sets to make forward link tests or access network
(base station transceiver system) tests. This is the default
selection for all of the measurement functions.

— MS (Rev) - Sets to make reverse link tests or access terminal
(mobile station) tests. This will be always selectable, however,
there can be some limitations of measurement selections as
follows:

Depending on the selection of measurements, there will be the
following differences in forward link tests and reverse link tests:

[ Dedicated to Forward Link - The measurement functions for
Intermod, Power vs Time, Spurious Emissions & ACP, and QPSK
EVM are available when Device under Radio is set to BTS (Fwd),
otherwise these measurement keys are grayed out.

 Common for Both Links - The measurement functions for
Channel Power, Occupied BW, Power Stat CCDF, Spectrum (Freq
Domain), and Waveform (Time Domain) are available for both
BTS (Fwd) and MS (Rev) selections under Device.

a Unique to Forward Link or to Reverse Link - The measurement
functions for Code Domain and Mod Accuracy (Composite Rho)
are designed uniquely to BTS tests or to MS tests. The
measurement menus, measurement items, and screen pictures
are different from each other depending on the selection of BTS
(Fwd) or MS (Rev) under Device. For BTS tests, refer to “Code
Domain Keys (Forward Link)” on page 153 and “Modulation
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Accuracy (Composite Rho) - Forward Link Keys” on page 181.
For MS tests, refer to “Code Domain Keys (Reverse Link)” on

page 162 and “Modulation Accuracy (Composite Rho) - Reverse
Link Keys” on page 197.
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Input Key Menu
Key Path: Mode Setup, Input

NOTE You can also access the Input key from the Input/Output front panel key.
For details on the Input key see “Input/Output Key Menu” on page 147.

Trigger Key Menu
Key Path: Mode Setup, Trigger, <trigger type>

NOTE The actual trigger source is selected individually for each measurement
under the Meas Setup key.

* RF Burst, Video (Envip), Ext Front, Ext Rear- Pressing one of these
trigger keys will access each triggering condition setup menu. This
menu is used to specify the Delay, Level and Slope settings for each
trigger source as follows:

— Delay - Allows you to enter a numerical value to modify the trigger
delay time. The range is —100.0 to +500.0 ms with 1 us resolution.
For trigger delay use a positive value, and for pre-trigger use a
negative value.

— Level - Allows you to enter a numerical value to adjust the trigger
level depending on the trigger source selected.

d For RF Burst, the key label reads as Peak Level. The RF level
range is —25.00 to 0.00 dB with 0.01 dB resolution, relative to
the peak RF signal level. The realistic range can be down to
—20 dB.

1 For Video (Envlp), the video level range is —200.00 to
+50.00 dBm with 0.01 dB resolution at the RF input. The
realistic range can be down to around —-50 dBm depending on
the noise floor level of the input signal.

[ For Ext Front or Ext Rear, the level range is —5.00 to +5.00 V
with 1 or 10 mV resolution.

— Slope - Allows you to toggle the trigger slope between Pos at the
positive-going edge and Neg at the negative-going edge of the
burst signal.

There are other keys under the Trigger key as follows:

* Trig Holdoff - Allows you to set the period of time before the next
trigger can occur. The range is 0.000 ps to 500.0 ms with 1 us
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resolution.

* Auto Trig - Allows you to specify a time for a trigger timeout and
toggle the auto trigger function between On and Off. The range is
1.000 ms to 1.000 ks with 1 us resolution. When no trigger occurs by
the specified time, a trigger is automatically generated.
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* Frame Timer - Allows you to access the menu to manually control the
frame timer:

— Period - Allows you to set the period of the frame clock. The range
is 0.000 ns to 559.0000 ms with 1 ps resolution.

— Offset - Allows you to set the offset of the frame clock. The range is
0.000 to 10.00 s with 100 ns resolution over 1.000 us range.

— Reset Offset Display - Allows you to display without any offset of
the frame clock.

— Sync Source - Allows you to access the menu to select one of the
sources to be synchronized with.

 Off - Allows you to turn the synchronizing source off for
asynchronous tests.

(d RF Burst (Wideband) - Allows you to select the RF burst signal
as the synchronizing source.

 Ext Front - Allows you to select the external input signal from
the front panel input port as the synchronizing source.

(d Ext Rear - Allows you to select the external input signal from
the rear panel input port as the synchronizing source.

The trigger default settings are listed in the following table:

Trigger Default Settings
RF Burst:
Delay 0.000 us
Peak Level -6.00 dB
Slope Pos
Video (Envlp):
Delay 0.000 ps
Level —6.00 dBm
Slope Pos
Ext Front:
Delay 0.000 ps
Level 2.00V
Slope Pos
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Trigger Default Settings

NOTE

Ext Rear:
Delay 0.000 ps
Level 200V
Slope Pos

Trig Holdoff 0.000 ms

Auto Trig 100.0 ms; Off

Frame Timer:
Period 26.666667 ms
Offset 0.000 ms
Reset Offset Display (effective unless Offset is 0.000 ms)
Sync Source Off

Demod Key Menu

Key Path: Mode Setup, Demod
e RF Carrier

— Single - Sets the RF carrier to single, which allows you to measure
Code Domain, Mod Accuracy (Composite Rho), or QPSK EVM with a
single carrier.

— Multi - Sets the RF carrier to multiple, which allows you to
measure Code Domain, Mod Accuracy (Composite Rho), or QPSK
EVM with multiple carriers.

¢ Physical Layer Subtype- Selects a set of presets and menus for Code
Domain and Mod Accuracy (Composite Rho) measurements
appropriate to 1xXEV-DO signals constructed using Physical Layer
Subtypes 0, 1, or 2, including Predefined Active Channel settings.
Each channel (Pilot, DRC, RRI, ACK/DSC, Aux-Pilot or Data) can be
set Active (On) or Inactive (Off). When Active Code Channel is set to
Auto, each selection menu is grayed out. The specified active channel
menus are different depending on whether subtype 0/1 or subtype 2
is selected:

To select predefined Active Code Channels for synchronization, you
must first set Predefind Active Chan to Predefined by pressing the Meas
Setup, More (1 of 3), Active Code Chan keys and selecting Predefined.
Then you may access the Predefined Active Channel selection menus by
pressing the Meas Setup, More (1 of 3), Predefined Active Chan keys, or
the Return key to get back to the More (1 of 3) menu. See page 197 for
details.

— 0/1 - Selects a set of presets appropriate to 1xEV-DO signals
constructed using Physical Layer Subtypes 0 orl (Default).

— 2 - Selects a set of presets appropriate to 1xEV-DO signals
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Physical Layer Subtype 0/1

Input/Output Key Menu
Key Path: Input/Output

NOTE You can also access the Input key from the Mode Setup, Input front panel
key.

Input Key Menu
Key Path: Mode Setup, Input

* Input Port - Allows you to access the menu to select one of the signal
input ports as follows:

— RF - Allows you to measure an RF signal supplied to the RF input
port.

— 50 MHz Ref - Allows you to measure the internal 50 MHz reference
signal to calibrate the instrument of VSA.

— Amptd Ref (f=50 MHz) - Allows you to measure the internal 50 MHz
reference signal to calibrate the instrument of PSA.

— IF Align - Allows you to configure the IF alignment signal. The RF
path is switched to bring in the same alignment signal that is
automatically switched to perform many alignments.

* RF Input Range - Allows you to toggle the RF input range control
between Auto and Man (manual). When Auto is chosen, the
instrument automatically sets the attenuator based on the carrier
power level, where it is tuned. Once you change the Max Total Pwr or
RF Input Atten value with the RPG knob, for example, the RF Input
Range key is automatically set to Man. When there are multiple
carriers present, the total power might overdrive the front end. In
this case you need to set the RF Input Range to Man and enter the
expected maximum total power by activating the Max Total Pwr key.
Man is also useful to hold the input attenuation constant for the best
relative power accuracy. For single carriers it is generally
recommended to set this to Auto.

When you use the internal preamplifier, Int Preamp, on PSA with
Option 1DS, the selections using the RF Input Range key are not
available, and the key is grayed out.

* Max Total Pwr - Allows you to set the maximum total power level from
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the UUT (Unit Under Test). The range is —200.00 to 100.00 dBm
with 0.01 dB resolution. This is the expected maximum value of the
mean carrier power referenced to the output of the UUT; it may
include multiple carriers. The Max Total Pwr setting is coupled
together with the Input Atten and Ext Atten settings. Once you change
the Max Total Pwr value with the RPG knob, for example, the Input
Range key is automatically set to Man.
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When you use the internal preamplifier, Int Preamp, on PSA with
Option 1DS, the selections using the Max Total Pwr key are not
available, and the key is grayed out.

* Input Atten - Allows you to control the internal input attenuator
setting. The range is 0 to 40 dB with 1 dB resolution. The Input Atten
key reads out the actual hardware value that is used for the current
measurement. When more than one input attenuator value is used
in a single measurement, the value used at the carrier frequency will
be displayed. The Input Atten setting is coupled to the Max Total Pwr
setting. Once you change the Input Atten setting with the RPG knob,
for example, the Input Range key is automatically set to Man.

When you use the internal preamplifier, Int Preamp, on PSA with
Option 1DS, the electronic attenuator selections using the Input Atten
key are not available, and the key is grayed out. Use the mechanical
attenuator under More 1 of 2, Attenuator, below.

* Ext RF Atten - Allows you to access the following menu to enter the
external attenuation values. Either of the Ext RF Atten settings is
coupled together with the RF Input Range setting. However, pressing
Ext RF Atten does not switch the RF Input Range key to Man. This will
allow the instrument to display the measurement results referenced
to the output of the UUT.

— MS - Allows you to set an external attenuation value for MS tests.
The range is —50.00 to +50.00 dB with 0.01 dB resolution.

— BTS - Allows you to set an external attenuation value for BTS
tests. The range is —50.00 to +50.00 dB with 0.01 dB resolution.

¢ Int Preamp - (for PSA with Option 1DS) Allows you to control the
internal RF input preamplifier. The internal preamplifier provides
+30 dB of gain and is useful for lower power measurements. The Int
Preamp setting default is Off. RF power values displayed for these
measurements are adjusted to compensate for the internal
preamplifier gain, and indicate power levels at the input port. The
preamplifier is only available for Modulation Accuracy (EVM and
Peak Code Domain Error) measurements, QPSK EVM, and Code
Domain measurements. When the Int Preamp is not available for a
particular measurement, the key is grayed out.

To avoid damaging the internal preamplifier, limit the total power
applied to the RF input to <+25 dBm.
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When using the internal preamplifier, the electronic attenuator
selections using the Input Atten key are not available, and the key is
grayed out. Use the mechanical attenuator under More 1 of 2,

Attenuator, below.

* Attenuator - (for PSA with Option 1DS) When Int Preamp is set to On,
this key allows you to control an internal mechanical input
attenuator setting. The settings available are 0 dB, 10 dB, or 20 dB.
The Attenuator key shows the actual hardware value that is used for
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the current measurement. The Attenuator setting is not coupled to

the Max Total Pwr setting.

The Attenuator is only available for measurements which can use the
Int Preamp: Modulation Accuracy, QPSK EVM, and Code Domain

measurements. When the Int Preamp is not available for a particular
measurement, the key is grayed out.

The Max Total Pwr and Input Atten settings are coupled together, so
changing the input Max Total Pwr setting by x dB changes the Input Atten
setting by x dB. When you switch to a different measurement, the Max
Total Pwr setting is kept constant, but the Input Atten may change when
the two measurements have different mixer margins. Therefore, you
can set the input attenuator manually, or you can set it indirectly by

specifying the expected maximum power from the UUT.

Input Default Settings

Input Port

RF Input Range
Max Total Pwr
Input Atten
Ext RF Atten:
MS
BTS

Int Preamp® (PSA Option 1DS)

Attenuator® (PSA Option 1DS)

RF
Auto?
-15.00 dBmP

0.00 dBP

0.00 dB
0.00 dB

OFF

0dB

a. Auto is not used for Spectrum (frequency domain) measure-

ments.

b. This may differ when the maximum input power is more
than -15.00 dBm, or depending on the previous measure-

ments.

c. The internal preamplifier and attenuator are available for
Modulation Accuracy (EVM and Peak Code Domain Error),
QPSK EVM, and Code Domain measurements on PSA with

Option 1DS.
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Channel Power Keys

NOTE You must have selected Channel Power at Key Path: MEASURE to use
these menus.

Measurement Setup Key Menu
Key Path: Meas Setup
* Avg Number - Allows you to change the number of N averages.

* Avg Mode - Allows you to toggle the averaging mode between Exp
(exponential) and Repeat. This selection only effects on the averaging
result after the number of N averages is reached. The N is set using
the Avg Number key.

* Normal averaging: Normal (linear) averaging is always used
until the specified number of N averages is reached. When the
Measure key under Meas Control is set to Single, data acquisition is
stopped when the number of N averages is reached, thus Avg
Mode has no effect in the single measurement mode.

* Exponential averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. Exponential averaging is
used with a weighting factor of N (the displayed count of averages
stops at N). Exponential averaging weights new data more
heavily than old data, which allows tracking of slow-changing
signals. The weighting factor N is set using the Avg Number key.

* Repeat averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. After the number of N
averages is reached, all previous result data is cleared and the
average count displayed is set back to 1. This is equivalent to
being in Measure Single and pressing the Restart key each time the
single measurement finishes.

* Integ BW - Allows you to specify the integration bandwidth in which
the power is measured. The range is 1.000 kHz to 10.0000 MHz with
1 Hz resolution. Since Integ BW is coupled to Chan Power Span in the
factory default condition, if you change the integration bandwidth
setting, the channel power span setting changes by a proportional
amount, 1.626 times the integration bandwidth, until a limit value is
reached.

* Chan Power Span - Allows you to set the frequency span for the
channel power measurement. The range is 1.000 kHz to
10.0000 MHz with 1 Hz resolution. This span is used for the current
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integration bandwidth setting. Since Chan Power Span is coupled to
Integ BW in the factory default condition, if you change the
integration bandwidth setting, the channel power span setting
changes by a proportional amount, 1.626 times the integration
bandwidth, until a limit value is reached. However, the channel
power span can be individually set.
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* Restore Meas Defaults - Allows you to preset only the settings that are
specific to the selected measurement by pressing Meas Setup, More (1
of 2), Restore Meas Defaults. This will set the measure setup
parameters, for the currently selected measurement only, to the
factory defaults.

* Advanced - Allows you to access the following menu to modify the
channel power measurement parameters:

Parameters under the Advanced key seldom need to be changed. Any
changes from the factory default values may result in invalid
measurement data.

— Sweep Time - Allows you to manually change the sweep time and
also to toggle the sweep time control between Auto and Man
(manual). The range is 1.0 us to 50.00 ms with 1 us resolution. If
set to Auto, the sweep time derived from the data point setting is
shown on this key regardless of the manual entry range.

— Data Points - Allows you to select the number of data points and
also to toggle the data point control between Auto and Man
(manual). The range is 64 to 65536 with the acceptable entry in
powers of 2 (for example: 64, 128, 512). If set to Auto, the optimum
number of points is determined for the fastest measurement time
with acceptable repeatability. The minimum number of points
that could be used is determined by the sweep time and the
sampling rate. You can increase the length of the measured time
record (capture more of the burst) by increasing the number of
points, but the measurement will take longer.

— Res BW - Shows information on the resolution bandwidth derived
from the sweep time. This key is always grayed out.

— Trig Source - Allows you to choose a trigger source from Free Run
(Immediate), Ext Front, Ext Rear, Frame,.

The next table shows the factory default settings for channel power
measurements.

Channel Power Measurement Defaults

Measurement Parameter Factory Default Condition
Meas Setup:
Avg Number 20; On
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)]
§ Table 3-1 Channel Power Measurement Defaults
;3 Measurement Parameter Factory Default Condition
% Avg Mode Repeat
Integ BW? 1.23000 MHz
Chan Power Span? 2.00000 MHz
Advanced
Sweep Time 68.0 us; Auto
Data Points 512; Auto
Res BW (grayed out) 27.903 kHz (grayed out)
Trig Source Free Run (Immediate)

a. The Integ BW setting proportionally changes the Chan Power
Span setting up to 10 MHz.
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AMPLITUDE Y Scale Key Menu
Key Path: AMPLITUDE Y Scale

The AMPLITUDE Y Scale key accesses the menu to set the desired
vertical scale and associated settings:
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* Scale/Div - Allows you to enter a numeric value to change the vertical
display sensitivity. The range is 0.10 to 20.00 dB with 0.01 dB
resolution. The default setting is 10.00 dB. However, since the Scale
Coupling default is On, this value is automatically determined by the
measurement result. When you set a value manually, Scale Coupling
automatically changes to Off.

* Ref Value - Allows you to set the absolute power reference value
ranging from —250.00 to 250.00 dBm with 0.01 dB resolution. The
default setting is 10.00 dBm. However, since the Scale Coupling
default is On, this value is automatically determined by the
measurement result. When you set a value manually, Scale Coupling
automatically changes to Off.

* Ref Position - Allows you to set the display reference position to
either Top, Ctr (center), or Bot (bottom). The default setting is Top.

* Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front-panel key or Restart softkey under the Meas Control
menu, the scale coupling function automatically determines the
scale per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value

manually, Scale Coupling automatically changes to Off.
Marker Key Menu

The Marker key is not available for this measurement function.
Code Domain Keys (Forward Link)

This section describes making BTS tests, also known as forward link
tests. When you are going to make MS tests or reverse link tests,
see“Code Domain Keys (Reverse Link)” on page 162.

Select key path: MEASURE, Code Domain to access these menus.

Meas Setup Key Menu
Key Path: Code Domain, Meas Setup

* Meas Type - Allows you to toggle the code domain power
measurement type between Rel (relative) and Abs (absolute). When
set to Rel, the measurement is made in the relative power in dBc.
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When set to Abs, the measurement is made in the absolute power in
dBm.

* Walsh Code Number - Allows you to set the Walsh code number. The
range is 0 to 31 for Pilot channel, 0 to 63 for MAC channel, or 0 to 15
for Data channel.
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* Meas Interval - Allows you to set the time interval in slots over which
the chip power measurement is made. The range is 0.0 to Capture
Intvl slots. The marker lines reflecting this value are displayed in the
chip power graph of the 1/Q Polar & Power Graph displays.

* Meas Offset - Allows you to set the number of offsets in slots to make
a chip power measurement. The range is 0.0 to (Capture Intvl — 1)
slots. The marker lines shift left or right by this value in the chip
power graph of the I/Q Polar & Power Graph display. The following
illustration shows the relationship between the capture interval and
the measurement interval.

Meas Interval = 1 slots

De-spreaded Symbol Power Demodulated Bit Stream

I:I»Capture Intvl = 8slots —»
Meas Offset = 0.5 slots

* PN Offset - Allows you to set the number of PN offsets in the unit of
64 chips to make a symbol power measurement. The range is 0 to
511. This value corresponds to the time offset between the trigger
signal and the external frame signal.

¢ Channel Type - Allows you to access a menu to specify one of the
folowing channel types:

— Pilot - The channel type is set to pilot channel.

— MAC - The channel type is set to medium access control (MAC)
channel.

— Data - The channel type is set to data channel. See Data Ch Type,
below.

¢ Data Ch Type - Allows you to select one of the following data channel
types when Channel Type is set to Data, otherwise this key is
disabled:

— QPSK - The data channel type is set to the quadrature phase shift
keying.

— 8PSK - The data channel type is set to the eight phase shift
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keying.

— 16QAM - The data channel type is set to the sixteen quadrature
amplitude modulation.
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* Preamble Len - Allows you to specify the preamble length in number
of chips from the first chip in the data channel, and to toggle the
length detection mode between Auto and Man (manual). When set to
Auto, the preamble length is automatically detected showing “----
chips” on this key. When set to Man, you can enter a value in number
of chips to specify the preamble length that is excluded from the data
calculation. The selections are 0, 64, 128, 256, 512, and 1024.

* Active Data Chan - Allows you to toggle the active channel ID
detection between Auto and Predef (predefined). When set to Auto,
the active channel ID detection is automatically made for the data
channel measurement. When set to Predef, the predefined active
channel detection is used for the data channel measurement.

* Capture Intvl - Allows you to set a value in number of slots for the
measurement interval to make a chip power measurement. The
range is 0.5 to 32.0 slots with 0.5 slot resolution, in conjunction with
the Meas Interval value. The marker lines shift to the right or left by
this value in the chip power graph of the I/Q Polar & Power Graph
display.

* Spectrum - Allows you to toggle the spectrum function between
Normal and Invert. This key, when set to Invert, conjugates the
spectrum, which equivalently negates the quadrature component in
demodulation. The correct setting (Normal or Invert) depends on
whether the signal being input to the instrument has a high or low
side mix.

* Advanced - Allows you to access the menu to set the following
parameters.

— Active Set Th - When Active Code Chan is set to Auto, this key
allows you to toggle the active channel identification function
between Auto and Man. When set to Auto, the active channels are
determined automatically by the internal algorithm. When set to
Man, the active channel identification for each code channel is
determined by a user definable threshold ranging from —100.00
dB to 0.00 dB.

— Chip Rate - Allows you to change the chip rate. The range is
1.10592 to 1.35168 MHz.

— Phase Compensation - Allows you to turn the phase compensation
function On or Off. When set to On, the measured phase will be
compensated slot by slot referenced to pilot channel phase in one
slot.

— ADC Range - Allows you to access the following selection menu to
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define one of the ADC ranging functions:
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 Auto - Select this to automatically set the ADC range. For most

FFT measurements, the auto feature should not be selected.
An exception is when measuring a “bursty” signal, in which
case Auto can maximize the time domain dynamic range, when
FFT results are less important to you than time domain
results.

Auto Peak - Select this to set the ADC range automatically to
the peak signal level. Auto Peak is a compromise that works
well for both CW and burst signals.

Auto Peak Lock - Select this to hold the ADC range
automatically at the peak signal level. Auto Peak Lock is more
stable than Auto Peak for CW signals, but should not be used
for “bursty” signals.

Manual - Allows you to access the selection menu of values, -6
through +24 dB for E4406A or None to +18 dB for PSA, to set
the ADC range level. Also note that manual ranging is best for
CW signals.

Table 3-2 shows the factory default settings for code domain power

measurements.

Code Domain Power Measurement Defaults

Measurement Parameter

Factory Default Condition

View/Trace Power Graph & Metrics
Display:
Code Order Hadamard
I/Q Combined Power Bar Off
Meas Setup:
Meas Type Rel (relative)
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Table 3-2 Code Domain Power Measurement Defaults g
)
Measurement Parameter Factory Default Condition g
Walsh Code Number 0 3
Meas Interval 1.0 slots
Meas Offset 0.0 slots
PN Offset 0 x 64 [chips]
Channel Type Pilot
Data Ch Type QPSK (when Channel Type is Data)
Preamble Len ---- chips; Auto
Active Data Chan Auto
Capture Intvl 5 slots
Trig Source Free Run (Immediate)
Spectrum Normal
Meas Control:
Measure Single
Advanced
Active Set Th ---- dB; Auto
Chip Rate 1.228800 MHz
Phase Compensation Off
ADC Range:
Manual -6 dB (for E4406A), None (for PSA)
View/Trace Key Menu

Key Path: Code Domain, View/Trace

* Power Graph & Metrics - This is the default selection for the code
domain measurement.
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Figure 3-3 Code Domain Measurement - Power Graph & Metrics View
% Agilent 69:56:18 Dec 5, 2001  1%EV-DO

b
Ch Freq 1.80080 GHz
Code Domain
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Preparing calculation...
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* 1/Q Polar & Power Graph - Provides a combination view of the code
domain power, I/Q symbol polar vector, and chip power graphs as
shown in Figure 3-4.
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Figure 3-4 Code Domain Measurement - I/Q Polar & Power Graph View
5 Agilent 17:19:41 Jan 18, 2062  1xEV-DO

Ch Freq 1.00000 GHz
Code Domain

Chip Power

Display Key Menu
Key Path: Code Domain, Display

* Code Order - Allows you to access the menu to set the Walsh code
order to either Hadamard or Bit Reverse.

* 1/Q Combined Power Bar - Allows you to toggle the I/Q combined
power display function between On and Off. When set to On, the I
and Q power bars are consolidated on the upper side of the
horizontal axis. When set to Off, the I and Q power bars are shown
on the upper side and the lower side of the horizontal axis,
respectively.

NOTE The following additional keys become active for Power Graph & Metrics or
I/Q Polar & Power Graph view when the Power window is active:

e SPAN X Scale

— Scale/Div - Allows you to set the horizontal scale by changing the
value per division. The range is 16.0 to 64.0 Walsh codes per
division. The default setting is 64.0.

— Ref Value - Allows you to set the reference value ranging from
—640.00 to 640.00. The default setting is 0.00.
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— Ref Position - Allows you to set the reference value ranging from
—640.00 to 640.00. The default setting is 0.00.

* AMPLITUDE Y Scale
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— Scale/Div - Allows you to set the vertical scale by changing the
value per division. The range is 0.10 to 20.0 dB per division. The
default setting is 10.00 dB.

— Ref Value - Allows you to set the reference value ranging from
—250.00 to 250.00 dB. The default setting is 0.00 dB.

NOTE The following additional keys become active for I/Q Polar & Power Graph
view when the Chip Power window is active:

* SPAN X Scale

— Scale/Div - Allows you to set the horizontal scale by changing a
symbol value per division. The range is 0.10 to 5000.00 chips per
division with 0.01 resolution. The default setting is 1024.0 chips.
However, since the Scale Coupling default is On, this value is
automatically determined by the measurement result. When you
set a value manually, Scale Coupling automatically changes to Off.

— Ref Value - Allows you to set the chip reference value ranging from
0.00 to 50000.00 chips. The default setting is 0.000 chips.
However, since the Scale Coupling default is On, this value is
automatically determined by the measurement results. When you
set a value manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either
Left, Ctr (center) or Right. The default setting is Left.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

* AMPLITUDE Y Scale

— Scale/Div - Allows you to set the vertical scale by changing the
value per division. The range is 0.10 to 20.00 dB. The default
setting is 10.00 dB. However, since the Scale Coupling default is
On, this value is automatically determined by the measurement
result. When you set a value manually, Scale Coupling
automatically changes to Off.

— Ref Value - Allows you to set the reference value ranging from
—250.00 to 250.00 dB. The default setting is 0.00 dB. However,
since the Scale Coupling default is On, this value is automatically
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determined by the measurement results. When you set a value
manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either Top,
Ctr (center) or Bot (bottom). The default setting is Ctr.
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— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

Marker Key Menu

Key Path: Code Domain, Marker

Select 1 2 3 4 - Allows you to activate up to four markers with the
corresponding numbers, respectively. The selected number is
underlined and its function is defined by pressing the Function key.
The default setting is 1.

Normal - Allows you to activate the selected marker to read the power
level and symbol code with the code layer. The marker position is
controlled either by manual adjustment of the RPG knob or by direct
entry of the Walsh code number via the front panel keypad.

Delta - Allows you to read the differences in the power levels and
symbols codes between the selected marker and the next.

Function - Allows you to set the selected marker function to Band
Power, Noise, or Off. The default setting is Off. The Band Power and
Noise functions are not available for this measurement.

Trace - Allows you to place the selected marker on the Code Domain
Power or Chip Power trace. The default setting is Code Domain Power.

Off - Allows you to turn off the selected marker.

Shape - Allows you to access the menu to set the selected marker
shape to Diamond, Line, Square, or Cross. The default setting is
Diamond.

Marker All Off - Allows you to turn off all of the markers.

Mkr—>Despread - While a maker is set on any active channel of the
code domain power or chip power graph in the Power Graph and
Metrics or I/Q Polar & Power Graph view, this key allows you to observe
the Chip Power and the I/Q Symbol Polar Vector graphs with the
Walsh code number for that active channel in other windows. The
I/Q symbol polar vector graph is displayed for the symbol power
specified by the measurement interval and measurement offset.
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The front panel Search key performs a peak search when pressed. A
marker will automatically be activated at the highest peak.

Troubleshooting Hints

Uncorrelated interference may cause CW interference like local
oscillator feedthrough or spurs. Another uncorrelated noise may be due
to I/Q modulation impairments. Correlated impairments can be due to
the phase noise on the local oscillator in the upconverter or I/Q
modulator of the UUT. These will be analyzed by the code domain
measurements along with the QPSK EVM measurements and others.

A poor phase error indicates a problem at the I/Q baseband generator,
filters, and/or modulator in the transmitter circuitry of the UUT. The
output amplifier in the transmitter can also create distortion that
causes unacceptably high phase error. In a real system, a poor phase
error will reduce the ability of a receiver to correctly demodulate the
received signal, especially in marginal signal conditions.

Code Domain Keys (Reverse Link)

This section describes making MS tests, also known as reverse link
tests. When you are going to make BTS tests or forward link tests, see
“Code Domain Keys (Forward Link)” on page 153.

Select key path: MEASURE, Code Domain to access these menus.

Meas Setup Key Menu
Key Path: Code Domain, Meas Setup

* Meas Type - Allows you to toggle the code domain power
measurement type between Rel (relative) and Abs (absolute). When
set to Rel, the measurement is made in the relative power in dBc.
When set to Abs, the measurement is made in the absolute power in
dBm.

¢ Walsh Code Length - Allows you to set the Walsh code length to either
4, 8, or 16. The parameter automatically sets the maximum value for
Walsh Code Number when appropriate. When Walsh Code Length is
set to 16 and Walsh Code Number is set to 0, the Pilot channel is
automatically selected as the channel type.

¢ Walsh Code Number - Allows you to set the Walsh code number. The
range is 0 to (Walsh Code Length — 1).

* 1/Q Branch - Allows you to toggle the selection of the I/Q branch
signals between I, Q, and 1QC (I/Q Combined). The default selection
is I

162 Chapter3



Key Reference
1xEV-DO Measurement Keys

When the user specifies | or Q, then both I/Q measured trace and
reference points are projected on the I or Q axis, respectively.

When the user specifies 1QC, the I/Q projection is skipped. Therefor,

when the user measures a BPSK signal this parameter must be set

to either I or Q. When the user measures QPSK or 8PSK signals, this
parameter should be set to 1QC.
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This parameter is effective for symbol analysis, but is not effective
for modulation type detection or code power calculation.

* Meas Interval - Allows you to set the time interval in slots over which
the symbol power measurement is made. The range is 0.0 to the slots
defined by Capture Interval. The marker lines reflecting this value are
displayed in the symbol power graph of the Code Domain (Quad View)
and Demod Bits displays. Refer to the illustration in Meas Offset
below.

* Meas Offset - Allows you to set the number of offset slots to make a
symbol power measurement. The range is 0 to Capture Intvl — 0.5
slots. The summation of Meas Interval and Meas Offset should be less
than 32 slots. The marker lines shift left or right by this value in the
symbol power graph of the Code Domain (Quad View) and Demod Bits
displays.

* | Long Code Mask - Allows you to set the long code mask value for the
I signal. The value ranges from 0x0000000000 to Ox3FFFFFFFFFF
(42 bits). This value is used in the long code generation process.

* Q Long Code Mask - Allows you to set the long code mask value for
the Q signal. The value ranges from 0x00000000000 to
O0x3FFFFFFFFFF (42 bits). This value is used in the long code

generation process.

* Active Code Chan - Allows you to access the menu of the following
active channel identification functions.

— Auto - Sets to automatically detect the active code channel(s).
When the input power level is not stable, this detection method
may not be effective.

— Combination - Sets to use the active channels combined with the
predefined active channel and those detected by the auto active
channel detection function.

— Predefined - Allows you to use the active code channels defined by
the Predefined Active Chan key.

* Predefined Active Chan - Allows you to access a menu for setting code
channels active or inactive for synchronization. This key is disabled
when Active Code Chan is set to Auto. The selections available depend
on the setting for Physical Layer Subtype under the Mode Setup,
Demod key.
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The following Predefined Active Chan selections are available when
Physical Layer Subtype is set to 0/1:
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— Pilot/RRI Chan (W16(0):1) - Allows you to toggle the pilot/RRI
channel activation between On (active) and Off (inactive).

— DRC Chan (W16(8):Q) - Allows you to toggle the DRC (data rate
control) channel activation between On (active) and Off (inactive).

— Ack Chan (W8(4):1) - Allows you to toggle the acknowledge channel
activation between On (active) and Off (inactive).

— Data Chan (W4(2):Q) - Allows you to toggle the data channel
activation between On (active) and Off (inactive).

The following Predefined Active Chan selections are available when
Physical Layer Subtype is set to 2:

— Pilot Chan (W16(0):1) - Allows you to toggle the pilot channel
activation between On (active) and Off (inactive).

— DRC Chan (W16(8):Q) - Allows you to toggle the DRC (data rate
control) channel activation between On (active) and Off (inactive).

— RRI Chan (W16(4):l) - Allows you to toggle the acknowledge channel
activation between On (active) and Off (inactive).

— ACK/DSC Chan (W32(12):1) - Allows you to toggle the data channel
activation between On (active) and Off (inactive).

— Aux-Pilot Chan (W32(28):1) - Allows you to toggle the DRC (data
rate control) channel activation between On (active) and Off
(inactive).

— Data Chan - Displays a menu of Active Data Channel selections.
The default is B4(W4(2):Q). There is no toggle function to turn
this selection On (active) or Off (inactive). Making any key
selection will turn the Data Chan function On (active). You must
select Off (inactive) to turn it off.

O B4(W4(2):Q)

d Q4(W4(2))

O Q2(w2(1))

O Q4Q2(W4(2), W2(1))

O E4E2(W4(2), W2(1))

d Off

¢ Sync Start Slot - Allows you to select and set the number of the slot at
which the measurement will begin, and to toggle this function
between On (active) and Off (inactive). When set to OFF (default), the
measurement will begin when trigger or timing conditions are
satisfied.

164 Chapter3



Key Reference
1xEV-DO Measurement Keys

* Capture Intvl - Allows you to set the number of power control groups
to make a symbol power measurement. The range is 2 to 32 slots in
conjunction with the Meas Interval value. The maximum value is (32
— Meas Interval). The marker lines shift to the right or left by this
value in the symbol power graph of the Code Domain (Quad View) and
Demod Bits display.
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* Spectrum - Allows you to toggle the spectrum function between
Normal and Invert. This key, when set to Invert, conjugates the
spectrum, which equivalently negates the quadrature component in
demodulation. The correct setting (Normal or Invert) depends on
whether the signal being input to the instrument has a high or low
side mix.

* Advanced - Allows you to access the menu to set the following
parameter.

— Symbol EVM Compensation - Accesses keys that will allow
de-selection of the default Frequency Compensation and Phase
Compensation functions. To obtain raw un-compensated data, you
must de-select thes functions.

— Active Set Th - When Active Code Chan is set to Auto, this key
allows you to toggle the active channel identification function
between Auto and Man. When set to Auto, the active channels are
determined automatically by the internal algorithm. When set to
Man, the active channel identification for each code channel is
determined by a user definable threshold ranging from —100.00
dB to 0.00 dB.

— Chip Rate - Allows you to change the chip rate. The range is
1.10592 to 1.35168 MHz.

— ADC Range - Allows you to access the following selection menu to
define one of the ADC ranging functions:

[ Auto - Select this to automatically set the ADC range. For most
FFT measurements, the auto feature should not be selected.
An exception is when measuring a “bursty” signal, in which
case Auto can maximize the time domain dynamic range, when
FFT results are less important to you than time domain
results.

(d Auto Peak - Select this to set the ADC range automatically to
the peak signal level. Auto Peak is a compromise that works
well for both CW and burst signals.

(1 Auto Peak Lock - Select this to hold the ADC range
automatically at the peak signal level. Auto Peak Lock is more
stable than Auto Peak for CW signals, but should not be used
for “bursty” signals.

d Manual - Allows you to access the selection menu of values, -6
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to +24 dB for E4406A or None to +18 dB for PSA, to set the
ADC range level. Also note that manual ranging is best for CW
signals.
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Table 3-3 table shows the factory default settings for code domain
power measurements.

Table 3-3 Code Domain Power Measurement Defaults
Measurement Parameter Factory Default Condition
View/Trace Power Graph & Metrics
Display:
Code Order Hadamard
Consolidated Marker On

Meas Setup:
Meas Type Rel (relative)
Walsh Code Length 16
Walsh Code Number 0
1/Q Branch I
Meas Interval 1.0 slots
Meas Offset 0.0 slots
I Long Code Mask 0000000000
Q Long Code Mask 0000000000
Active Code Chan Auto
Predefined Active Chan (not available unless Active Code

Chan is set to Auto)

Capture Intvl 5 slots
Trig Source Free Run (Immediate)
Spectrum Normal

Meas Control:

Measure Single
Advanced
Active Set Th Auto; ---- dB
Chip Rate 1.228800 MHz
ADC Range:
Manual —6 dB (for E4406A), None (for PSA)
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View/Trace Key Menu
Key Path: Code Domain, View/Trace
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NOTE Each of the following views contains multiple windows that can be
selected by the Next Window key and made full size using the Zoom key.

* Power Graph & Metrics - Provides a combination view of the code
domain power graph and the summary data as shown in Figure 3-5.

Figure 3-5 Code Domain Measurement - Power Graph and Metrics View
#- Agilent 16:15:38 Jan 5, 1987 1xEV-DO

|

HS Ch Freg 1.93500 GHz Completed

Code Domain Subtype 8/1 _-

Code Domain Power

Halsh Code

Active Ch: 5] dBe

al_ Power: 0.01 dBm

B
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* CDP Graph & CDE Graph- Provides a 2-pane view of the Code Domain
Power and Code Domain Error graphs, and the summary data in the
text window as shown in Figure 3-6.

Figure 3-6 Code Domain Measurement - CDP Graph and CDE Graph View
¢ Agilent 14:59:50 Mar 17, 2005  1xEV-DO

HS Ch Freq 1.00000 GHz
Code Domain Subtypez

Completed

Code Domain Powe]
COP 6.

Code Domain Error
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* 1/Q Error (Quad view) - Provides a 4-pane view of the Magnitude Error,
Phase Error, and EVM vs. Symbol graphs, and the summary data in
the text window as shown in Figure 3-6.
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Figure 3-7 Code Domain Measurement - I/Q Error (Quad View)
#- Agilent 15:42:00 May 16, 2065 1xEV-DO

HS Ch Freq 1.93508 GHz Completed
Code Domain Subtype 6/1

Mag Error i Phase Error

Chapter 3 169



Key Reference
1xEV-DO Measurement Keys

* Code Domain (Quad View) - Provides a combination view of the code
domain power, symbol power, and I/Q symbol power polar vector
graphs in the graph window, and the summary data for the code
number, rms and peak EVM, magnitude error, phase error, absolute
total power, and channel power in the text window as shown in
Figure 3-5.
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Figure 3-8 Code Domain Measurement - Code Domain (Quad View)

- Agilent 15:52:04 May 16, 2885 1xEVY-DO

HS Ch Freq 1.93500 GHz
Code Domain Subtype 08/1

Completed

@ Symb Power:W4(2)

otal Po

I ERE
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* Demod Bits - Provides a combination view of the code domain power
and symbol power graphs, and the I/Q demodulated bit stream data
with the corresponding slot or measure offset number in the power
control groups, in the text window as shown in Figure 3-9.

Figure 3-9 Code Domain Measurement - Demod Bits View

Agilent 16:32:65 May 16, 2805  1xEV-DO

MS Ch Freq 1.93508 GHz Completed
Code Domain Subtype 6/1

Symb Power:H4(2)

Display Key Menu
Key Path: Code Domain, Display

NOTE In symbol power measurements in the code domain, phase trajectories
between constellation points are not significant to the measurement.
Therefore, by default, the points per chip is always set to 1 and the chip
dots is set to On.

NOTE When the Power graph window is active in the Power Graph & Metrics,
CDP Graph & CDE Graph, or Demod Bits view, the Display key accesses the
menu to allow the following settings:

* Code Order - Allows you to access the menu to set the Walsh code
order to one of the following parameters.

— Hadamard - Sets the Walsh code order function to the Hadamard
format. The next figure shows code domain power graphs for
Walsh Code 4 and OVSF Code 4 to illustrate their relationship.
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This is the default setting.

Hadamard Bit Reverse
Ch W4 Ch C4
0 0000 0 0000
1 2 0011
2 0011 1 0101
3 0110 3 0110
0123 0213

— Bit Reverse - Sets the Walsh code order to the bit reversed format.

¢ Consolidated Marker - Allows you to toggle the consolidated marker
function between On and Off. When set to On, the corresponding
Walsh code channel power will be marked in the different color upon
placing the marker at the consolidated Walsh code channel power.
The default setting is On. The Consolidated Marker key is disabled
when Code Order is set to Bit Reverse.

When the Symbol Power window is active in the CDP Graph & CDE
Graph or Demod Bits, the Display key accesses the menu to allow the
following settings:

* Composite Chip Power - Allows you to toggle the composite chip power
display function between On and Off. The default setting is On.

When the Demod Bits window is active in the Demod Bits view (use the
Next Window key to select the window), the Display key accesses a menu
to allow you to display the bit stream measurement results:

* Prev Page - Returns one page back to the previous page of the
measurement results.

* Next Page - Moves one page forward to the following page of the
measurement results.

* Scroll Up - Moves one line upward on the current page of the
measurement results by each pressing.

* Scroll Down - Moves one line downward on the current page of the
measurement results by each pressing.

* First Page - Moves from the current page to the first page of the
measurement results.

* Last Page - Moves from the current page to the last page of the
measurement results.

When the Code Domain Power window is active in the Power Graph &
Metrics, CDP Graph & CDE Graph, or Demod Bits views, the following
settings are available:

* |/Q Combined Power Bar - Allows you to toggle the I/Q Combined
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Power Bar display function between On and Off. The default setting
is On.

* AMPLITUDE Y Scale
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— Scale/Div - Allows you to set the vertical scale by changing the
value per division. The range is 0.10 to 20.0 dB per division. The
default setting is 10.00 dB.

— Ref Value - Allows you to set the reference value ranging from
—250.00 to 250.00 dB. The default setting is 0.00 dB.

NOTE The following additional keys become active when the Symbol Power
window is active:

* SPAN X Scale

— Scale/Div - Allows you to set the horizontal scale by changing a
symbol value per division. The range is 0.10 to 5000.00 symbols
per division with 0.01 resolution. The default setting is 11.90
symbols. However, since the Scale Coupling default is On, this
value is automatically determined by the measurement result.
When you set a value manually, Scale Coupling automatically
changes to Off.

— Ref Value - Allows you to set the symbol reference value ranging
from 0.00 to 50000.00 symbols. The default setting is 0.000
symbol. However, since the Scale Coupling default is On, this
value is automatically determined by the measurement results.
When you set a value manually, Scale Coupling automatically
changes to Off.

— Ref Position - Allows you to set the reference position to either
Left, Ctr (center) or Right. The default setting is Left.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

* AMPLITUDE Y Scale

— Scale/Div - Allows you to set the vertical scale by changing the
value per division. The range is 0.10 to 20.00 dB. The default
setting is 10.00 dB. However, since the Scale Coupling default is
On, this value is automatically determined by the measurement
result. When you set a value manually, Scale Coupling
automatically changes to Off.

— Ref Value - Allows you to set the reference value ranging from
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—250.00 to 250.00 dB. The default setting is 0.00 dB. However,
since the Scale Coupling default is On, this value is automatically
determined by the measurement results. When you set a value
manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either Top,
Ctr (center) or Bot (bottom). The default setting is Ctr.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

The following additional keys become active for CDP Graph & CDE Graph
view when either window is active:

e SPAN X Scale

— Scale/Div - Allows you to set the horizontal scale by changing a
symbol value per division. The range is 0.10 to 5000.00 symbols
per division with 0.01 symbol resolution. The default setting is
1.900 symbols. However, since the Scale Coupling default is On,
this value is automatically determined by the measurement
result. When you set a value manually, Scale Coupling
automatically changes to Off.

— Ref Value - Allows you to set the symbol reference value ranging
from 0.00 to 50000.0 symbols. The default setting is 0.00 symbol.
However, since the Scale Coupling default is On, this value is
automatically determined by the measurement results. When you
set a value manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either
Left, Ctr (center) or Right. The default setting is Left.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

The following additional keys become active for CDP Graph & CDE Graph
view when the Code Domain Error window is active:

* AMPLITUDE Y Scale

— Scale/Div - Allows you to set the vertical scale by changing the
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value per division. The range is 0.0100 to 3600.0 degrees. The
default setting is 5.00 degrees. However, since the Scale Coupling
default is On, this value is automatically determined by the
measurement result. When you set a value manually, Scale
Coupling automatically changes to Off.
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— Ref Value - Allows you to set the reference value ranging from
—36000.0 to 36000.0 degrees. The default setting is 0.00 degrees.
However, since the Scale Coupling default is On, this value is
automatically determined by the measurement results. When you
set a value manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either Top,
Ctr (center) or Bot (bottom). The default setting is Ctr.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, this function automatically determines the scale
per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
manually, Scale Coupling automatically changes to Off.

Using the Print Function

When View/Trace is set to Demod Bits, the Print Setup front panel key
provides a selection key to configure the print function:

Print Demod - Allows you to toggle the print function between Screen
and Report. The default setting is Screen to dump a screen image. To
create a text file of the demodulated data bits, press Print Setup,
HCOPYy Dest, select = Print To Key, and toggle the Print Demod key to
Report. A text file named “demodbit . txt” will be written to the
destination drive selected.

Marker Key Menu

Key Path: Code Domain, Marker

Select - Allows you to activate up to four markers with the
corresponding numbers, respectively. The selected number is
underlined and its function is defined by pressing the Function key.
The default setting is 1.

Normal - Allows you to activate the selected marker to read the power
level and symbol code with the code layer. The marker position is
controlled either by manual adjustment of the RPG knob or by direct
entry of the Walsh code number via the front panel keypad.

Delta - Allows you to read the differences in the power levels and
symbols codes between the selected marker and the next.

Function - Allows you to set the selected marker function to Band
Power, Noise, or Off. The default setting is Off. The Band Power and
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Noise functions are not available for this measurement.

* Trace - Allows you to place the selected marker on the Code Domain
Power, Code Domain Error, Symbol Power, Chip Power, EVM, Phase
Error, or Mag Error trace. The default setting is Code Domain Power.

e Off - Allows you to turn off the selected marker.

* Shape - Allows you to access the menu to set the selected marker
shape to Diamond, Line, Square, or Cross. The default setting is
Diamond.

¢ Marker All Off - Allows you to turn off all of the markers.

* Mkr—>Despread - While a maker is set on any active spread channel of
the code domain power graph in the Power Graph and Metrics, Code
Domain (Quad View), or Demod Bits view, this key allows you to
observe the Symbol Power and the I/Q Symbol Polar Vector
graphs with the Walsh spread code number for that active channel in
other windows. The I/Q symbol polar vector graph is displayed for
the symbol power specified by the measurement interval and
measurement offset.

The front panel Search key performs a peak search when pressed. A
marker will automatically be activated at the highest peak.

Troubleshooting Hints

Uncorrelated interference may cause CW interference like local
oscillator feedthrough or spurs. Another uncorrelated noise may be due
to I/Q modulation impairments. Correlated impairments can be due to
the phase noise on the local oscillator in the upconverter or I/Q
modulator of the UUT. These will be analyzed by the code domain
measurements along with the QPSK EVM measurements and others.

A poor phase error indicates a problem at the I/Q baseband generator,
filters, and/or modulator in the transmitter circuitry of the UUT. The
output amplifier in the transmitter can also create distortion that
causes unacceptably high phase error. In a real system, a poor phase
error will reduce the ability of a receiver to correctly demodulate the
received signal, especially in marginal signal conditions.
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Intermodulation Keys (Radio Device = BTS only)
Select key path: MEASURE, Intermod to access these menus.

Meas Setup Key Menu
Key Path: Intermod, Meas Setup

* Avg Number - Allows you to change the number of N averages to be
made.

* Avg Mode - Allows you to toggle the averaging mode between Exp
(exponential) and Repeat. This selection only effects on the averaging
result after the number of N averages is reached. The N is set using
the Avg Number key.

— Normal averaging: Normal (linear) averaging is always used
until the specified number of N averages is reached. When the
Measure key under Meas Control is set to Single, data acquisition is
stopped when the number of N averages is reached, thus Avg
Mode has no effect in the single measurement mode.

— Exponential averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. Exponential averaging is
used with a weighting factor of N (the displayed count of averages
stops at N). Exponential averaging weights new data more
heavily than old data, which allows tracking of slow-changing
signals. The weighting factor N is set using the Avg Number key.

— Repeat averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. After the number of N
averages is reached, all previous result data is cleared and the
average count displayed is set back to 1. This is equivalent to
being in Measure Single and pressing the Restart key each time the
single measurement finishes.

* Meas Mode - Allows you to specify one of the following measurement
modes:

— Auto - Automatically identifies whether the intermodulation is
caused by the two-tone or transmit intermodulation signals and
that mode is labeled in the middle line of the Meas Mode key.
When appropriate signals are not identified, “-------- ” is shown
instead.

— Two-tone - Measures the two-tone intermodulation products.
— Transmit IM - Measures the transmit intermodulation products.

* Reference - Allows you to access the selection menu for the reference
channel:

— Auto - Select this to set the reference channel automatically to the
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highest level signal in two base frequency signals.

— Lower Freq - Select this to set the reference channel to the base
lower frequency signal.

— Upper Freq - Select this to set the reference channel to the base
upper frequency signal.

— Average - Select this to set the reference channel to the average
frequency signals, (base lower frequency signal + base upper
frequency signal)/2.

¢ Span - Allows you to specify the frequency span in which
intermodulation products are measured. The range is 100.000 kHz
to 100.000 MHz with 1 Hz resolution.

* Res BW - Allows you to specify the resolution bandwidth in which
intermodulation products are measured, and to toggle this function
between Auto and Man. When set to Auto, the resolution bandwidth is
automatically set according to the frequency span. The range is
100.0 Hz to 300.000 kHz with 1 Hz resolution.

* Base Freq Auto Search - Allows you to toggle the base frequency auto
search function between On and Off. When set to On, the base
frequency is automatically searched for.

* Base Freq - Allows you to specify the base frequency values with the
followings items when Base Freq Auto Search is set to Off:

— Lower Freq (f0) - Accepts a frequency value for the base lower
frequency signal (f0).

— Upper Freq (f1) - Accepts a frequency value for the base upper
frequency signal (f1).

— Delta Freq (f1-f0) - Automatically shows the difference between the
base lower and base upper frequencies.

* Advanced - Allows you to access the menu to set the following items:

— Integ BW - Allows you to specify the integration bandwidth
ranging from 100.0 kHz to 5.000 MHz.

Table 3-4 shows the factory default settings for intermodulation
measurements.

Intermodulation Measurement Defaults

Measurement Parameter Factory Default Condition
Display:

IM Prod Ref On
Meas Setup:

Avg Number 10; On
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Table 3-4 Intermodulation Measurement Defaults
Measurement Parameter Factory Default Condition
Avg Mode Repeat
Meas Mode Two-tone, Transmit IM, or ------- ;
Auto
Reference Lower Freq or Upper Freq;
Auto
Span 20.0000 MHz
Res BW 140.000 kHz; Auto
Base Freq Auto Search On
Base Freq (not available as Base Freq Auto
Search is set to On)
Advanced
Integ BW 1.23000 MHz
View/Trace Key Menu

The View/Trace key is not available for this measurement.

AMPLITUDE Y Scale Key Menu
Key Path: Intermod, AMPLITUDE Y Scale

Scale/Div - Allows you to enter a numeric value to change the vertical
display sensitivity. The range is 0.10 to 20.00 dB with 0.01 dB
resolution. The default setting is 10.00 dB. However, since the Scale
Coupling default is On, this value is automatically determined by the
measurement result. When you set a value manually, Scale Coupling
automatically changes to Off.

Ref Value - Allows you to set the absolute power reference value
ranging from —250.00 to 250.00 dBm with 0.01 dB resolution. The
default setting is 10.00 dBm. However, since the Scale Coupling
default is On, this value is automatically determined by the
measurement result. When you set a value manually, Scale Coupling
automatically changes to Off.

Ref Position - Allows you to set the reference position to either Top,
Ctr (center), or Bot (bottom). The default setting is Top.

Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or Restart softkey under the Meas Control
menu, the scale coupling function automatically determines the
scale per division and reference values based on the measurement
results. When you set a value to either Scale/Div or Ref Value
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manually, Scale Coupling automatically changes to Off.

Display Key Menu
Key Path: Intermod, Display

* IM Prod Lines - Allows you to toggle the intermodulation product lines
display function between On and Off. When set to On, two pair of
dual vertical lines with the integration bandwidth are shown on the

third-order or fifth-order intermodulation products display.

Marker Key Menu
Key Path: Intermod, Marker

* Select 1234 - Allows you to activate up to four markers with the
corresponding numbers, respectively. The selected number is
underlined and its function is defined by pressing the Function key.
The default is 1.

* Normal - Allows you to activate the selected marker to read the time
position and amplitude of the marker on the Signal envelope trace,
for example. Marker position is controlled by the RPG knob.

* Delta - Allows you to read the differences in time positions and
amplitudes between the selected marker and the next.

* Function - Allows you to define the selected marker function to be
Band Power, Noise, or Off. The default is Off. For measuring Band
Power, you need to place the Normal marker and then place the Delta
marker.

¢ Trace - Allows you to place the selected marker on the Spectrum
trace.

e Off - Allows you to turn off the selected marker.

* Shape Diamond - Allows you to access the menu to define the selected
marker shape to be Diamond, Line, Square, or Cross. The default is
Diamond.

* Marker All Off - Allows you to turn off all of the markers.

The front panel Search key performs a peak search when pressed. A
marker will automatically be activated at the highest peak.

Troubleshooting Hints

Intermodulation distortion (IM) measurements can reveal the presence
of degraded or defective parts in the transmitter section of the UUT.
The following are examples of problems which, once indicated by IM
testing, may require further attention:

¢ Faulty DC power supply control of the transmitter power amplifier.
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¢ RF power controller of the pre-power amplifier stage.

* 1/Q control of the baseband stage.
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* Reduction in the gain and output power level of the amplifier due to
a degraded gain control and/or increased distortion.

* Degradation of amplifier linearity and other performance
characteristics.

Power amplifiers are one of the final stage elements of a base or mobile
transmitter and play a critical part in meeting the important power and
spectral efficiency specifications. Measuring the spectral response of
these amplifiers to complex wideband signals is crucial to linking
amplifier linearity and other performance characteristics to the
stringent system specifications.

Modulation Accuracy (Composite Rho) - Forward
Link Keys

This section describes making BTS tests, also known as forward link
tests. When you are going to make MS tests or reverse link tests, see
“Modulation Accuracy (Composite Rho) - Reverse Link Keys” on page
197.

Select key path: MEASURE, Mod Accuracy (Composite Rho) to access
these menus.

Meas Setup Key Menu
Key Path: Code Domain, Meas Setup

The chip rate is fixed at 1.2288 MHz for SR1 in this measurement.

* Avg Number - Allows you to change the number of N averages to be
made.

* Avg Mode - Allows you to toggle the averaging mode between Exp
(exponential) and Repeat. This selection only effects on the averaging
result after the number of N averages is reached. The N is set using
the Avg Number key.

— Normal averaging: Normal (linear) averaging is always used
until the specified number of N averages is reached. When the
Measure key under Meas Control is set to Single, data acquisition is
stopped when the number of N averages is reached, thus Avg
Mode has no effect in the single measurement mode.

— Exponential averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. Exponential averaging is
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used with a weighting factor of N (the displayed count of averages
stops at N). Exponential averaging weights new data more
heavily than old data, which allows tracking of slow-changing
signals. The weighting factor N is set using the Avg Number key.
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— Repeat averaging: When Measure is set to Cont, data
acquisition will continue indefinitely. After the number of N
averages is reached, all previous result data is cleared and the
average count displayed is set back to 1. This is equivalent to
being in Measure Single and pressing the Restart key each time the
single measurement finishes.

¢ Channel Type - Allows you to access the menu to specify one of the
channel types:

— Pilot - Measurements are made on the pilot channel.

— MAC - Measurements are made on the medium access control
(MAC) channel for a full slot.

— Data - Measurements are made on the data channel for a full slot.

— Preamble - Measurements are made on the preamble chips
overlaid on the data channel.

— Overall - Measurements are made on all of the channel types for
Rho Overall-1 in the first half slot and Rho Overall-2 in the second
half slot shifted from the first slot as defined in 3GPP2 TSG-4.1.

¢ Data Ch Type - Allows you to access the menu to specify a data type,
when Channel Type is set to Data, otherwise this is disabled.

— QPSK - The data channel type is set to the quadrature phase shift
keying.

— 8PSK - The data channel type is set to the eight phase shift
keying.

— 16QAM - The data channel type is set to the sixteen quadrature
amplitude modulation.

* Preamble Len - Allows you to specify the preamble length in number
of chips from the first chip in the data channel, and to toggle the
length detection mode between Auto and Man (manual). When set to
Auto, the preamble length is automatically detected showing “----
chips” on this key. When set to Man, you can enter a value in number
of chips to specify the preamble length that is excluded from the data
calculation. The selections are 0, 64, 128, 256, 512, and 1024.

* Active Data Chan - Allows you to toggle the active channel ID
detection between Auto and Predef (predefined). When set to Auto,
the active channel ID detection is automatically made for the data
channel measurement. When set to Predef, the predefined active
channel detection is used for the data channel measurement.
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* PN Offset - Allows you to specify a multiplier for the Walsh code
length in the unit of 64 chips. The range is 0 to 511. For example, set
a value of 16 from the numeric keypad and press the Enter key. PN
Offset 16 X 64 [chips] will be displayed in the screen annotation
area. This value corresponds to the time offset between the trigger
signal and the external frame signal.
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* Spectrum - Allows you to toggle the spectrum function between
Normal and Invert. When set to Invert, it conjugates the spectrum,
which effectively inverts the quadrature component in
demodulation. The correct setting (Normal or Invert) depends on
whether the signal being input to the instrument has a high or low
side mix.

* Limits - Allows you to access the menu to set the following limits:

— RMS EVM (Composite) - Allows you to set the limit for composite
RMS EVM measurement result. The range is 0.00 to 50.00%.

— Peak EVM (Composite) - Allows you to set the limit for composite
peak EVM measurement result. The range is 0.00 to 100.00%.

— Rho (Composite) - Allows you to set the limit for composite rho
measurement result. The range is 0.00000 to 1.00000.

— Freq Error - Allows you to set the limit for peak code domain error
measurement result. The range is 0.00 to 1.00 ppm.

— Timing - Allows you to set the limit for timing error from the pilot
channel used in the Power Timing & Phase view. The range is 0.0 to
500.0 ns.

— Phase - Allows you to set the limit for phase error from the pilot
channel used in the Power Timing & Phase view. The range is 0.00
to 3.00 rad.

— Pilot Offset - Allows you to set the limit for pilot offset time used to
offset from the trigger timing. The range is 0.0 to 100.0 us.

— Max MAC Inactive Pwr - Allows you to set the limit for maximum
inactive channel power in the MAC channel. The range is —100.00
to 0.00 dB.

— Max Data Active Pwr - Allows you to set the limit for maximum
active channel power in the Data channel. The range is —100.00 to
0.00 dB.

— Min Data Active Pwr - Allows you to set the limit for minimum
active channel power in the Data channel. The range is —100.00 to
(Max Data Active Pwr) dB.

* Advanced - Allows you to access the menu to change the following
parameters:

— Rho Result 1/Q Offset - Allows you to toggle the 1/Q origin offset
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function between Std (standard) and Exclude. When set to Std, the
measurement results for EVM and Rho take into account the I/Q
origin offset. When set to Exclude, the measurement results for
EVM and Rho do not take into account the I/Q origin offset, and
the message “Rho excludes I/Q Offset”is displayed in the
lower right-side graph display area.

Rho Overall Preamble Incl - Allows you to toggle the preamble chips
inclusion for the rho and rho overall measurements and
calculations, between On and Off. When set to On, the rho and its
overall-1 and overall-2 results will include the preamble chips.
When set to Off, the preamble chips are excluded from the rho
overall result calculations.

Chip Rate - Allows you to change the chip rate ranging from
1.10592 to 1.35168 MHz.

Multi Channel Estimator - Allows you to toggle the multi channel
estimator function between On and Off. When set to On, the Power
Timing & Phase view will be available, and the measurement
accuracy will be improved, but measurement speed will be
reduced.

ADC Range - Allows you to access the following selection menu to
define one of the ADC ranging functions:

1 Auto - Select this to automatically set the ADC range. For most
FFT measurements, the auto feature should not be selected.
An exception is when measuring a “bursty” signal, in which
case Auto can maximize the time domain dynamic range, when
FFT results are less important to you than time domain
results.

(1 Auto Peak - Select this to set the ADC range automatically to
the peak signal level. Auto Peak is a compromise that works
well for both CW and burst signals.

(1 Auto Peak Lock - Select this to hold the ADC range
automatically at the peak signal level. Auto Peak Lock is more
stable than Auto Peak for CW signals, but should not be used
for “bursty” signals.

[ Manual - Allows you to access the selection menu of values,
—6 dB through +24 dB for E4406A or None through +18 dB for
PSA, to set the ADC range level. Also note that manual
ranging is best for CW signals.

Active Set Th - Allows you to toggle the active channel
identification function between Auto and Man. When set to Auto,
the active channels are determined automatically by the internal
algorithm. When set to Man, the active channel identification for
each code channel is determined by a user definable threshold
ranging from —100.00 dB to 0.00 dB.
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Table 3-5 shows the factory default settings for modulation accuracy

(composite rho) measurements.

Modulation Accuracy (Composite Rho) Measurement Defaults

Measurement Parameter

Factory Default Condition

View/Trace
Display:
Chip Offset
Chip Interval
Chip Descrambling
Pilot Channel Period
MAC Channel Period
Data Channel Period
I/Q Polar Vec/Constln
+45 deg Rot
Full Vector (Background)
I/Q Graph Phase Ref
Meas Setup:
Avg Number
Avg Mode
Channel Type
Data Ch Type
Preamble Len
Active Data Chan
PN Offset
Sync Start Slot
Spectrum
Limits:
RMS EVM (Composite)
Peak EVM (Composite)
Rho (Composite)
Freq Error

Timing

I/Q Measured Polar Graph

0 chips

2048 chips

Off

On (grayed out)

Off (grayed out)

Off (grayed out)

Vec & Constln

Off

Off

Overalll (grayed out)

10; On

Repeat

Pilot

QPSK

---- chips, Auto
Auto

0 x 64 [chips]
Off

Normal

50.0 pent
100.0 pent
0.91200
0.05 ppm
50.0 ns
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@
§ Table 3-5 Modulation Accuracy (Composite Rho) Measurement Defaults
;3 Measurement Parameter Factory Default Condition
< Phase 0.05 rad
Pilot Offset 10 us
Max MAC Inactive Pwr —27.00 dB
Max Data Active Pwr -14.56 dB
Min Data Active Pwr -15.55 dB
Trig Source Free Run (Immediate)
Advanced
Rho Result I/Q Offset Std
Rho Overall Preamble Incl On
Chip Rate 1.228800 MHz
Multi Channel Estimator Off
ADC Range:
Manual —6 dB (for E4406A), None (for PSA)
Active Set Th ---- dB; Auto
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View/Trace Key Menu
Key Path: Mod Accuracy (Composite Rho), View Trace

aoualalay Aoy

* 1/Q Measured Polar Graph - Provides a combination view of an I/Q
measured polar graph and the summary data as shown in Figure
3-10.

Figure 3-10 Modulation Accuracy Measurement - I/Q Polar Graph View
- Agilent 13:65:15 May 18, 2005  1xEV-DO

BTS Ch Freq 1.93500 GHz

Mod Accuracy subtype 2 GGG T3
Avg Number 10

Meas Ch: Data 1/0 Measured Polar Vector

Rho:
EUM: 4.5
18.7

Freq Error:

55.H6 Hz

I/0 Origin OFf
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Figure 3-11
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* Result Metrics - One display window shows the measured channel
name, rho, EVM, and other errors, as well as active channels. Figure
3-11 shows an example of the result metrics view.

Modulation Accuracy Measurement - Result Metrics View

= Agilent 13:13:05 May 18, 2005  1xEV-DO

BTS Ch Freq 1.93500 GHz
Mod Accuracy Subtype 2

Result Metrics
Data

Filot:  ———

105

*Meas Setup: View/Trace = Result Metrics
Others = Factory default settings

*Input signal: -10.00 dBm, Pilot channel, 1xEV-DO

* 1/Q Error (Quad View) - Four display windows show Mag Error, Phase
Error, EVM graphs, and the summary data for the following:

composite rho

rms and peak EVM
phase error
frequency error
active channel types

These display windows are shown in Figure 3-12.
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Figure 3-12 Modulation Accuracy Measurement - I/Q Error Quad View
% Agilent 13:31:01 May 18, 2005  1wEV-DO

BTS Ch Freq 1.93500 GHz
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Mod Accuracy Subtype 2

*Meas Setup: View/Trace = 1/Q Error (Quad View)
Others = Factory default settings

*Input signal: —10.00 dBm, Pilot channel, 1xEV-DO

Any one of these windows can be selected by the Next Window key
and made full size using the Zoom key.

Chapter 3 189



Key Reference
1xEV-DO Measurement Keys

¢ 1/Q Measured (Quad View) - Provides a combination view of an I/Q
power vs. chip, I/Q vector absolute power vs. chip, I/Q polar graphs
in the graph windows, and the mean power result the summary
window as shown in Figure 3-13.
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Figure 3-13 Modulation Accuracy Measurement - I/Q Measured Quad View
3 Agilent 11:24:22  Jun 9, 2885 1%EV-DO

BTS Ch Freq 1.935806 GHz
Mod Accuracy Subtype 8/1

4 ip 28518 kchip

[/0 Measured Polar Vector

X

*Meas Setup: View/Trace = I/Q Measured (Quad View),
Channel Type = MAC,
Others = Factory default settings

*Input signal: -10.00 dBm, Pilot & MAC, 1xEV-DO

Any one of these windows can be selected by the Next Window key
and made full size using the Zoom key.
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* Power Timing & Phase - Provides a measurement result for the active
channels with power levels, timing and phase errors in tabular form.
Timing and phase are referenced to the Pilot channel as shown in
Figure 3-14. To activate this view, press Meas Setup, More, Advanced,
and toggle Multi Channel Estimator to On.

Figure 3-14 Modulation Accuracy Measurement - Power Timing & Phase
View

5 Agilent 13:38:00 May 18, 2805  1xEV-DO

BTS Ch Freq 1.93500 GHz

Mod Accuracy subtype 2 NN [T

*Meas Setup: Advanced/Multi Channel Estimator = On,
Channel Type = Data,
View/Trace = Power Timing & Phase,
Others = Factory default settings

*Input signal: —10.00 dBm, Full slot, 1XEV-DO
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Display Key Menu

Key Path: Mod Accuracy (Composite Rho), View Trace

Chip Offset - Allows you to specify the number of chips offset from the
first chip in the captured slot to the displayed first chip. The range is
dependent on the Chip Interval setting. This offset does not affect the
I/Q Error (Quad View) display.

Chip Interval - Allows you to specify the number of I/Q chips displayed
for the captured I/Q waveforms. This offset does not affect the I/Q
Error (Quad View) display.

Chip Descrambling - Allows you to toggle the chip display function
between On and Off. When set to On, the composite descrambled
chips are shown in the polar view. When set to Off, the composite
scrambled chips are shown in the polar view.

Pilot Channel Period - Allows you to toggle the pilot channel display
function between On and Off. When set to On, the polar vectors and
constellations take into account the pilot channel in time domain.
When set to Off, the polar vectors and constellations do not include
the pilot channel in time domain. This is grayed out when Chip
Descrambling is set to Off.

MAC Channel Period - Allows you to toggle the medium access control
(MAC) channel display function between On and Off. When set to On,
the polar vectors and constellations take into account the MAC
channel in time domain. When set to Off, the polar vectors and
constellations do not include the MAC channel in time domain. This
is grayed out when Chip Descrambling is set to Off.

Data Channel Period - Allows you to toggle the data channel display
function between On and Off. When set to On, the polar vectors and
constellations take into account the data channel in time domain.
When set to Off, the polar vectors and constellations do not include
the data channel in time domain. This is grayed out when Chip
Descrambling is set to Off.

I/Q Polar Vec/Constin - Allows you to select one display with Vec &
Constin (vector and constellation), Vec (vector), or Constin
(constellation). This key does not affect the I/Q Error (Quad View)
display.

+45 deg Rot - Allows you to toggle the display rotation function
between On and Off. When this is set to On, the I/Q polar vector or
constellation graph is rotated by +45 degrees to see a rectangular
display. The default setting is Off. This key does not affect the I/Q
Error (Quad View) display.

Full Vector (Background) - Allows you to toggle the full vector display
function between On and Off. When set to On, the full vector traces in
gray color are displayed in the background of the polar vector solid
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traces in yellow. The default setting is Off. When View/Trace is set to
I/Q Measured Polar Constln, this key is grayed out. This key does not
affect the I/Q Error (Quad View) display.
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* 1/Q Graph Phase Ref - Allows you to toggle the phase reference of the
polar graph between Overall 1 and Overall 2. When set to Overall 1, the
rho measurement will be made between the 0 chips to 512 chips of
the first half slot. When set to Overall 2, the measurement will be
done from 513 chips through 1023 chips. Select either of these
references to make a stable measurement. This is grayed out when
Chip Descrambling is set to Off.

The following additional keys become active for I/Q Error (Quad View) or
I/Q Measured (Quad View) view when either the EVM, Phase Error, Mag
Error, I/Q Waveform, or Chip Power window is active:

* SPAN X Scale

— Scale/Div - Allows you to set the horizontal scale by changing a
chip value per division. The range is 0.00 to 500000.00 chips per
division with 0.01 chip resolution. The default setting is 204.7
chips per division. However, since the Scale Coupling default On,
this value is automatically determined by the measurement
result. When you set a value manually, Scale Coupling
automatically changes to Off.

— Ref Value - Allows you to set the chip reference value ranging from
0.00 to 5000000.0 chips. The default setting is 0.00 chip. However,
since the Scale Coupling default is On, this value is automatically
determined by the measurement results. When you set a value
manually, Scale Coupling automatically changes to Off.

— Ref Position - Allows you to set the reference position to either
Left, Ctr (center) or Right. The default setting is Left.

— Scale Coupling - Allows you to toggle the scale coupling function
between On and Off. The default setting is On. Upon pressing the
Restart front panel key or the Restart softkey under the Meas
Control menu, the s