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tests, however, require additional instruments, for instance for generating interfering signals. Some tests of
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The following abbreviations are used in this Application Note for Rohde &
Schwarz test equipment:

e The Universal Radio Communication Tester R&S®CMU200 is referred
to as the CMU.

e The Vector Signal Generator R&S®SMU200A is referred to as the SMU.
e The Vector Signal Generator R&S®SMJ100A is referred to as the SMJ.
e The Vector Signal Generator R&S®SMIQ is referred to as the SMIQ.

e The Signal Generator R&S®SML is referred to as the SML.

e The Signal Generator R&S®SMR is referred to as the SMR.

e The Signal Generator R&S®FSL is referred to as the FSL.

e The Spectrum Analyzer R&S®FSP is referred to as the FSP.

e The Spectrum Analyzer R&S®FSU is referred to as the FSU.

e The Signal Analyzer R&S®FSQ is referred to as the FSQ.

The R&S logo, Rohde & Schwarz, and R&S are registered trademarks of
Rohde & Schwarz GmbH & Co. KG and its subsidiaries.

CDMA2000° is a registered trademark of the Telecommunications Industry
Association (TIA -USA).

2 Rohde & Schwarz



1 Overview

1MA86_1E

Additional Tests on CDMA2000 Mobile Stations

Most of the tests specified in the standard TIA-98 that a CDMA2000°
mobile station (MS) has to fulfill can be performed by the Universal Radio
Communication Tester CMU200 without further assistance. Other tests,
however, require additional instruments, for instance for generating
interfering signals. Some tests of the standard TIA-98 need features that a
tester optimized for production cannot offer, for example high dynamic
spectrum analysis up to 12.75 GHz.

This Application Note shows how to perform these tests easily with the
remote-control software CMUgo, using the CMU200 in combination with
SMU, SMJ, SMIQ, or SML signal generators, and FSQ, FSU, FSP, or FSL
spectrum analyzers.

New test items and sequences have therefore been included in the CMUgo
software to remote-control the CMU200 as well as the signal generators
and spectrum analyzers. These predefined settings are an integral part of
CMUgo from version 1.70

This expands the list of the CDMA2000®° MS measurements already
implemented in the CMU200 firmware by the following tests (the leading
number is the corresponding section number of the test in the standard
TIA-98):

Receiver tests under static conditions:

3.5.2 Single-Tone Desensitization

3.5.3 Intermodulation Spurious Response Attenuation
3.5.4 Adjacent Channel Selectivity

3.5.5 Receiver Blocking Characteristics

3.6.1  Conducted RX Spurious Emissions

Receiver tests in multipath fading channel:

3.4.2 Demodulation of Forward Fundamental Channel in Multipath
Fading Channel

3.4.7 Demodulation of Forward Traffic Channel in Multipath Fading
Channel with Closed Loop Power Control (FPC_Mode = '000")

3.4.8 Demodulation of Forward Traffic Channel in Multipath Fading
Channel with Closed Loop Power Control (FPC_Mode ='010")

3.4.9 Demodulation of Forward Traffic Channel in Multipath Fading
Channel with Outer Loop Power Control and Closed Loop Power
Control (FPC_Mode ='000', '001', and '010")

Transmitter tests:
451 Conducted TX Spurious Emissions
4.5.3 Occupied Bandwidth
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For each of the tests mentioned above, this Application Note gives you a
short overview of the test itself, a recommended hardware setup,
predefined test sequences, and step-by-step instructions on how to perform
this test using the CMUgo software.

Measurement results obtained with these predefined sequences complete
the presentation of each test.

1MA86_1E 4 Rohde & Schwarz
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2 CMUgo: Operating Principles

1MA86_1E

CMUgo is a software tool for running remote-control tests using the
CMU200 and additional instruments.

CMUgo provides a large number of essential test items of a measurement,
such as CDMA 2000 Single-Tone Desensitization, CDMA 2000 Adjacent
Channel Selection, CDMA 2000 Blocking Test, and so on. To set up a
complete test, you need - in addition — some more general test items:
Basic Initializing, Call Setup, Call Release, and Test End (to display a
summary result).

Use these test items as building blocks to create your own test sequences.

For the seven tests mentioned above, there are predefined test sequences
included in CMUgo from version 1.70. They are examples referring to band
class 1 (BC 1), but can be easily switched to other band classes as well.

With this support, your operating procedure will always be as follows:
» Load a predefined test sequence.

» Adapt the parameters to your application and enter the path losses of
your test setup (see section below).

» Save your test sequence for later use.
» Run the test.

All predefined sequences include in their name the section number of the
test in the standard TIA-98. For example, for the Single-Tone
Desensitization test described in section 3.5.2 in TIA-98 load sequence
CDMA2000_3.5.2.seq.

It is presumed that you are already familiar with the CMU200 and CMUgo.

Otherwise first read the manual in the file CMUgo.pdf, which is extracted
during installation to a folder of your choice. It describes the menus, the
entries and the controls, and provides examples. We encourage you to
learn as you go.

» Familiarize yourself with the CMUgo software.

Note: Read 3.5.2: Single-Tone Desensitization at first, since details on the
complete measurement are given there, which are not repeated in
the description of the other tests.
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System Requirements

To ensure proper operation of CMUgo, your computer should fulfill the
following minimum requirements:

Platform: Windows 98 / ME / 2000 / XP
Processor: Pentium 300

RAM: 64 Mbytes

Display: SVGA 800x600 pixels

(For more convenient use of CMUgo, particularly the presentation of
measurement reports, the video graphics card must have a higher
resolution.)

Hard-disk storage: 50 Mbytes
Peripherals: Mouse
National Instruments GPIB bus card

To make full use of CMUgo’s capabilities, the CMU200 firmware version
must be 3.80 or later.

Installation of CMUgo

Application Note 1MA86 consists of two parts:
e The CMUgo software (file CMUgo.zip)

e  This document (1MA86_xE.pdf)

Download it from http://www.rohde-schwarz.com/appnote/1MA86

To get the installation files:
Unzip CMUgo.zip. One of the extracted files is setup.exe.
» Run setup.exe.

» Follow the instructions of the installer dialog.

Configuring the GPIB settings

CMUgo is used here as a tool to remote-control the CMU200 and other
instruments via the GPIB bus. All devices should be set to different IEEE
addresses, and have to be connected via the GPIB bus to your controller
where CMUgo is running.

(To keep the setup figures simple, GPIB interfacing has been omitted in
those figures on the following pages.)

» Run CMUgo.
»  Click Configuration

The port for remote control of the CMU200 can be configured at Remote
Port. In addition, CMUgo can control up to ten additional Auxiliary GPIB
Ports:
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# CMUgo -
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Softkey.,

Iniantiv e Softiey

TAC Dependant Attanuation
Specleattenuation Table

Eeraulbfttenuation Table

Direckories, ...

Canfigure Tests

Remate Port

Pupdliary RS232 Port
w Audliary GPIE Port 13 SMU
v Auziliary GPIE Pork 2 SMx
v Auxiliary GPIB Part 3 SMR,
v Auziiary GPIB Port 4; FSx
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Auiliary GRIE Part &
“Bugiiary GPIE Port 7
Auliary GPIE Port
Auxliary GPIE Port 9
Biteliary GPIE Pork 10

“Send Local Lockaut to GPIE Devices.

Passward Setting
Barcode Reader Setking

Fig. 1_3: GPIB configuration for up to ten additional instruments

» Double-click one of the auxiliary GPIB ports to make a device known to
CMuUgo.

The configuration window for this port opens (see Fig. 1_4 on page 8).

»  Enter a device name you wish to use.

Always use the same device names and spellings that you use later in
the test items. We recommend 'FSx’ for any analyzer (FSQ, FSU, FSP
or FSL), 'SMx"' for any CW generator (SMU, SMJ, SMIQ, SMR or
SML), 'SMR' for SMR, and 'SMU' for SMU exclusively.

»  Enter the GPIB address.
» Enable port (do not omit this step!).

» Repeat this procedure for the other devices.
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Auxiliary GPIB Pork 1 1 =l

—Device Marme

x

- PrimaryAddress Secondary Sddress
i

EDS Character

~EOT Mode

~ Timeout

0k

L)
dOmi

i

Eancel

Enable Port W

Fig. 1_4: Configuration of Auxiliary GPIB Port, Enable Port checkbox.

Measuring the path losses

For each test you will find a recommended hardware setup in this
Application Note. Even if you work with the same components, your setup
will have its own characteristic that depends, for example, on the lengths
and types of your cables.

Before running any test, measure the actual path losses of your hardware
setup. Use the same frequencies that are used later in the test. Enter the
measured values as Input or Output Attenuation when you edit a test
sequence. The losses will thus automatically be compensated by the
software.

We recommend the Rohde & Schwarz application program FreRes as a
helpful tool for measuring frequency response. FreRes is part of Application
Note 1MAQ9, which you can download free of charge at

http://www.rohde-schwarz.com/appnote/1IMAQ9

Note: For measurements below 10 MHz, set the analyzer to input
DC.
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Receiver tests can be divided into two groups: the first group uses a static
forward channel. The second group simulates a multipath fading channel
that varies over time. Because the receiver tests under static conditions are
less complex, they are described at first.

Receiver Tests under Static Conditions

3.5.2: Single-Tone Desensitization

The single-tone desensitization is a measure of a receiver's ability to
receive a CDMA signal at its assigned frequency in the presence of a single
tone spaced at given frequency offsets from the center frequency of the
assigned CDMA channel.

A receiver's single-tone desensitization performance is measured by the
frame error rate (FER).

The purpose of test 3.5.2 is to verify that the FER of the mobile station does
not exceed 1 % with 95 % confidence level under these conditions.

This test shall be performed for each band class (BC) the mobile station
supports, except band class 6.

Recommended test setup:

Fig. 3.5.2_1 (on page 9) shows the test setup for single-tone desensitization
tests.

The RF ports of CMU200 Radio Communication Tester and the mobile
station under test are connected by means of a 6 dB resistive combiner.
During the test, a call is set up to the mobile station (MS) and a connection
is established by CMU using this path. In addition, a signal generator is
coupled in to provide the single-tone interferer. The resistive combiner
ensures a flat frequency response. The 10 dB attenuator in the generator
path decouples the instrument and reduces the CDMA signals at the
generator input to a harmless level.

Both CMU and signal generator are remote-controlled by CMUgo to run the
test automatically.

Instruments and accessories:
¢ CMU200, SMU or SMJ or SMIQ or SML

e Resistive combiner, frequency response depending on the band class
(recommended: Weinschel 1515-1, DC to 12.75 GHz)
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Reslsihe
combinar

T

CMU200

Radio Communication Tester [] e Mobile station
it 10dB8

Signal generator

Fig. 3.5.2_1: Test setup for single tone desensitization test

Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

e  Measure the path loss between the MS and the signal generator

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 3.5.2_1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000 3.5.2.seq.

The Configure Test window looks like Fig. 3.5.2_2 (on page 11): The left-
hand column contains all available test items, and the right column shows
which test items have been selected to build the sequence for test 3.5.2.

In general every CMUgo test sequence starts with a Basic Initializing of the
CMU. It always ends with the item Test End, which provides a summary
result. Each CDMA2000® MS test needs a call connection, which is
established by the test item CDMA 2000 Call Setup and released by item
CDMA 2000 Call Release.

The essential items for test 3.5.2 are therefore the test items between Call
Setup and Call Release. With sequence CDMA2000 3.5.2.seq, four tests
for spreading rate 1 (SR1) are provided as listed in the standard TIA-98.

In addition, CMUgo contains bitmaps to show the hardware setup. The item
Show Hint in the sequence above displays them as wallpaper until the
measurement result is completely available. You can remove this item if
you don't need it.
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Avlable | ltem Selecled 1 Desciphon
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COMA 2000 1-Tore Dege Show Hint |
COMA 2000 Ady Chan Selectivity CDMA 2000 Call Setup

COMA 2000 Blocking Tests 1-4 /:V I | COMA 2000 1-Tone Desengitzation . el #1260 i

COMA 2000 Blocking Tests 57 COMA 2000 1-Tone Desensitization
COMA 2000 Call Rsleass COMA 2000 1-Tone Desensitizabion
COMA 2000 Call Selup COMA 2000 1-Tone Desensitization
COMA 2000 Call Testsst J COMA 2000 Call Release

COMA 2000 Echatest TestEnd
COMA 2000 FER Tastsat
COMA 2000 Fadng Test

COMA 2000 Handolf

COMA 2000 Int Spur Resp Aften

CDMA 2000 Oceupied Bandwidth
COMA 2000 Push To Talk x
COMA 2000 A Spurious Emissions 1

COMA 2000 FX Spurious Emissions 2
COMA 2000 T Channel Poveer

COMA 2000 T Spusious Emiszions %‘
COMA 2000 T Spurious Ind
COMéone Call Release

COMAone Cal Setup =l -

COMAZ000_35 2560 Plopies | Conmon Selings ..

Fig. 3.5.2_2: Configure Test window. Available and selected test items (test sequence) for
single-tone desensitization test.

Test items have to be configured before a test runs. Double-click a test item
to open its configuration window.

Configure test item Basic Initializing:

1) Double-click the test item Basic Initializing. The configuration window
opens (see Fig. 3.5.2_3). It shows which function groups could be
available inside the CMU200.

2) Always enable the function group RF.

Basic Initializing i al x|
—#Active lunction groups -

¥ AF
™ G5M 400 :
I~ GsMesd Cancel |
™ G5k 800

™ GSM 1800

™ G5M 900

™ I5-136 800

I~ 15136 1900

™ I5-COMA Cellular

™ |5-COMA PES Bard

I™ 15-COMA 2000 450 MHz
[ 15-COMA 2000 Cellular Band
I¥ 15-COMA 2000 PCS Band
™ |S-COMA 2000 IMT 2K Band
™ WCDMA 1300 FDD

™ Blustacth

™ AMPS

[~ Audio

[ 1sEvDO

[ Estemrial 10 MHz Refererice
v Show CMLU Report Screen

- Skip the Resst {Be aware of possible malfunction)]

Fig. 3.5.2_3: Available function groups inside CMUZ200.
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For any given band class of your device under test, table 3.5.2_4 tells you

which function group to enable:

BCO, BC2, BC3, BC7, BCY, BC10

IS-CDMA2000 Cellular Band

BC1, BC4, BC8 IS-CDMA2000 PCS Band
BC5 IS-CDMA2000 450 MHz
BC6 IS-CDMA2000 IMT2K Band

Table 3.5.2_4: Band classes and CMU function groups.

3) Select the correct function group for your application.

Note: If you enable Show CMU Report Screen, the CMU monitors all
GPIB commands from and to your remote controller. Otherwise the

CMU screen will be blank.

4) Click OK.

You are back in the Configure Test window:

Avalabls

Sedacted Descrplion

L - iz b
COMA 2000 Adj. Ck tivily

COMA 2000 Blocking Tests 1-4 =
COMA 2000 Blackmg Tests 57 ™
COM# 2000 Cal Relesse

COMA 2000 Call Setup

COMA 2000 Call Testsat

COMA 2000 E chotest

COMA 2000 FER Testsat

COMA 2000 Fading Test

COMA 2000 Handalt

COMA 2000 Irt. Sper Flesp Atten

COMA 2000 Occupied B andwidth

COMA 2000 Push Ta Talk X
COMA 2000 R Spurious Emsssions 1

COMA 2000 Fix Spunous Emesions 2

COMA 2000 Tix Channel Power

COMA 2000 T Spusious Emezaions %‘
COMA 2000 T Spusious Iri

COMAone Call Feleass

CDMAcne Call Setup =l

COMA2000_3 52 SEQ

Load Seg | Savesequence |

(| sz

Bawe Inihsizeg

how Hint
COMA 2000 Cal Setip
COMA 2000 1-Tone Desaraiization
C0MA 2000 1-Tone Desensization
COMA 2000 1-Tane Desanstization
COMA 2000 1-Tane Desenshization
COMA 2000 Call Release
Tes End

| Common Sattings
| Eopy List o Chpboard |
| ok |

Fig. 3.5.2_5: Configure Test window

Configure test item CDMA 2000 Call Setup:
1) Double-click CDMA 2000 Call Setup in the list of the selected test

items.

The window Call Setup Configuration opens (see Fig. 3.5.2_6 on page 12).
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— Impairment:
MiD: 1| | Frequency DffsetkHzl. [~ 0
PN Offset: | 0 AGN Level (dB): L
Protocaol Revision: |
ol e b [ Activate SWGN
FEE: | 1
- Aftenuation
Using this mobile 1D to force registration T Input: | [
0000000000071 | | gipp s
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I~ UserInput for RF Channel, SID and NID.
™ Don'ttest the used service aption of the mabile

Canfigure ... l Ok ] Cancel

Fig. 3.5.2_6: Call setup configuration for CDMA2000® MS tests.

2) Select the Network corresponding to the band class (BC) of your
mobile station.

3) Depending on the Test Mode select one Call Mode from the service
options supported by both the CMU and your mobile station (see
tables 3.5.2_7a, b):

Fundamental Channel
Test Mode RC of Forward | RC of Reverse | Call Mode (Service
Traffic Channel | Traffic Channel Option)

Test Mode 1 1 1 S02 / SO55
Test Mode 2 2 2 S09 / SO55
Test Mode 3 3 3 S0O2 /8055 /8032
Test Mode 4 4 3 S0O2 /8055 /8032
Test Mode 5 5 4 S0O9/S055 /8032

Table 3.5.2_7a: Test Modes, Radio Configurations and Call Modes on Fundamental Channel.
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Supplemental Channel

Test Mode RC of Forward | RC of Reverse Call Mode
Traffic Channel | Traffic Channel | (Service Option)

Test Mode 3 3 3 S032

Test Mode 4 4 3 S032

Test Mode 5 5 4 S032

Table 3.5.2_7b: Test Modes, Radio Configurations and Call Modes on Supplemental

Channel.

Notes: Dedicated Control Channel Test Modes are currently not supported

by CMU200.

Supplemental Code Channel Test Mode 1/ 2 not supported by

CMU200.
SO2:
SO9:
SO55:
S0O32:

Loopback Service Option 2

Loopback Service Option 9

Loopback Service Option 55

Test Data Service Option

4) Select your Radio Configuration (Forward / Reverse) combination.

5) Enter a channel number for the call setup at Physical RF Channel.

6) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

7) Make sure that OCNC is activated.

You may modify the other parameters if necessary.

8) Click OK.

You are back in the Configure Test window:

1MA86_1E
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Fig. 3.5.2_8: Configure Test window

Configure test items CDMA 2000 1-Tone Desensitization:

1) Double-click CDMA 2000 1-Tone Desensitization (e.g. Item 4) in the
list of the selected test items.

The window FER Test Configuration appears (see Fig. 3.5.2_8 on page
15). It provides parameter entry fields for one interfering generator (SMx

Signal).

CDMAZ000 Single Tone Desensitization 1 8 x

Predefined Tests

| Airs
RF Charinel: 500 | | Irput () | £.3
Level {dBr; 07 | | Ovtput [9B): | B8
- Fuﬁda'nﬁp'nial' Charinel
Channel, o | | bveraging: 100
Level (d2); 56
“Frarns Dffset: [ o | | Confidence Level (2] |—95

=] |

F-Aramete
PN Dffset: [ o

T/ Tahe at Offset (kHz) | 1230

- Filat Chiannel ~Upper Limpt————————————————
Levelf [ T | FERlay [ !
= 3Mﬁ .Jr:‘;‘gual_
30

W Level fdBm):
Dbt Attenuiation [d8) 6.8

busiliary Device Name: S

-~ Dresenption

Test1: Offzet +1280 kHz, -30 dBm

ok | Cancel

Fig. 3.5.2_9: Setup for CDMA2000® single tone desensitization (Test 1)
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Opening the pull-down list IS-98 Predefined Tests gives you an overview of
the available tests (see Fig. 3.5.2_9):

~ 15-98 Predefined Tests
[ Test 1 (SR1, T +1250 kHz, -30 dBm, BC 1.4.8) |

L zer defined L
S| Test 1 [SAT1, Cw +300 kHz -30 dBm, BC 023579101112 =
Test 1 [SRT. 0w +1250kHe, -30 dBrm. BC 1.4.8]
Test1 [SR3, CWw +2500 kHz, -30 dBrm)

Test 25K, Cw' -900 kHz, -30 dBm, BC 0,2.3.5.7.9.10,11.12)
Test 2 [SRT, OW -1250 kHz, -30 dBr, BC 1,4.8)

| Test 2 [SR3, CWw -2500 kHz, -30 dBm)

Test 3 [SR1. CWw +300 kHz, -40 dBm, BC 0.2.3.5.7.9.1011.12 )
Test 3[SR1, CwW +1260 kHz, -40 dBm, BC 1.4.8)

Test 3 [SR3; Ow +2500 kHz, -40 dBm)

Testd (SR, Cw'-900 kHz, -40 dBm, BC 0,2,2.5.7.9.10,11.12)
Test 4 [SR, Cw -1280 kHz, -40 dBr, BC 1,4.8)

Test 4 [SH3. Cw -2500 kHz, -40 dBm]

[ I,

-:-||!

Fig. 3.5.2_10: Predefined tests for CDMA2000® single tone desensitization

Each of these selections comes with a full set of parameters in accordance
with the standard TIA-98. These predefined parameters are all CMU and
interferer Levels, the CW interferer frequency Offset, the FER limit, the
Averaging count, and the Confidence Level.

2) Select your Predefined Test in accordance with the band class of your
MS.

If you modify one of the parameters mentioned above, the selection
automatically changes to User defined. If all parameters match the standard
values again, the specific test will be indicated again.

3) Modify these parameters if necessary.

Listed below are some of the remaining parameters:
1) Enter a channel number at Physical RF Channel.

2) Enter the path loss you measured between the MS and the CMU200
as Input and Output Attenuations.

3) Enter the path loss you measured between the MS and the signal
generator as Output Attenuation in the SMx field.

4) Enter as Auxiliary Device Name the name you specified for the
generator's GPIB configuration (see section Configuring the GPIB
settings on page 6).

5) Add a comment if you like.
6) Click OK.

You are back in the Configure Test window (Fig. 3.5.2_2).
7) Configure another item. If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 3.5.2_2).

8) Finally click OK (in the Configure Test window).
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This completes the measurement setup.

To start the measurement:
»  Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_11).

< CMUgo -
File  Measurements

=d > m

Fig. 3.5.2_11: Start icon in the menu bar of CMUgo

To stop a running measurement:

»  Click the stop icon in the menu bar of CMUgo (see Fig. 3.5.2_12 on
page 17).

File  Measir=merits .l.-ll-li-i';

= HE > W

1

Fig. 3.5.2_12: Stop icon in the menu bar of CMUgo

Test description and measurement report:

Once you have clicked the start icon,

o the hardware setup is displayed as wallpaper, if the item Show Hint is
present

o otherwise a temporary Measurement Report window is displayed.

To optimize the speed, these windows are not updated before the last
measurement of the last test item has been finished.

The temporary Measurement Report window already shows the names of
the tests and the test conditions. However, as long as the tests are running,
all test items are indicated as not performed.
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When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message if it is already powered up. After
the individual response time of the MS, the CMU200 automatically registers
the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established.

With the predefined sequence CDMA2000 3.5.2.seq, the following
measurements are subsequently run:

Test 1: The total power of the CMU is set to —101 dB, and Pilot and Traffic
power are set to -7 db and -15.6 dB respectively. The interferer
level is set to -30 dBm. The path losses you entered are
compensated automatically. A first FER measurement is performed
with an interferer frequency offset of +2500 kHz. The result is
stored inside CMUgo.

Test 2: The test is repeated with the same levels but with an interferer
offset of —2500 kHz. The result is stored inside CMUgo.

Test 3: The test is repeated with an interferer level of 40 dBm and an
interferer offset of +2500 kHz. The result is stored inside CMUgo.

Test4: The test is repeated with an interferer level of 40 dBm and an
interferer offset of —2500 kHz. The result is stored inside CMUgo.

During the test, the currently executed test item and test step are indicated
on the bottom bar of the Measurement Report window. (The test step is an
internal count within each test item.)

Once all test steps have been completed, the hardware setup display is
replaced by the Measurement Report, or the temporary Measurement
Report window is updated. For Single-Tone Desensitization, a display
similar to Fig. 3.5.2_12 appears.
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Measurement Report Suesscimanz

Operaton noname
CHU Ident: Rohde S50 hwars, CMU 200-1100,0008.02, 105093, V381
Options: B1W812,821Varl4 B41,6852Var14, BI3Var14, 854Var14 B33, 887, B35, PCMCIA, WDDC400, U39, K0, K20.K20, K22

KA K24 K26, K27 K28 K20 K42, K43 K¥4 K45 K47, K53 K61 K6Z, K63 K64, K65 K66, K67, K68, K68, K80, K81

KB82,K83 K84, K 80,K86, K87, K88 K92, FMRE, [ntel Celeron{TM), 256 MB

bl
Sequence: e

Test Hame and Candition [Lower Limit | upper Limit | Measured value | pF |

RF Channei 500, RF Levei-70.0 dBm, FCH 8, FCH Level -14.0 38, Pitot Ch. Level-T.0 d8,Sync Ch. Level-16.0 48, OCNS-1.5 dB
SID 1, NID 1, PN Offset 0, FCH Frame Offset 0, Altenualion (in/Oul) 6.8/ 6.8 dB, Impairments. AWGN —, Frequency Offset —
Connected Service Option: Loopback Service 2, Forward Radia Conf. 1, Reverse Radio Cont’ 1, Frame Rate: Full Rate
M5 ientification: 000000003814, Serial Number: BO0Z4EDG, Fower Clasa: 0.0 dBm, Protocal Rev. 6
Call to BCY (North American PCE) il ]| [ Ii passed [ I
RF Channel 500, RF Eevel-101.0 dBm, Traffic Channel 8, TrafMic Level-15 648 Piiot Level-T.0 ¢8
Frame Offset 0, PN Offset 0, Altepuation (I Out) 6.8/ 6.8
CW Offset: 1250 00 kHz, CW Levei: -30.00 dBm, CW Pathioss 16 .80 dB
COMA2000 Single Tone Desensitization FER: (100 Frames) || 100% | ooa% =
RF Channel 300, RF Level-301.0 d8m, Traffic Channel 8, Traffic Level-15 648, Pilot Lavel-7.0' dB
Frame Offset 0, PN Offset 0, Attenuation (infOw) 6.8/6.8
CW Offset - 1250.00 kHT, CW Level -30.00 dBm, ClV Paitioss 16.80 oB
COMA2000 Single Tone Desensitization FER: (100 Frames) || 100% | ooow [0
RF Chanpel 500, RF Level -101.0 d8m, Traffic Channel 8, Traffic Leve! - 15 608 Pllot Leval-7.0 48
Frame Oset 0, PN Offset 0, Attenuaiion (IO 6.8/ 6.8
CW Offset: 1250.00 kHz, CW Level —40.00 dBm, CW FPalhioss 16.80 48
COMA2008 Single Tone Desensitization FER: (100 Frames) |E:i| 1.00 % ] 0.00 % l |
RF Channel 500, RF Leve!-101.0 dBm, Traftic Channel 8, Traffic Leve/-15.6d8 Plol Love/-7.00 8
Frame Offset 0, PN Offset 0, Altenustion (infOm) 6.8/ 68
CW Offset -1230.00 AHI, CW Level -40.00 dBm, CW Pathioss 16.80 JB
COMA2000 Single Tone Desensitization FER: (100 Frames) I:II 1.00 % 0.00 %
Call Release Test: [ [ ] passed

MS Serial Number: B0024E26

Result: 6 Tests passed /0 Tests failed

.
(Execution Time: 41.6 Secomds)

Fig. 3.5.2_13: Test result for single tone desensitization (BC1)

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

Note: Call to Mobile and Call Release are treated like the other test items.
They increase the number of tests by two as tests without limits.

To repeat a test sequence, click the start button again (Fig. 3.5.2_11).

If your mobile station supports more than one band class, change the
configurations accordingly and start the test sequence again.
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3.5.3: Intermodulation Spurious Response Attenuation

The intermodulation spurious response attenuation is a measure of a
receiver's ability to receive a CDMA signal at its assigned channel
frequency in the presence of two interfering CW tones. These tones are
separated from the assigned channel frequency and from each other such
that the third order mixing of the two interfering CW tones can produce an
interfering signal in the band of the desired CDMA signal.

The receiver performance is measured by the frame error rate (FER).

The purpose of test 3.5.3 is to verify that the FER of the mobile station does
not exceed 1 % with 95 % confidence level under these conditions.

This test shall be performed for each band class the mobile station
supports.

Recommended test setup:

Fig. 3.5.3_1 shows the test setup for intermodulation spurious response
attenuation.

The RF ports of the Radio Communication Tester CMU200 and the mobile
station under test are connected by means of a hybrid combiner. During the
test, a call is set up to the mobile station and a connection is established by
the CMU using this path. In addition two interfering signals are fed in from
two generators. Hybrid combiners are used for this test because of their
isolation is better than that of resistive combiners. The hybrids decouple the
instruments and make sure that the interferer signals at the CMU RF port
are sufficiently low. Thus no additional mixing products can emerge due to
non-linear elements inside the CMU. The 10 dB attenuator in the
generator's path reduces the CDMA signals at the generator inputs to a
harmless level.

The CMU and signal generators are remote-controlled by CMUgo to run the
test automatically.

Instruments and accessories:
e CMU200, SMU or SMJ or SMIQ or SML

e  Hybrid combiners, frequency response depending on the band class
(recommended for BC 1: Minicircuits ZFSC-2-2500)

Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

e  Measure the path losses between the MS and each signal generator
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Hytrid
CMU200 combiner
Radio Communication Tester % 7
Mobile station
[] Au 1008

Signal generator

Fig. 3.5.3_1: Test setup for intermodulation spurious response attenuation.

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 3.5.3 1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000_3.5.3.seq.

Avalable e | Selecled Desciiption
Blustiath Test Set | 1 Basic |niliskang -]
COMA 2000 1-Tone Desensitization Shiow Hint
COMA 2000 Adj Chan Selectivity COMA 2000 Call Setup
COMA 2000 Blocking Tests 14 I | ! COMA 2000 Int Spus. Flesp Atten Teil 11
COMA 2000 Blockng Teats 57 i : COMA 2000 Int Spue Flesp Atten Test
COMA 2000 Call Flelesss E COMA 2000 Call Fieleaze
COMA 2000 Call Setup TestEnd
COMA 2000 Call Testzst
COMA 2000 Echatest
COMA 2000 FER Testsat
CDMA 2000 Fadng Test

Cl ied Bandwidth

COMA 2000 Push To Talk x
COMA 2000 R4 Spurious Emiszons 1 |
COMA 2000 R Spuious Emisions 2

COMA 2000 T Channel Poves

COMA 2000 T S punous Emizsions %’
COMA 2000 T Spurious Ind

COMaAone Call Releass e
COMéane Call Setup =l -
Icommoa,aaassn Fioperting | o Salinas L

) | Dgkcaty Tanl |l I Copy List 1o Clipboard |

Fig. 3.5.3_2: Available and selected test items (test sequence) for intermodulation spurious
response attenuation.
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At first check Basic Initializing

Check whether the correct function group inside the CMU is activated (see
table 3.5.2_4 at page 10).

Configure test item CDMA 2000 Call Setup:

1) Double-click CDMA 2000 Call Setup in the list of the selected test
items.

The window Call Setup Configuration opens.

a
—hetwarl —Physical Chanrel
|BCT (Notth American PCS) x| | | RF Channel | 500
|oad Netwark Default Channel &510 | | | Level [dBm]: | 70
- Call Miode
|Test Loopback Service Option 2 j - Fundamantal Ehannel [FCH)-
C Eall fram Channek | a
2l bt Leyel (dB): ET
T .
enminimslsecd | 30| Frame Difset l_ﬁ
[ Decimal conversion of the reported ESN
1
~ Radio Configuration (Forward/Reverse]—— 1 Pilot Channel
[F1/R1 =] | | LevelfdB) N
additional FEHVEEH) Borfimuations | | = S Chatre)
- Frame Rate Level [dB]): |715
| Full Rate =l
-~ OENS
- Parameter vV Activate DCNS ‘
510 1 ———
— Impairment:
MID: 1 Frequency Offset (kHzl: i]
PN Dffset: 0 AWGEN Level (dB): 7
Protacal Rewisiar: - i
rotocol Rewvisio Bl Aolivats AWEN
MEE: | 1
- dftenuations
Ising this mobile 1D ta force registration [ Ik | 39
D0D0DO00E00T | | gt —E
—Tesk:
™ Standhy Power Test ChU Contectar: " RBF
™ Acoess Probe Power Test o RFE2
I Access Probe Staitway

™ User Input far AF Chanel, 51D and NID.
™ Donit test the used service option of the mobile

Canfigure ... i oK I Cancel

Fig. 3.5.3_3: Call setup configuration for CDMA2000® MS tests.

2) Select the Network corresponding to the band class (BC) of your
mobile station..

3) Depending on the radio configuration (RC) your mobile station
supports, select one Call Mode from the Service options supported by
both the CMU and your mobile station (see table 3.5.3_4):
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Radio Configuration | Call Modes

RC1,2,3,4,0r5 Service Option 2, or 55 (Fund. Test Mode 1)
Service Option 55, or 32 (Fund. Test Mode 3)
Service Option 32 (Ded. Control Test Mode 3)

Table 3.5.3_4: Radio configuration and call modes.

Depending on the Call Mode you selected, the configuration window
provides a set of Radio Configuration combinations.

4) Select your Radio Configuration (Forward / Reverse) combination.
5) Enter a channel number for the call setup at Physical RF Channel.

6) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

7) Make sure that OCNS is activated.

You may modify the other parameters if necessary.
8) Click OK.
You are back in the Configure Test window (Fig. 3.5.3_2):

Configure test items CDMA 2000 Int. Spur. Resp. Attenuation:

1) Double-click CDMA 2000 Int. Spur. Resp. Atten./ Test 1 in the list of
the selected test items.

The window CDMA 2000 Intermodulation Spurious Response Attenuation
appears (see Fig. 3.5.3_5). It provides parameter entry fields for two
interfering generators (SMx Signal).
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8 x
5 MHz,-43 dBm Mz Clazs |V
[~ Physical Channel Atenustions

RF Channet 500 | | Input (dB): ] 39

Level (dBm} | 101 Dutput (dB} ! 39

Fund. | Channel

Channel ] g Avelaging ' 100

Level (dB) 156

Frame Oifsat: | 0 Confidence Level [%} ' 95

Parameter

PN Difzet: 0

Pilot Charnel Uppes Lirnat 3

Ll () 7| | renem | !

Shix Signal =

CW Tone at Offset (kHz) 1250 CW Level (dBm} 43
Olutput Alteniation (@8] | 17.6
Aupilizy Deviee Name: Shx

SMx Signal

CW Tone af Offset [kHz} ] 2050 CW Level (dBm} i 43
Dutput Attenuaton [dB]: 179
Auiliaty Devica Name: SMx?

Desciption

Test1: CW #1.25/+2.05 MHz, 43 dBm

oK Cancel
[ o ] |

Fig. 3.5.3_5: Setup for CDMA2000® intermodulation spurious response attenuation / test 1

Opening the pull-down list /IS-98 Predefined Tests gives you an overview of

the available tests (see Fig. 3.5.3_6):

~15-98 Predefired T ests

Test 1 [SR3. OwW +2.50/+3.30 MHz.-40 dB M3

Clazz |

|Test.1 [SRT, Cwf +1.25/+2. 05 MHz.-43 dBrm Mz Class 11, .BC1,4.8) j

B Test] [SET.CW +1,25/4205 MHz,-43 dBm Mz Class |1, BC1,4.8)
A Tezt 1 [SAT, OwW +2.50/+4.90 MHz -48 dBr. Mz Claszes |-, BC B]

everny BC except B]

Test1 [SR3, Cw +2.50/+3.30 MHz.-43 dBr.MS Clazs 1Y evemn BC except £]
Test 1 [SR3, CwW +5.00/4+9.70 MHz -48 dBm M5 Clazzes [, BC R

Test 2[5R1, Cw'-0.9041. 70 MHz -40 dBm Mz Clazs |,
09041, 70 MHz,-43 dBm bz Classz 1411, BC 0,2, 35,7.9,10.11,12)
BC1.4.8]

BCO2.357591011.12)

every BC except B]

-2.00/-3.30 MHz.-43 dBm M5 Clazz 14 even BC except B]

Test 2 [SR3, Cw -5.00/-9.70 MHz,-48 dBri M5 Claszez [, BC B) % |
= 10

ATest 2 5R1. CW
Test 2 (SR, Cw/ -1.25/2.05 MHz,-40 dErm Ms Class |,
Test 2 (SR, O -1.25/2.05 MHz.-43 dBm Ms Class 1Y, BC 1.4.8)
Test 2 (SR, Cw/ -2.50/-4.90 MHz -48 dBm Ms Classes 1%/, BC B
Test 2 [SR3; CWw -2.50/-3.30 MHz,-40 dBm M5 Class |
Test 2[SR3. Cw/

Fig. 3.5.3_6: Predefined tests for CDMA2000® intermodulation spurious response attenuation

For each spreading rate (SR), two measurements are stipulated in TIA-98.
Test 1 uses interferer frequencies above the assigned channel; test 2 uses
interferer frequencies below the assigned channel.

To maintain orientation in Fig. 3.5.3_6, proceed from the right-hand side to
the left. Select a line corresponding to the BC of your MS. Then look for a
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suitable line with the appropriate power class (MS Class). This defines the
interferer levels. Then choose the spreading rate (SR).

2) Select your Predefined Test for this test item.

Each test in Fig. 3.5.3_6 comes with a full set of parameters in accordance
with the standard TIA-98 These parameters are CMU and interferer Levels,
the two CW interferer frequency Offsets, the FER limit, the Averaging
count, and the Confidence Level.

3) Modify these parameters if necessary.

Listed below are some of the remaining parameters:
1) Enter a channel number at Physical RF Channel.

2) Enter the path loss you measured between the MS and the CMU200
as Input and Output Attenuations.

3) Enter the path loss you measured between the MS and the signal
generators as Output Attenuation in the SMx fields.

4) Enter as Auxiliary Device Names the names you specified for the
generator's GPIB configuration (see section Configuring the GPIB
settings on page 6).

5) Add a comment if you like.
6) Click OK.

You are back in the Configure Test window (Fig. 3.5.3_2).
7) Configure another item. If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 3.5.3_2).

8) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).

Test description and measurement report:

When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message if it is already powered up. After
the individual response time of the MS, the CMU200 automatically registers
the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established.

With the predefined sequence CDMA2000 3.5.3.seq, the two following
measurements are subsequently run:

Test 1:

The total power of the CMU is set to =101 dB, and Pilot and Traffic power
are set to -7 db and —15.6 dB respectively. Both interferer levels are set to
-43 dBm for a Class Il mobile station.

The path losses you entered are compensated automatically.
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A first FER measurement is performed with interferer frequency offsets of
+1.25 MHz and +2.05 MHz. The result is stored inside CMUgo.

Test 2:

The test is repeated with the same levels but with interferer offsets of —1.25
MHz and -2.05 MHz. The result is stored inside CMUgo.

Once all test steps have been completed, you get a display similar to
Fig. 3.5.3 7.

Measurement Report Suesscinnz

Operator: hohame
CHMU Ident: RohdedSeiwars, CMU 200-1100.0008.02, 105099, 11367
Options: BIBIZ B2V art 4, B4, B52Var14, B55 ar 4, 854\ ar]4, BAS BES, 8IS PCMUCIA, WOD 400, L9 KO K20 K21 K22

K2 KR4 K26 KT K28 K29 a2 K43 K44 K45 K47 KEZ KB KB2 KB3 K64 K65 KB6 K67 KBS K69 KA0, K51
K82, KE3 K84, K85 K86, KAT Ka8 K02 FIMRE, inte Celeron(TM), 256 MA
k]
Sequence: -—--
Test Hame and Condition Lower Limit |Upper Limit | Measured Value | PiF |
RF Channe! S00, RF Level -70.0 dBm, FOH &, FUH Level - 14.0 4B, Pilot Ch Level-7.0 48, 5yne Gh. Level -16.0 gB, OUNS-1.5 48
S0, WD, PN Offset 8 FCH Frame Offset 0, Attenuation (iw'Out) 397 3.9 408, Impaivments: AWGN —, Frequency Offset —

Conpected Senvice Option: Loophiadck Sence 2, Forward: Radio Cont. 1, Reverse Radio Contf 1, Frame Rate: Fuli Rale

M dentification: Q0000003514 Serfal Number: BO024EZE, Power Class: 0.0 dBm, Protocol Rev 6

Call to Mobile: BC1 (Nowth American PCE) il Iil I| p d | |
RF Channel 500, RF Level 101.0 /B, Traffic Channel &, Traftic Level 15648, FPilot Level -7.0 oBm

Frame Offset 0, PN Offset O, Attenuation {infOut) 597 3.9

Cl Offset: 125000 kHz, CI Level! 4300 ¢Br, CWW Pathloss 1760 B

Int.Spur.Resp.Attenuation FER: (100 Frames) | E— | 000 % | |
RF Channel 500, RF Level 3010 B, Traffic Channel &, Traffic Level -15.648,Filot Level -7.0 o8

Frare Offset 0, PN Offset O Altenuation (indOut) 397 3.9

Gl Offset - 125000 KHZ, CW Level 43 00 dfim, GV Pathioss 17 60 o8

Int.Spur.Resp.Attenuation FER: {100 Fraimes)  — 0.00 % |
Call Release Test: [ Il ] p d |

M5 Serial Humber: 60024E26

Result: 4 Tests passed /0 Tests failed

(Execotion Time: 35.5 Seconds)

Fig. 3.5.3_7: Test result for intermodulation spurious response attenuation.

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

To repeat a test sequence, click the start button again (Fig. 3.5.2_7).

If your mobile station supports more than one band class, change the
configurations accordingly and start the test sequence again.
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3.5.4: Adjacent Channel Selectivity

Adjacent channel selectivity is a measure of a receiver's ability to receive a
CDMA signal at its assigned frequency in the presence of another CDMA
signal that is offset from the center frequency of the assigned channel by
+/-2.5 MHz (for SR 1).

The adjacent channel selectivity is measured by the frame error rate (FER).

The purpose of test 3.5.4 is to verify that the FER of the mobile station does
not exceed 1 % with 95 % confidence level under these conditions.

This test is applicable to BC 6 mobile stations only.

Recommended test setup:

Fig. 3.5.4_1 shows the test setup for the adjacent channel selectivity test. It
is the same setup that is used for test 3.5.2.

The RF ports of the Radio Communication Tester CMU200 and the mobile
station under test are connected by means of a resistive combiner. During
the test, a call is set up to the mobile station and a connection is
established by the CMU using this path. In addition, a signal generator is
coupled in to provide the adjacent channel interferer. The resistive
combiner ensures a flat frequency response. The 10 dB attenuator in the
generator path decouples the instrument and reduces the CDMA signals at
the generator input to a harmless level.

Both the CMU and the signal generator are remote-controlled by CMUgo to
run the test automatically.

@

pr— I Reslsthve
. wEE | = combirar
! iy Hin-: r_a =ﬂ=
l[--.__ E= e ."__j

a—.-m-.—. (1] GQL

CMU200

Radio Communication Tester Mobile station

[] AL 1048

Signal generator

Fig. 3.5.4_1: Test setup for adjacent channel selectivity test

Instruments and accessories:
¢ CMU200, SMU or SMJ or SMIQ or SML

e Resistive combiner, frequency response depending on the band class
(recommended: Weinschel 1515-1, DC to 12.75 GHz)
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Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

o  Measure the path loss between the MS and the signal generator

Test procedure:
1) Connect instruments and mobile station as shown in Fig. 3.5.4 1.
2) Run CMUgo, and then click Configuration, Configure Tests.
The Configure Test window opens.
3) Click Load Sequence, and select CDMA2000_3.5.4.seq.

Available | ltem | Selected Dascnphon

Bluetooth Test Set B ] Base Inihaizing

b Shicwe Hirt

Ay y COMA 2000 Call Senp

COMA 2000 Blocl - s ! COMA 2000 Adj Chan. Selectniy
COMA 2000 Blocking Tests 5.7 {ad | COMA 2000 Ady Chan. Selechiviy
COMA 2000 Call Releaze E COMA 2000 Call Releaze
COMA 2000 Call Setup TestEnd
COMA 2000 Call Testset
COMA 2000 Echotest
COMA 2000 FER Testsal
COMA 2000 Fading Test
COMA 2000 Handolf
COMA 2000 Int. Spus. Resp Atten
COMA 2000 Dccuped Bandwdih

COMA 2000 Push To Tall x
COMA 2000 F Spunous Emivsions 1

COMA 2000 AX Spurious Emersions 2

COMA 2000 T Channel Power

COMA 2000 T Spurious Emessions %‘
COMA 2000 T Spurious Init

COMAone Call Release

COMAcne Call Selup = =

COMA000_35.4 5E0 Pl ] Clomman Saltigs |
LosdSequence |  SaveSequence | I (lm | Copy List o Clipboard. |
| Sevcton | s oy 8 oA Test |

Fig. 3.5.4_2: Available and selected test items (test sequence) for adjacent channel
selectivity.

At first check Basic Initializing

Check whether the correct function group inside the CMU is activated (see
table 3.5.2_4 at page 10). For BC6 enable /IS-CDMA2000 IMT2K Band.

Configure test item CDMA 2000 Call Setup:

1) Double-click CDMA 2000 Call Setup in the list of the selected test
items.

The window Call Setup Configuration opens (see Fig. 3.5.4_3 on page 28).
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el sep Confiuration i
—Metwark —PFhysical Channel
] 2000) RF Channel. | 12
Load Metwark Default Channel 5100 | | | Level [dBm): | 70
~ Call Mode
|Test Loopback Service Option 2 :I —Fundamantal Channel [FCH) g
DAl Channel . | g
(& (el frari T estset CHL Level (dB) I—N
Moo Ti . = 0
i Time [sec.] a0 Frame Offset: I—D
[~ Decimal sanversion of the reparted ESH.
I
 Radio Configuration (Fotward/Feverse]— 1 Pilot Channel
[F1/R1 =] | | Lewel{B: | 7
sdlcitimnal FE[H/SEH Eomfimwatons. | | = T el
—Frame Rate Lewel [dB]: |_1B
|Full Rate =]
OCNS
~ Parameter v dctivate DCNS ‘
RiE | il | = Impairments
NiD: [T 1| | Frequency Ditset (kHzk o
PN Offsat: 0 | | AWGN Level(dB): :
Pratocal Revisian: | B | | I setivaissieen
MCLC: | 1
 Atteruations-
Using thi¢ mobile D to force registration [ | | Input: [ &8
00000000000 | | e =
—Tasts™
™ Standby Poyer Test EMU Connector: " RF1
[T Access Probe Power Test + RFZ
[T Acocess Frobe Stainay
I User Input far BF Charinel, 51D and NID
[ Don'ttest the used service option of the mobile
Corfigure:.. | ok I Caricel

Fig. 3.5.4_3: Call setup configuration for adjacent channel selectivity test.

The adjacent channel selectivity test is applicable to BC 6 mobile stations
only.

2) Select BC 6 as network.

3) Select one Call Mode depending on the radio configuration (RC) your
mobile station supports, e.g. Service Option 2.

Depending on the Call Mode you selected, the configuration window
provides a set of Radio Configuration combinations.

4) Select your Radio Configuration (Forward/Reverse) combination.
5) Enter a channel number for the call setup at Physical RF Channel.

6) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

7) Make sure that Activate OCNS is enabled.

You may modify the other parameters if necessary.
8) Click OK.

You are back in the Configure Test window (Fig. 3.5.4_2 on page 27).
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Configure test items CDMA 2000 Adjacent Channel Selectivity:

1) Double-click CDMA 2000 Adj. Chan. Selectivity / Test 1 in the list of
the selected test items.

The window CDMAZ2000 Adjacent Channel Selectivity configuration appears
(see Fig. 3.5.4_4).

8 xl
- — 15-98 Predefined Tests

Test 1 [SA1. Interd. Dffset +25 MHz. Interl Level

Eil'\ymdﬂwmul Atterations

AF Charinel 12| | Input[dB} [X:]

Level {dBim] 101 | | Output (6B} 68

Fundamental Channel

Channel: [ g Averaging 100

Level (dB) [ 156

Frame Offsat [ i Conlidence Lavel (X} 95

Parameles

PN Dffsst f 0

Pilod Channel Upper Limit

Level (4B} f 7 FER [%} 1

Intertersr Signal

COMA Tone Oifzet MHz) [ 25 COMA Level [dBm) a7
Clutput Atteraation [d8) 168
Aundhary Device Name: 1 SMU

Descaption

l Text1: Offzel +25MHz -37 dBm

oK I Cancel

Fig. 3.5.4_4: Setup for CDMA2000® adjacent channel selectivity / test 1

Opening the pull-down list /IS-98 Predefined Tests shows you the available
tests (see Fig. 3.5.4_5):

1598 Predefined Tests
‘ | Test 1 (SR, Interf. Difset +2.5 MHz, Interf. Level -37 dEm) |

|1zer defined

@ Test1 (SR, Inted, Offset +2.5 MHz; Interf. Level <37 dBm)
| Test 2[5, Interk: Offzet -2.5 MHz, [ntert, Leve! -3? dF:!m]

Fig. 3.5.4_5: Predefined tests for CDMA2000® adjacent channel selectivity.

Test 1 uses an interferer frequency above the assigned channel; test 2
uses an interferer frequency below the assigned channel. SR 3 is not
provided.

Predefined parameters are CMU and interferer Levels, the CW interferer
frequency Offset, the FER limit, the Averaging count, and the Confidence
Level.

If you modify one of these entries, the selection changes to User defined.
2) Select your test.

3) Modify parameters if necessary.
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Listed below are some of the remaining parameters:

1) Enter a channel number at Physical RF Channel.

2) Enter the path loss you measured between the MS and the CMU200
as Input and Output Attenuations.

3) Enter the path loss you measured between the MS and the signal
generator as Output Attenuation in the SMx field.

4) Enter as Auxiliary Device Name the name you specified for the
generator's GPIB configuration (see section Configuring the GPIB
settings on page 6).

5) Add a comment if you like.
6) Click OK.

You are back in the Configure Test window (Fig. 3.5.4_2).
7) Configure another item. If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 3.5.4_2).

8) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).

Test description and measurement report:

When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message if it is already powered up. After
the individual response time of the MS, the CMU200 automatically registers
the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established.

With the predefined sequence CDMA2000 _3.5.4.seq, the two following
measurements are subsequently run :

Test 1: The total power of the CMU is set to -101 dB, and Pilot and Traffic
power are set to -7 db and —-15.6 dB respectively. The CDMA
interferer level is set to -37 dBm.

The path losses you entered are compensated automatically.

A first FER measurement is performed with an interferer frequency
offset of +2.5 MHz. The result is stored inside CMUgo.

Test 2: The test is repeated with the same levels but with an interferer
offset of —2.5 MHz. The result is stored inside CMUgo.
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Once all test steps have been completed, you get a display similar to
Fig. 3.5.4_6.

Measurement Report Suesscnuam

Operator: noname
CMU Ident: FohdefSehwarz, CMU 200-1100.0008.02, 105087 173.61
Options: BAYBIZ B2 ard, B, B52Var4, B3V ar]4, 854 iar 4,883,855 895, PCMCI, WD D G400 L, K0 K20, K21, K22

K23 K24 K26 K2T K28 K20, K42 K43 K44, K45 K47, K83, K61, KB2 K63, K64 KES KBE KET K68 KBS KA0, K80
K82, K83 KL KE5, KAE KT K88 K2, FMRE, Intel Celeran(THM).256 MA
it
Sequence: -—--
Test Hame and Condition Lower Limit |Upper Limit | Meagured Value | PF |
RF Channel 12, RF Leve!-70.0 dBm, FCH 8, FCH Leve! -14.0 B, FPilot Ch, Level-7.0 B, Syne Ch, Leve!-16.0 o8, OCNS-1.5 0B
SiO, WD, PN Offset 0 FCH Frame Offset 0, Attenyation (in'Out) 6.8/ 6.8 dB, lmpairments: AWGN —, Frequency Offset—

Conpected Service Option: Loopback Service 2, Forward Radio Coxf. 1, Reverse Radia Coni, |, Frame Rale! Fuil Rate

MS Tdentification: 000000003814, Serial Number 6O024E26, Power Class: 0.0 JdBm, Pratocol Rey. &

Call'to Mobile: BC6 (M T-2000) il Jil Ji passed | |
RF Chgnnel 12, RF Level 1000 o8, Traffic Channel 8, Traftic Level - 15648, Pllot Level 7.0 dB

Frame Offset 0, PN Offset 0, Atteniation (In'Oumt) 0.0 0.0

Interferer Offsel: 2.50 MHz, Interferer Level -37.00 o8, Interferer Pathinss 16.50 ¢8

CDMA2000 Adjacent Channel Selectivity: (100 Frames) CC 1o0% 0.00 % | |
RF Channel 12, RF Level 21070.0 dBm, Traffic Channel 8, Traffic Leve! 215 6aB, Pilot Level 7.0 dB

Frame Offset 0, AN Offset 0, Attenuation ['Ouwt) 0.0/ 0.0

Intetterer Offsel -2,50 MHz, interferer Level -57.00 B, Interferer Pathloss 16,80 B

CDMAZ000 Adjacent Channel Selectivity: (100 Frames) | .00% 0.00 % |
Call Release Test: [ Il

passed |

MS Serial Humber: 60024E26

Result; 4 Tests passed /0 Tests failed

(Execution Time: 59,1 Seconds)

Fig. 3.5.4_6: Test result for adjacent channel selectivity.

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

To repeat a test sequence, click the start button again (Fig. 3.5.2_7).
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3.5.5: Receiver Blocking Characteristics

The receiver blocking characteristics test is a measure of a receiver's ability
to receive a CDMA signal at its assigned frequency in the presence of a
single tone at frequencies other than those of the adjacent channels,
without this unwanted signal causing a degradation of the performance of
the receiver beyond a specific limit.

A receiver's receiver blocking performance is measured by the frame error
rate (FER).

The purpose of test 3.5.5 is to verify that the FER of the mobile station does
not exceed 1 % with 95 % confidence level under these conditions.

This test is applicable to BC 6 mobile stations only.

Recommended test setup:

Fig. 3.5.5_1 shows the test setup for the receiver blocking test. It is the
same setup that is used for test 3.5.2 or test 3.5.4, for example.

The RF ports of Radio Communication Tester CMU200 and the mobile
station under test are connected by means of a resistive combiner. During
the test, a call is set up to the mobile station and a connection is
established by the CMU using this path. In addition, a signal generator is
coupled in to provide the blocking interferer. The resistive combiner
ensures a flat frequency response. The 10 dB attenuator in the generator
path decouples the instrument and reduces the CDMA signals at the
generator input to a harmless level.

Both the CMU and the signal generator are remote-controlled by CMUgo to
run the test automatically.

:[—"1 el foes
u e :Iign-: r_a =ﬂ=
S

CMU200

Radio Communication Tester Mobile station
[] AL 1008

Signal generator

Fig. 3.5.5_1: Test setup for receiver blocking test.

Seven RX blocking tests can be found in section 3.5.5 of the standard
TIA-98. Tests 1 to 4 are in-band-tests. Here the interfering signal occurs
each time at a fixed frequency offset from the assigned channel (inside the
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CDMA band). These tests are performed using test items CDMA 2000
Blocking Tests 1-4.

The interferers of tests 5 to 7 use frequencies out of the CDMA band. Tests
5 to 7 are not based on only one measurement: The interferer is
subsequently applied at all frequencies of a 1 MHz grid between the lower
and the upper end of specified frequency bands. These tests are performed
using test items CDMA 2000 Blocking Tests 5-7.

At first check Basic Initializing

Check whether the correct function group inside the CMU is activated (see
table 3.5.2_4 at page 10).

In-Band Blocking:

Instruments and accessories:
e CMU200, SMU or SMJ or SMIQ or SML
o Resistive combiner (e.g. Weinschel 1515-1, DC to 12.75 GHz)

Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

e Measure the path loss between the MS and the signal generator for
the different frequency bands of this tests

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 3.5.5 1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000_3.5.5.1-4.seq.

N T T = Frr
Bluetoalh Test Set | Banc |ruisiang

COMA 2000 1-Tore Desensitization Show Hint

an_Seleciivity COMA 2000 Call Setup

sz 14 P ] COMA 2000 Blocking Tests 1-4
COMA als 57 v COMA 2000 Blocking Tests 14
4
-4

COMA 2000 Call Relegs COMA 2000 Blocking Tests 1
COMA 2000 Call Setup CDMA 2000 Blocking Testz 1
COMA 2000 Call Testoet COMA 2000 Call Releaze
CDMA 2000 Echatest AJ 3 Test End

COMA 2000 FER Testsat

COMA 2000 Fading Teut

COMA 2000 Handall

COMA 2000 Int. Spur Resp Atten,

COMA 2000 Decupied Bandwdth

COMA 2000 Push To Talk >< |
COMA 2000 A Sputious Emismons 1 »
COMA 2000 R Spuriows Emissions 2

COMA 2000 T Channel Power

COMA 2000 T S punous Emizsions %‘ |
COMA 2000 T Spurious Ini

COMAcne Call Flelease

CDMacne Call Setup = =

m_assi-asm Fisper | Commin Seltings .. [
LosdSequence . | SaveSequence | ety T=t s | _ Copy Listo Cliboard |
ersesee | _sweoneon | sy e |

Fig. 3.5.5_2: Available and selected test items (test sequence) for in-band blocking test..
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Configure test item CDMA 2000 Call Setup:

1)  Double-click CDMA 2000 Call Setup in the list of the selected test
items.

The window Call Setup Configuration opens.

o
— Mebwork — Physical Channel
0 RF Channel: | 12
Load Network Defsult Channel & SI0 | | | Level (dBm); | 70
—CallMode
|Test Loopback Service Option 2 Ll A e Eh’ann_él (FCH)
© Call fiom Makile Chaniel g
@ Tl fomiTestast CMLI Level (4B} 0

b awimum Time [zec. | :
FATUIS g a0 Frame. Offset:

[~ Desimal canversion of the reparted ESN
]

| 0
—Radio Configuration [Forwand/Reverse]l—— —PFilot Channel
|F‘I R j Levwel (dB): | 7
adaiona FEHSEH Borligurations | En |
—Frame Rate Level [dB]: |_15
[FulRate e |
OCHS
—Pararmeter v Activate DENS ‘
=i | 1 —Impairnent:
NI | 1 Frequericy Dtfset (kHz: I—D
PN Offset: 0 || AWGNLevel(dB): |—1
Protocel Revision: | 3 "
I Activate &WGN
MCL: | 1
—Attenuation
Wsing this mobile 1D o fores registration T Iriput: | EA
000000000007 | | gt I—gg
~ Tests
B S:tfandb_lrl' Powe_'r Te_st ChU Cornector: " RF1

o}
-
o
o

[T Acocess F'[ob_e Fowier Test
™ Access Probe Staimay

™ User Input for RF Channel, S0 and NID :
™ Dan'ttest the used service option of the mobils

Configure: ... | i oK I Cancel

Fig. 3.5.5_3: Call setup configuration for blocking test.

The receiver clocking characteristics test is applicable to BC 6 mobile
stations only.

2) Select BC 6 as network.

3) Select one Call Mode depending on the Radio Configuration (RC) your
mobile station supports, e.g. Service Option 2.

Depending on the Call Mode you selected, the configuration window
provides a set of Radio Configuration combinations.

4) Select your Radio Configuration (Forward/Reverse) combination.
5) Enter a channel number for the call setup at Physical RF Channel.

6) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.
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7) Make sure that OCNS is activated.

You may modify the other parameters if necessary.

8) Click OK.

You are back in the Configure Test window (Fig. 3.5.5 2):

Configure test items CDMA 2000 Blocking 1-4 ( In-Band):

1) Double-click CDMA 2000 RX In-Band-Blocking / Test 1 in the list of
the selected test items.

The window CDMAZ2000 Blocking Characteristics (In-Band) appears (see
Fig. 3.5.5_4).

o x

1598 Predsfined Teasts

InBand Test 1 [SA1, OW  +5000 kHa)

R Channet 12| | Input (8} [ =8

Level (dBm} [ ETT] Output (dB) | B8

Fundamental Channel

Channet [ g | | Averagng | 100

Level [dB]} 156

Frame Difsat il Confidence Level [%] | o

Parameter 5

PN Ofizst: 0

Pilof Channel Uppet Limit

Level (dB] 7 FER %) 10

SMx Signal

OW Torie a Difset (kHz} 5000 Ow Lavel [dBml | 56
DOuiput Atterwsation [dB]: I 168
Aumbary Dence Nama SMy

- Descrption

Testl: OW +5000 kHz

ox I Cancel

Fig. 3.5.5_4: Setup for CDMA2000® for in-band blocking / test 1

Opening the pull-down list /IS-98 Predefined Tests shows you the available
tests (see Fig. 3.5.5_5):

- |5-98 Predefined Tests
|InBand Test 1 (SA1,CWw  +5000 kHz) ~|

| 1zer defined

I Band Tezt] [SB1.Chwd +5000 kHz)
InBand Test 1 [SR3, Cw +10000 kHz) 0
InBand Test 2 [SRT, O -B000 kHz)
InBand Test 2 [SR3. Ow -10000 kHz) o
[nBand Test 3 [SRT. Cw  +7500.kHz]
InBand Tezt 3(SR3, Ow +15000 kHz) &
InBand Test 4 (SR1. 0w -7500 kHz)
In Band Test#[SHS,E‘WI-'IEEIEIEI kHz] 0

Fig. 3.5.5_5: Predefined tests for CDMA2000® for in-band blocking characteristics.
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For each in-band test, the following parameters are predefined:

CMU and interferer Levels, the CW interferer frequency Offset, the FER
limit, the Averaging count, and the Confidence Level.

If you modify one of these entries, the selection changes to User defined.
2) Select your test.

3) Modify parameters if necessary.

Listed below are some of the remaining parameters:
1) Enter a channel number at Physical RF Channel.

2) Enter the path loss you measured between the MS and the CMU200
as Input and Output Attenuations.

3) Enter the path loss you measured between the MS and the signal
generator as Output Attenuation in the SMx field.

4) Enter as Auxiliary Device Name the name you specified for the
generator's GPIB configuration (see section Configuring the GPIB
settings on page 6).

5) Add a comment if you like.
6) Click OK.
You are back in the Configure Test window (Fig. 3.5.5_2).

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).

Test description and measurement report:

When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message fif it is already powered up. After
the individual response time of the MS, the CMU200 automatically registers
the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established.

With the predefined sequence CDMA2000 3.5.5.seq, the following
measurements are subsequently run:

The total power of the CMU is set to =101 dB, and Pilot and Traffic power
are set to -7 db and —-15.6 dB respectively. The CDMA interferer level is set
to =56 dBm for tests 1 and 2, and to —44 dBm for tests 3 and 4.

The path losses you entered are compensated automatically.

FER measurements are performed with the interferer frequency offset as
specified in the test items. The result is stored inside CMUgo.

Once all test steps have been completed, you get a display similar to
Fig. 3.5.5_6 (on page 37):
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Measurement Report Suvesscivanz

Operator: naname
CMU Ident: Robde&Schwarz, CMU 200-1100.0008.02, 105091, Va6
Options: B1VEI2,B21Vart €, BL1, B52Vart4, B53Var1 4, 854 Var 14, 885 555, 895, PCMCIA, WDDCL00,088, K0, K20,K21,K22

K23 K24 K26, K27 K20, K29 K42 KE3 K44, K45 K7 K53 K61 K62, K63, K64, K65, K66, K67, K68 K69, K80,487
KBZ,KG3,K84,A85 K86, K87, K88 K32, FMRG, intef Celeran{ TM),25¢ MB
et
Sequence: =
Test Hame and Condition }Lm-mr Limit |Upper Limit | Measured Value [ PF |

RF Channel 12, RF Level-70.0 dBm, FGH 8, FCH Level-14.0 dB, Pilot Ch. Leve!-7.0 d8,Sync Th Level-16.0 d8, OCNS -1.5 dB
SI0 1, NiD 3, PN Oifset O, FCH Frame Offset 0, Attenuation (In'Cirt) 6.5/ 6.5 48, Impairments: AWGN —, Froquency Offsel —
Connected Sarvice Oobion’ Lospback Service 2, Foward Radio Conf 1, Reverse Radio Cond 3, Frame Rate Full Rate

ME identification. 000000003814, Senal Nomber: 60024E26, Power Class' 0.0 dBm, Protocol Rev. &

Call to Mobile: 5C8 (JMT-2000) |f—! | — [ [ |
RF Channel 12, RF Lovel-101.0 d8m, Traffic Channel 8, Treffic Lovel-15.648 Pilct Levei-7.0 d8

Frame Offset 0, 8V Offset 0, Altepuation (InfOut) 68/ 6.8

CW Offsel: S000.00 kHz, CW Lovel -56.00 oBm, CW Pathioss 16.80 dB

COMA2000 Receiver Blocking Test (100 Frames) I:E 10.00 % 1 0.00 % [ |
RF Channel 12, RF Lavel-101.0 dBm, Trafic Channal 8 Traftic Level-15 648, Aol Leves-7.0 &8

Frame Offsel 0, PNV Offset 0, Atenvation (in'Ow) .8/ 6.8

CW Offset’ -5000.00 kHZ, CW Lavel -56. 00 aBm, CW Pathioss 16 80 o8

COMAZ000 Receiver Blocking Test (100 Frames) |: 10,80 % 0,00 % [ |
RF Channel 12, RF Level-101.0 dBm, Traffic Channel 8, Traffic Level-15.648,Pilat Level-7.0 o8

Frame Offset 0, PN Offset 0, Alenvalion (InfOut) 6.876.8

CWY Offset: 7500.00 RHI, CW Leves -44.00 dBm, CW Pathioss 16.80 db
CON Receiver Blocking Test (100 Frames) [=—= woon | 0.00 % | |
RF Channe 12, RF Level-101.0 dBim, Trafic Channel 8, Traffic Leve-15.6a8, Pilot Level~7.0 4B

Frame Offset 0, PN Offset 0, Attenuation (In'Out) 6. 8/ 6.8

CW Offset:<7500.00 KHZ, GW Leves —44.00 dBm, CWV Pathioss 16.80 dB

COMA2000 Receiver Blocking Test (100 Frames) | 1008 0.00 %
Call Release Test: [ — P a

=
MS Serial Number: 60024E26

Result: 6 Tests passed /0 Tests failed

(Exacution Tj;ne- 94.7 Seconds)

Fig. 3.5.5_6: Measurement report for blocking tests 1-4.

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

Out-Of-Band-Blocking:

Unlike the in-band tests 1 to 4 the out-of-band tests 5 to 7 are not based on
only one measurement: The interferer is subsequently applied at all
frequencies between the lower and the upper end of specified frequency
bands in 1 MHz steps. Apart from that, there are no differences to the in-
band-blocking tests.

Test procedure:

» Use sequence CDMA2000 3.5.5.5-7.seq and proceed in the same
way as for in-band-blocking.
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Fig. 3.5.5_7 shows the configuration window for the out-of-band tests:

COMAZ000 Receiver Blocking Tests (Out-0f-Band) B8 x|
_— 15-38 Predefined Tests
I[-_-_», Oul O Band Test 5 (SA1. OW: 2051 MHz-2095 MHz)
r .F;!w:ral.ﬂw r Altenuations
AF Charmet | 12| gt (d8) 68
Level [dBm) m Output dB] :4:}
- Fundsmental Channel '
Charnet | 8| | Averagng 100
Level [dE} 158 |
Frame Offzet | o Confidence Level [X] a0
© Parameter
PN Difzet, i i}
— Piot Channel Uppes Limit
Level (dB) 7| FER (%} 19
—SMu Signal-
Start Fraquency [MHz) | 2051 Interfater Level (dEm) 44
Stop Frequency (MHz] | 2055 Dutput Allenuation (dB] 168
Aupliay Device Name SMA
+ Descngtion
[ TestS CW 2051 MHz - 2095 MHz
0K | Coneel |

Fig. 3.5.5_7: Setup for CDMA2000® for out-of-band blocking

In the SMx field you now have entries for Start and Stop Frequency of the
section where the interferer signal has to pass through on a 1 MHz grid.

The pull-down list IS-98 Predefined Tests shows you the available tests:

- 15-98 Predefined Tests
Qut Of Band Test-7 [SR3. w2250 MHz12750 kMHz] j

) zer defined |
g Out Of Band Test 5 [SR1.C 051 MHz-2095 kHz)
Out OFBand Test 5 [SR3. CW': 2051 MHz-2095 MHz)
DutOf Band Test & [SR1, Cw': 2185 MHz-2230 MHz]
Out Of Band Test 5 [SR3, Cw, 2185 MHz-2230 MHz)
Out Of Band Test B [SR1, Cw': 2026 MHz-2060 MHz]
| Out OF Band Test B [SR3, Cw: 2026 MHz-2050 MHz)
Dut Of Band Test B [SR1, Cw': 2231 MHz-2285 MHz)
OutOf Band Test B [SR3, Cw': 2231 MHz-2266 MHz]
COut OF Band Test 7 [SH1, Cw 1 MHz-2025 MHz)
Out OFBand Test 7 [SR3. Cw: 1 MHz-2025 MHz)
CutOf Band Test 7 [SR1, Cw': 2255 MHz-12750 kMHz)
DutOf Band Test 7 [SR3, Cw'; 2255 MH2-1|2|?5EI bHz]

[==3 == |

=. i

(=3 [0

Fig. 3.5.5_8: Predefined tests for CDMA2000® for out-of-band blocking characteristics. (SR1
and SR3 use different levels for the fundamental channel.)

Notes: For the higher frequencies of test 7, you need the SMR signal
generator. We recommend splitting this test into several
measurements with smaller frequency sections than the two
wide frequency sections specified by the standard. For the
smaller sections you can enter a more precise attenuation.
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Due to the large number of FER measurements the test duration is
considerable long.

To stop a running measurement:
»  Click the stop icon in the menu bar of CMUgo (see Fig. 3.5.5_8).

Flle  Nessismenis

Fig. 3.5.5_8: Stop icon

If you stop a measurement while Show Hint fills the screen, the
measurement report remains invisible in the background. To make it visible
click one of the Zoom buttons, see Fig. 3.5.5_9:

h Window Help

I7¢| 2 2

i

Fig. 3.5.5_9: Zoom icons

Fig. 3.5.5 9 (on page 40) shows you a typical measurement result. The
stop frequency for Test 7 was set to 3 GHz.
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Measurement Report Suoesscimanz

Operator: nahame
CMU Ident: Rohde&Sehwarz, CIMU 200-11000008.02, 105091, 17361
Options: BT WBIZ B2 Varid, B4, 852 ari4, BS 3 arl4, B54 Var!4,BA3,B55, B35, POMCIA, WDDC400,L93, KQ, K20 K2 L, K22

KE3, K24 K06 KET, KEE K20 K42 K43 K4, K45, K47 K53, KET, KE2 KBS KE4 K65, K86, KET, K68 K89, Ka0,Ka1
KB2 KA3 K04 KA5KEE KA KA8 K92 FMRE intel Celerony TM), 256 MA
st

Sequence: -

Test Hame.and Condition Lower Limit | Upper Limit | Measured Value | PF |

RFE Chanpel 12, RF Level =700 dBrm, FOH 8, FOH Level 140048, Pilot Ch. Leve! 7.0 dB, Syne Ch. Level -16.00 08, DENS 1.5 48
SA0Y, WD, PN Offset O, FOH Frame Offset O, Attenuation (infOnt) 887 6.8 o, Impalrments: AWGN —, Freguency Ofset —
Conneched Service Option: Loophack Senice 2, Forward Radio Canf. |, Reverse Radio Conf. 1, Frame Rate: Fuli Rate

ME identification: Q00000058 14, Serial Number: B0024E26, Power Class: 0.0 WBm, Protocol Rev' B

Call to Mobile: 5C6 (WT-20000 || Iil Ii p d | |
RF Channel 12, RF Level 1010 ofBm, Traffic Channel 8, Traffic Leve! 15648, Pliot Level 7.0 dB

Frarme Offset 0, PN Offset O, Altehuation (In'Out) 6.5/ 6.8

Start-Frequency: 2051 MHz, Stop=Frequency: 2095 MHz, Interferer-Level -44.0 oBm, Interferer-Pathioss 16.5 dB

CDMAZ2000 Receiver Blocking Test  FER at 2095 MHz; |I:I| 10,00 % | 0.00 % | |

RF Channel12, RF Level =100 dBm, Traftic Channel 5, Traffic Level -15.648, Pliot Level -7.0 B

Frarme Offset 0, PN Offset O, Attenyation (In0Qt) 6.57 6.8

Start-Frequency: 2185 Mz, Stop-Freglency: 2250 MHz, Interferer-Level -44.0 dBm, interferer-Pathioss 16.5 d8

CDOMA2000 Receiver Blocking Test FER at 2230 MHz: |I:I| 10.00 % | 0.00 % | |
RF Chanpel 12, RF Level 30,0 ¢Br, Trafflc Charnnel 8, Traific Level -15.6¢8, Pilot Leve! -7.0 dB

Frame Offset 0, PN Offset O, Attehuation (Iw'Out) 6,57 6.5

Stark-Frequency 2026 MHz, Stop-Frequency: 2050 MHz, Interferer-Leved -30.0 oBm, Interferer-Patiloss 16.5 d8

CDMA2000 Receiver Blocking Test  FER at 2050 MHz; |I:I| 10.00 % | 0.00 % | |
RF Channel 12, RF Level-1001.0 B, Trafflc Channel 8 Trafic Level 15648, Pifat Leve!-F.0 8

Frame Offset 0, PN Offset 0, Attenbiation (IOl .87 6.5

Star-Freqiency: 2230 MHz, Stop-Frequency: 2255 MHz, lnterfererLevel -30.0 dBrm, Interferer-Pathloss 16.5 48

CDMA2000 Receiver Blocking Test FER at 2255 WHz: |I:I| 10.00 % | 0.00 % | |

RFE Chanpel 12, RF Level 1000 oBr, Traffic. Channel 8, Traffic Level 15648 Pliot Level 7.0 dB

Frame Offset 0, PN Offsel O, Altebugtion (In'Out) 687 6.8

Start-Frequency: 1 MHz, StogcFrequency: 2025 MHz, Interferer-Level: - 15.0 oBm, Interferer-Fathloss 16.5 o8

CDMAZ2000 Receiver Blocking Test FER at 2025 MHz: |I:I| 10.00 % | 0.00 % | |

RFE Chapnel 12, RF Level 210700 dBm, Traffic Channel &, Traffic Level 15648, Pliot Level -7.0 ¢B

Frarme Offset @, PN Offset O, Aftenyation (I0ot) 6.5/ 6.8

Star-Frequency: 2255 MHz, Stop-Freqlency: 3000 MHz, Interferer-Level 15,0 dBm, interferer-Pathioss 19.0 dB

CDMA2000 Receiver Blocking Test  FER at 3000 MHz: C 0 1o00% 0.00 % |

Call Release Test: [ Il ] B a4 |

i\HS Serial Humber: 60024E26

Resulit: & Tests passed /0 Tests failed

(Exgcition T.l'.:ne: 21557 Seconds)

Fig. 3.5.5_9: Measurement report for blocking tests 5-7.

If no limits are exceeded the worst test result is displayed. If there are limits
exceeded each violation will be indicated.

However, the program stops if there are more than 25 violations, because
for the out-of-band tests 6 and 7, altogether 24 exceptions (where the FER
limit is exceeded) are permitted.

In this case, repeat the tests with the interferer set to the lower Alternate
CW Tone Power of —44 dB. If the FER does not exceed 10 % at 90 %
confidence level now, the test has been passed.

Note: If you break a test the last result on the screen could be not valid.
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3.6.1: RX Conducted Spurious Emissions

RX conducted spurious emissions are spurious emissions generated or
amplified in the mobile station's receiver that appear at the mobile station
antenna connector. There is no forward or reverse CDMA channel active
during this test.

The conducted spurious emissions are measured with a spectrum analyzer
connected to the mobile station's antenna port.

The purpose of test 3.6.1 is to verify that the emissions of the mobile station
do not exceed a specific set of limits.

This test is performed for each band class the mobile stations supports.

Recommended test setup:

Fig. 3.6.1_1 shows the test setup for test RX conducted spurious
emissions.

The RF ports of the mobile station and the analyzer are simply connected to
each other. There is no call setup or radio connection established between
the CMU and the mobile station. Nevertheless, the CMU is needed to start
program CMUgo.

The spurious emission measurements are made automatically, remote-
controlled by CMUgo.

il |

W

-
:
i

Thy

a
a
o Biasa

I mmEsssae
=

CMu200
Radio Communication Tester Mobile station

Spectrum analyzer

Fig. 3.6.1_1: Test setup for RX spurious emission test.

Test 3.6.1 contains in-band (RX / TX) and out-of band measurements.

Notes: In the RX band very low emissions are measured. This requires a
high sensitive test equipment, and good shielding. The RF
attenuation of the analyzer is set to 0 dB for this tests.

» To avoid overloading the analyzer make sure that the DUT
does not transmit during the test.

» Use a shielded chamber for the DUT (e.g. CMU-Z11).

» Use well shielded cables.
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Instruments and accessories:
¢ CMU200
e FSQ or FSU or FSP or FSL with preamplifier FSL-B22.

Path loss compensation:

(see previous section)

e  Measure the path loss between the MS and the spectrum analyzer
Test procedure:

1) Connect the analyzer and the mobile station as shown in Fig. 3.6.1_1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000_3.6.1.seq.

e e o = (oo

Blustooth Test Set - Banc riliskang

COMA 2000 1-Tane Desensitization Show Hint

COMA 2000 Ady Chan Selsctivity CDMA 2000 X Spunous Emezsions 1 10
COMA 2000 Blockng Tests 1-4 f';/ | i COMA 2000 R Spurious Emissions 2

COMA 2000 Blockng Teats 57 COMA 2000 A Spurous Emestions 2
COMA 2000 Call Relege COMA 2000 R, Spurious Emszsions 2
COMA 2000 Call Setup Test End

COMA 2000 Call Testzst

CDMA 2000 Echotest

COMA 2000 FER Testzat

COMA 2000 Fading Teu

COMA 2000 Handalf

COMA 2000 It Spur Resp Atten.

COMA 2000 Oceupied Bandwidth

COMA 2000 Push To Talk X |
COMA 2 R Spuious Emizsons 1 i
COMA 2000 R Spusious Emissions 2

COMA 2000 T Channel Power

COMA 2000 T S punous Emizsions %‘
COMA 2000 T Spurious Ini

COMAcne Call Fleleass

COMéone Call Setup =| =
[crnm'mm_am SEQ Fiopeme | Comman Seltings .. |

LosdSequence . | SaveSequence | Diicaty Tot i | Copy List o Cliboard. |

Fig. 3.6.1_2: Available and selected test items (test sequence) for RX spurious emission test.

For each band class, the standard TIA-98 provides a set of limits for various
frequency ranges such as the receive band, the transmit band and out-of-
band sections. Use test item CDMA 2000 RX Spurious Emissions 1 for in-
band measurements, and the items CDMA 2000 RX Spurious Emissions 2
for out-of-band measurements. Four sections are treated separately in
sequence CDMA2000_3.6.1.seq:

e in-band

e  below the TX band

e  between the TX and RX bands, and
e  above the RX band.

There is no Call Setup, no Call Connection, no Forward or Reverse signal
present during this test. Nevertheless, CMUgo does not start without the
Basic Initializing, which requires that the CMU200 is connected to the GPIB
port.
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Configure test items CDMA 2000 RX Spurious Emissions 1:

1) Double-click CDMA 2000 Spurious Emissions 1 in the list of the
selected test items.

The window CDMA2000 RX Conducted Spurious Emissions for in-band
appears (see Fig. 3.6.1_3).

CDMA2000 RE Conducted Spurious Emissions / In-Band

—SpurioLiz Emizzions / Bx-Band

vaon [MHz); 1930
" bis (MHe] [ 190 | GeneeRXBand(Bm | 76
I Analpzatol |
i 1 : 0.8
RBW (MHz), Eingangsdampfung {dB]:
~ Spurious Emissions. £ TH-Band
Yo [MHz): 1850
Biz (MHz): 1910 | Grenze T Band (dBm): | 61
Arialyzator
: I 1 | ne
REW/ (MHz): Eingangsdampfung (dB];
Geratebezsichnung: Fau
— Beschreibung
In-Brand
Ok I Canicel

Fig. 3.6.1_3: Setup for CDMA2000® RX conducted spurious emissions / in-band.

The in-band window defines the spurious emissions in the RX as well as in
the TX band. Opening the pull-down list /S-98 Predefined Tests shows you
the available in-band tests (see Fig. 3.6.1_4):

~|5:98 Predefined Tests

|BC1  (Moith &merican PCS)

Le

B BCT  [Marth American PCS]
T|BC2  [TACS band) N
BC3  [TALCS band] low
BC3 [TACS band] middle
BC3 [UTALS band] high
BC4  [Korean PCS]

BCE  [MNRTA450] low

BCE  [MET450] middle
BCH [MNRT450] high

BCE  (IMT-2000) -
T BC?  [Marth American 700 MHz) =
BCE (1800 MHz Band)

BC3  [Morth Amencan EII_:IEI MHz] el

Fig. 3.6.1_4: Predefined in-band tests for CDMA2000® RX conducted spurious emissions / in-
band.

For BC3, BC5, BC10, and BC11, the RX and TX bands are not continuous
but have gaps. Consequently you find three predefined tests, e.g. for the
three subsections of BC3 bands.
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Predefined parameters are the From and To Frequencies, the RBW, and
the Limits.

If you modify one of these entries, the selection changes to User defined.
2) Select your test.

3) Modify parameters if necessary.

Listed below are some of the remaining parameters:

1) Enter the path loss you measured between the MS and the spectrum
analyzer as Analyzer Input Attenuation.

2) Enter as Auxiliary Device Name the name you specified for the
analyzer's GPIB configuration (see section Configuring the GPIB
settings on page 6).

3) Add acomment if you like.
4) Click OK.

You are back in the Configure Test window (Fig. 3.6.1_2).

5) Configure the next test item.
6) If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 3.6.1_2).

7) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).

Test description and measurement report:

When the basic initialization is completed, the specified sections of the
spectrum are scanned one after the other. For each section scanned, the
maximum measured value is stored in CMUgo.

Once all steps have been completed, you get a display similar to
Fig. 3.6.1_5 (on page 45).
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Measurement Report Suesscmanz

Operator: nahare
CMU Ident: RahdebSehwarz, CMU 200-1100.0008.02, 105091, 115 61
Options: BINVBIZ B2 arld B4 B2 Varl4, B33l ar! 4, Bo4liar 14, BE5, BAS, BIS, PCMCIA, WDD G400, U9 KO K20 K21 K22

K23,K24 K26 K2T. K28 K29 KA K3 K44 K45 K47, K55, K61, K62, K63 K54 KBS K66, K67, K65, K69,K 80, K81

KB2,KB3 K84 KBS KEE, K7, K88 K92, FMRE, Inte! Celeron(TM), 256 MB
e

Sequence: -

Test Hame and Condition |Lower Limit |Upper Limit | Meazured Value | PF |

RIX Bandt 1930.000 Mz - 1930.000 MHz
Conducted Spurious Emissions:  Wax, powsr &t 1936.928 MHz |I:J| -76.00 dBm | -85.43 dBm

T Banel: 1850.000 MHz - 1910.000 MHz

Conducted Spurious Emissi Max power at 1897.528 MHz |I:I| -61.00 dBm | -85.54 dBm | |
From 1.000 MHz to 1550.000 MHz

Conducted Spurious Emissi Max, powerat 1.647 MHz |I:I| -47.00 dBm | 6881 dBm | |
From 1970.000 MHz to 1930.000 MHz

Conducted Spurious Emissi Max, pawer at 2031.575 MHz |I:I| ~47.00 dBm | 7652 dBm | |
Feam 1990.000 MHz to 6000.000 MHz

Conducted Spurious Emissi WMax, power at 3599953 MHz |I:J| -47.00 dBm | -72.55 dBm | |
Result: 5 Tests passed /0 Tests failed

(Exgchtion Time: 74.6 Seconds)

Fig. 3.6.1_5: Test result for CDMA2000® RX conducted spurious emissions.

The report screen displays the maximum emission and the frequency at
which the maximum has been detected. Measurement values that are
below the limits are displayed in green; those which exceed the limits are
displayed in red. In addition, the right-hand column (P/F, for Pass/Fail)

indicates whether a test was passed or failed.

To repeat a test sequence, click the start button again (Fig. 3.5.2_7).

If your mobile station supports more than one band class, change the item

configurations accordingly and start the test sequence again.
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Receiver Tests in Multipath Fading Channel

Overview

The receiver tests in multipath fading channel show how well the mobile
station demodulates a CDMA ftraffic channel under realistic propagation
conditions. Unlike other tests using static signals, the RF input at the mobile
antenna changes over time as if the mobile station were moving and
received the forward signal simultaneously via different reflections.

Fig. 5_1 shows a car with a mobile radio installed, driving in a typical urban
situation. You see some (of many) routes a Node B transmitter signal takes
at this point to reach the antenna on the car. Since the car is moving, the
routes may be completely different an instant later.

Fig. 5_1: Typical multipath condition in the city for a mobile radio installed in a car.

Reflected signals differ in attenuation and length (delay). We will call a set
of routes with nearly the same delay one "path". The yellow lines in Fig. 5_1
belong to one path, the white lines to another. If there is no direct line of
sight between Node B and the mobile station, the sum of the reflected
signals of one path represents a "Rayleigh" fading profile.

Each mobile standard defines its own characteristic fading profiles. During
a test, the stipulated profile is calculated inside a channel simulator in
realtime. Measurements can thus be repeated at any time, providing the
same results.
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The standard TIA-98 stipulates the following six CDMA2000° fading
profiles:

configuration 1:  speed 8 km/h, 2 Rayleigh paths

e configuration 2:  speed 14 or 30 km/h depending on Band Class, 2
Rayleigh paths

e configuration 3:  speed 30 km/h, 1 Rayleigh path

e configuration 4:  speed 100 km/h, 3 Rayleigh paths
e configuration 5:  speed 0 km/h, 2 Rayleigh paths

e configuration 6:  speed 3 km/h, 1 Rayleigh path

Measure the performance of the mobile station in multipath fading in the
same way as in non-fading receiver tests. Apply a forward signal with
predefined channel configuration and RF level, and check the Frame Error
Rate (FER) or the Bit Error Rate (BER) for each frame category (data rate)
supported by the mobile station.

3.4.2,3.4.7 - 3.4.9: Demodulating the Forward Channel

Each of the receiver tests in sections 3.4.2, 3.4.7, 3.4.8, and 3.4.9 of the
standard TIA-98 is about "demodulation of the forward traffic channel in
multipath fading" conditions. Since all of these tests use the same hardware
configuration and only differ in their parameters, they are discussed
together in this section. CMUgo offers one common test item for all four
tests.

Fig. 5 2 shows the functional hardware setup for the fading tests as
outlined in the standard, using an RF fading channel simulator.

AWGN
generator
loc
lor Channel for lo )
™ simulator MOt,)”e
Base station
station under

RX test

Fig. 5_2: Functional setup for fading tests in the standard TIA-98.

The RF chanpel simulator transforms the static level TX signal |, into the
fading signal l,.. An AWGN generator adds white noise |, to simulate other
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non-CDMA channels. |, is the signal summary at the antenna of the mobile
station under test.

In this Application Note, the fading profiles are generated in the baseband
(and AWGN is added). This method has two major advantages over an RF
channel simulator:

e Baseband fading ensures optimum signal quality

Any RF-channel simulator has to convert the RF signal down to a low
intermediate frequency before applying a fading profile. This is
followed by an up-conversion. Each conversion causes signal
distortion and additional noise, and could decrease the dynamic range.
Baseband fading does not need conversions; there are no such
impairments.

e Automatic calibration is provided inside the SMU. No external
measurements are necessary

The most critical parameters for the receiver measurements are the
absolute signal power 1., and the ratio 1,/ loc. (signal to AWGN). With
an external channel simulator, you have to measure both signals and
adjust the levels precisely. Using baseband techniques, the ratio 1o,/ loc
is automatically set correctly inside the SMU, and the correct absolute
power can be adjusted at the CMU200 without a measurement.
Moreover, one single baseband calibration is valid even if the RF
channel changes.

Recommended test setup:

Fig. 5 3 shows the hardware setup for CDMA2000° fading tests with an
SMU.

The CMU200 generates the CDMA2000° forward channel in the baseband
and provides it at the 1Q outputs of the option CMU-B17. This signal is fed
to the baseband inputs of the SMU generator. Inside the SMU, fading
profiles are applied and AWGN is added. Then the signal is returned from
the SMU baseband outputs to the 1Q inputs of the option CMU-B17, and up-
converted into the RF band.

For connecting the instruments, the option CMU-B17 includes a dedicated
cable with an DSUB connector to the CMU200 and BNC connectors to the
SMU.
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SMU200
Vector Signal Generator

1Q
Mobile station

" Sasssmssss

CMU200
Radio Communication Tester

Fig. 5_3: Hardware setup for CDMA2000® fading tests.

Instruments and accessories:
e CMU200 including CMU-B17 I/Q-IF interface
e SMU incl. options SMU-B14, B15 Fading Simulator
SMU-B17 Baseband Input
SMU-K62 AWGN

Path loss compensation:

e Measure the RF cable loss between the mobile station and the
CMU200. Enter this value later as Input / Output Attenuation in the
CDMA 2000 Call Setup panel, and as Cable Loss in the test item
CDMA 2000 Fading SMU. The CMU200 will then compensate for this
amount automatically.

Fading path:

Fig. 5_4 illustrates the signal processing in the baseband, displayed on the
SMU generator screen.

Inside the SMU, only the blue blocks are active. The IQ input signals are
fed into the baseband block Fading A, where the requested profiles are
generated. Afterwards they are sent to the AWGN / Impairment block,
which adds the white noise.
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Freq A 1.000 000 000 00 | GHz ~| p——. PEFa].so,m dBm Lwa|-3o_u|]|anm 'l
Freq 8 1.000 000 000 00 |GHz ~| |rrore Psva].ao,w dBm Lw'n|-3o_m|uam -

I A ALC-Auto | B: ALC-Auto Info I
]
Basehand A 10 Mod A (RF/A Mod A
config... | - config... | confiy... | | - RFSA
I On ron | | on
MSK
Graphics BERT
config... I confiy... I
I On [] ron
Graph A+B BERT
Baseband B Fading B 10 Mod B RF/A Mod B
config... I config... s config... I confiy... I ¥ 25
I~ On I On ron | [ | ron
MSK Std Del
BERT
Fig. 5_4: Functional signal processing inside the SMU.
In the baseband path, the levels vary several times; see Fig. 5_5:
CMU200
AWGN
SMU
loc
CMU-B17 | |or for lo CMU-B17
1Q Out > Fadi >  1QIn RF
:C > malats Z ) Dd ~| generation >
4 i 4
i Att. Insertion loss i Ampl. Mobile
: : station
I |
L S|

Fig. 5_5: Level variation in the fading path

Due to the high crest factor of CDMA2000° signals, the average level at the
CMU baseband outputs is already reduced in the CMU-B17 before reaching
the SMU inputs. If the checkbox SMU Baseband Input Calibration in the
multipath test item is enabled (see Fig. 5_10), the SMU measures the level
at its 1Q inputs. The attenuation Att. in Fig. 5_5 is the difference between full
scale and the measured level.

To avoid clipping, the fading simulator further reduces the baseband level.
This attenuation is called insertion loss in Fig. 5_5.

» The SMU knows both attenuations, and adjusts the actual internal
AWGN level automatically to maintain the required ratio I,/ loc.
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Whereas the level attenuation Aft. in the CMU-B17 output block is
compensated by an amplifier inside the CMU-B17 input block, the insertion
loss in Fig. 5_5 is not yet taken into account. If no measures are taken, the
RF output of CMU200 would be too low.

The test item CDMA 2000 Fading SMU copes with this by simulating a
higher output attenuation for the CMU200. The insertion loss is added to
the RF cable loss, and the CMU raises its level correspondingly.

Generic Test Item, Subtests, Sequences

The tests for sections 3.4.2, 3.4.7, 3.4.8, and 3.4.9 of the TIA-98 standard
all use the same hardware setup and one common generic test item CDMA
2000 Fading SMU.

The tests of the four sections differ in their channel configuration:

Perform the tests from section 3.4.2 on the forward fundamental channel.
Perform the tests from sections 3.4.7 and 3.4.9 on the forward fundamental
channel if it is supported by the mobile station. Otherwise perform these
tests on the forward dedicated control channel (not supported by CMU200).
Perform the tests from section 3.4.8 on the forward supplemental channel if
it is supported by the mobile station.

To set up the channel configuration use the test item CDMA 2000 Call
Setup.

Furthermore, the tests differ in their power control configuration; set this up
in the test item CDMA 2000 Fading SMU.

Perform the measurements for each band class the mobile station
supports.

Each of the four sections contains a number of subtests (single
measurements) with a specific combination of parameters for the level
ratios, the data rates, and the fading simulator configurations. For each
subtest, a parameter set is preprogrammed in the test item CDMA 2000
Fading SMU.

In addition, CMUgo provides several several predefined test sequences for
each section 3.4.2,3.4.7,3.4.8,and 3.4.9.

From the CMUgo user's point of view, the multipath tests are handled in the
same way as tests with static RF level:

» Load a predefined test sequence.

» Adapt the parameters to your application and enter the path losses of
your test setup (see section below).

» Save your test sequence for later use.
» Run the test.
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For tests of section 3.4.2, take one of the three following sequences:

CDMA2000_3.4.2 T17.seq uses the parameters from test 17 of the 23
(sub-)tests of chapter 3.4.2. Use this sequence as an example, and modify
the parameters as required by your application.

CDMA2000_3.4.2 _T01-T23.seq contains all 23 tests. Before running this
sequence, delete each subtest from the list that is not applicable to your
device under test (e.g. if your mobile receiver does not support the
requested radio configuration).

For tests of sections 3.4.7 - 3.4.9, take the following sequences:

CDMA2000_3.4.7_T02-T12.seq runs the tests 2, 4, 6, 8, 10, and 12 of
section 3.4.7. (For the odd-numbered tests the parameters are not yet
specified up to version F of standard TIA-98.)

CDMA2000_3.4.8 T01-T20.seq uses the parameters from test 1 to test 20
of chapter 3.4.8.

CDMA2000_3.4.9 T05-T16.seq uses the parameters from the tests 5 to 8,
and tests 13 to 16 of chapter 3.4.9. For the other tests the parameters are
not yet specified up to version F of standard TIA-98.)

The following lines refer to the sequence CDMA2000 _3.4.2 T17.seq as an
example. Handle the other sequences in the same way.

Test Procedure

1) Connect instruments and mobile station as shown in Fig. 5_3.
2) Run CMUgo, and then click Configuration, Configure Tests.
The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000 _3.4.2 T17.seq.

Tbem Selacted Diasciphon

Banc fritiskang

Shawe Hirlt

COIMA 2000 Call Selup
COMA 2000 Fadng SMU
COMA 2000 Cal Rigease
Test End

; | Common Setings §
losdSeqerce | SaveSequnce | I | Copy Liit to Cipboed
J | == | j ] |

Fig. 5_6: Available and selected test items (test sequence) for the demodulation of forward
fundamental channel in multipath fading channel test.
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Check Basic Initializing:

Check whether the correct function group inside the CMU is activated; see

table below:

BCO, BC2, BC3, BC7, BC9, BC10 |IS-CDMA2000 Cellular Band
BC1, BC4, BC8 IS-CDMA2000 PCS Band
BC5 IS-CDMA2000 450 MHz
BC6 IS-CDMA2000 IMT2K Band

Table 5_7: Band classes and CMU function groups

Configure test item CDMA 2000 Call Setup:
4) Double-click CDMA 2000 Call Setup in the list of the selected test

items.

The window Call Setup Configuration opens.

Protocol Revision:

MCC:

Ltsing this mobile 10 to farce registration [

Q0a0o00a000

1]

[T Activate AWGN

- Afteriuation
Inpt:

Dutput;

8l x
= Metwork: - Physical Channel
BC1 [Marth c v FRF Channel: 500
L oad Network Diefault Channel & 51D I Levsl [dBm]: | 70
- Call Mods
|Test Loopback Service Option 2 j = Fundé’fhan_tal Charinel [FCH]-
Dl fram ot Channek: a3
& .
it Lewel [dB): 4
I azimum Time [sec.] il b Ditset I_a.
™ Decimal conversion of the reparted ESH
|
— Radia Configuration (Forward/Freversel—— - Pilot Charnel
[F1/R1 =] | | Level(dB) | 7
additional FEHYSEH Configuatiore_| S
— Frame Rate- Lewel [dB): Ii‘ls
|Full Rate =]
~OENS
- Parameter v Activate OCNS ‘
ek AT Impairment
MID: Frequency Offset (kHz): 0
PN Offset: AGN Level [dB): —
| 2
| 2

- Test

[ Standby Fower Test
" Acoess Probe Power Test
™ Acoess Probe Stainway

CU Conrectaor;

] Uszer lrput for RF Channel,_ SI0 and NID:
™ Don't test the used service optioh of the mobile:

Configure ..

| oK. I Carice|

Fig. 5_8: Call setup configuration for demodulation of forward fundamental channel in

multipath fading channel tests.
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5) Select the Network corresponding to the band class (BC) of your
mobile station.

6) Depending on the Test Mode, select one Call Mode from the service
options supported by both the CMU and your mobile station (see
tables 5.9 a, b):

Fundamental Channel

Test Mode RC of Forward | RC of Reverse | Call Mode (Service
Traffic Channel | Traffic Channel Option)

Test Mode 1 1 1 S02 / SO55

Test Mode 2 2 2 S09 / S0O55

Test Mode 3 3 3 S0O2 /8055 /8032

Test Mode 4 4 3 S0O2 /8055 /8032

Test Mode 5 5 4 S0O9/S055 /8032

Table 5.9a: Test Modes, Radio Configurations and Call Modes on Fundamental Channel.

Supplemental Channel

Test Mode RC of Forward | RC of Reverse Call Mode
Traffic Channel | Traffic Channel | (Service Option)

Test Mode 3 3 3 S032

Test Mode 4 4 3 S032

Test Mode 5 5 4 S032

Table 5.9b: Test Modes, Radio Configurations and Call Modes on Supplemental Channel.

SO2: Loopback Service Option 2
S09: Loopback Service Option 9
SO55: Loopback Service Option 55
S032: Test Data Service Option

Notes: Dedicated Control Channel Test Modes are currently not supported
by the CMU200.

Supplemental Code Channel Test Mode 1/ 2 is currently not sup-
ported by the CMU200.

7) Select your Radio Configuration (Forward / Reverse) combination.

8) Enter a channel number for the call setup at Physical RF Channel.

9) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

10) Make sure that OCNS is activated.
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You may modify the other parameters if necessary.

11) Click OK.

You are back in the Configure Test window (Fig. 5_5):

Configure test item CDMA 2000 Fading SMU:

1) Double-click CDMA 2000 Fading SMU in the list of the selected test

items.

The CDMA2000°® fading window appears (see Fig. 5_10).

&
- . FFCH Paramet RF Paramet
earDefified I Tt |3_4_2 Test17 vI RF Channel 283
lar# loc: | 12:dB Metw, IBC‘I [Morth American 'I
Pilat Ec / lar B |-Aberuations
Traftic Ee / lar -30 4B e
2.dB
Instrumerts. SHiLI, ChLI200 oo — - Eobe Lozl |
Cable Losz UL 2 dB
FPC Mode oon -
Data R ate Half d - SMU Baseband [nput
Radio Configuration |F2 /R2 i
4 = Calibration v
ChSimCha [3- 30,1Path (BCO.11) 7]
- FER Setting Bihary Device Name
FER Lirit 05 % Ll
hin, Confidence Level B/
Max; Number of Frames 2000
- Dieseription 0K I Cancel I
342 Test17

Fig. 5_10: The generic CDMA2000® window for demodulation in multipath fading.

The CDMA2000°® fading window can be used for the test numbers 3.4.2,
3.4.7,3.4.8,and 3.4.9.

2) Select your Network (Band Class),

3) Select one Test.

Once the bandclass and a test are selected most of the parameter entries
in the window above are preset with predefined values from standard TIA-
98 such as the signal parameters I, / Io, Pilot E, / I, Traffic E, / Iy, the
Data Rate, the Channel Simulator Configuration, and the FER Limit. If you
modify one or more of these parameters, "User" will be indicated in the
checkbox beside the test select field.

4) Modify these parameters if necessary.

Listed below are some of the remaining parameters:

5) Enter a Confidence Level and the Number of Frames.

6) Enter a channel number at RF Channel.
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7) Enter the path loss you measured between the MS and the CMU200
as Cable Loss DL and UL.

8) Enable the SMU Baseband Input Calibration checkbox in the item
CDMA2000 Fading SMU which follows immediately after CDMA
2000 Call Setup in your test sequence. The SMU will then measure
the incoming baseband signal and adjust the AWGN correctly. This
calibration remains valid for all following test items.

9) Add a comment in the Description field if you like.
10) Click OK.

You are back in the Configure Test window (Fig. 5_5).
11) Configure another item. If necessary, create your own sequence.

You may want to store your sequence. Use the Save Sequence button in
the Configure Test window (see Fig. 5_5).

12) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:

Click the start icon in the menu bar of CMUgo:

< CMUgo -
File  Measurements

=d > m

Fig. 5_11: Start icon in the menu bar of CMUgo

To stop a running measurement:

»  Click the stop icon in the menu bar of CMUgo:

Fllz  Measiemerhs SiTifig

= H| > W0

1

Fig. 5_12: Stop icon in the menu bar of CMUgo

Test description and measurement report:
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When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message if it is already powered up. After
the individual response time of the mobile station, the CMU200
automatically registers the mobile station and sets up a call connection. The
pop-up menu disappears when the call is established.

The sequence CDMA2000 3.4.2 T17.seq sets up the channel simulator
configuration 3. This simulates one path, and a velocity of 30 km/h. The
CMU200 starts the frame error measurement. The minimum number of
frames is defined in the standard TIA-98 for the requested confidence level
of 95 % as 9000 frames. With a frame length of 20 ms, the measurement
lasts 180 seconds. For a first orientation, fewer frames could be taken. (In
the test sequencies, the number of frames is set to 2000.)
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Once the test has been completed, you get a display similar to Fig. 5_13.

8l -iojx|

Elemwwmwhw

R PEIS TN LL SR W 42|

Measurement Report Suoesscivanz

Operator: noname
CMU Ident: Rohde&Schwaer, CMU 200-1100.0008.02, 102652, V4.00
options: 0,817,821 Vart4, 852 Vart 4 BS3Varid, B54\ar) 4. 856Var) 4, B66, COPROC_ FULL BA3, B39, A58, B35, PCMCA

WDDCH00,L00,K0.K 14,K20,K29, K22, K23, K28 K26, K27, K28, K29, K42, K43, K44, K45, K47 K45,K53 K58, K59

K61,K61,K62,K63, K64, K65, K66, K67, K65, K69, K 80,081, K82, K83, K54, £ 55, K86, K87 KB, K92, K96, FMRG

ntel Celeran(TH), 256 MB

k!
Sequence: -

Test Name and Condition ]l_ownr L'l'nhEUpner Limit l Measured Value ] PF |

RF Channel 500, RF Level -63.0 dBm, FCH 8 FCH Level/-14.0 dB, Filot Ch. Levei-7 0 dB Sync Ch. Leve!-16.0 ¢B, OCNS-1.5 dB
SID #3174, NiD 1, PN Offset 0, FOH Frame Offset 0, Altenualion (in/Out) 2.0/ 2.0 dB, Impairments: AWGN —, Freguency Offset —

Conpecled Sérvice Option: Loopback Sérnvice 2, Forward Radio Conf. 1, Reverse Radie Conf 1, Frame Rate: Full Rate
MS identification: 000000003814, Senal Number; BO024E26, Power Class: 0.0 d8m, Protocol Rev. 6

Call to Mobile: 5C1 (Narth American PCS) [ I[I ] p 1 o
FER Measurement 142 Test 17 | os0% 0.00 % v
Trans Frames=2000, Conf Levei=100 0%

Call Releass Test: | —|— e S IR
MS Serial Number: 60024E26

Result: 3 Tests passed /0 Tests failed

(Execulion Time: 741 Seconds)

Ready [ToLE I [16:58:56 [Vield 100%( 1} -

Fig. 5_13: Result for demodulation of forward fundamental channel in multipath fading
channel test.

Measurement values that are inside the limits are displayed in green; those
outside the limits are displayed in red. In addition, the right-hand column
(P/F, for Pass/Fail) indicates whether a test was passed or failed. You see
the number of frames, and the actual confidence level that was reached for
this measurement.

Note: A test result which seems to be inside the limits (e.g. BER = 0%)
could be displayed in red colour as failed, if the confidence level
specified in the test item could not be reached. This could happen
if the number of frames you entered was too low.

If your sequence contains more than one test item, each one provides a
single test result. The total number of passed and failed tests are counted
inside CMUgo and presented by the item Test End.

As another example, Fig. 5 14 shows the result of sequence
CDMA2000_3.4.2 _T17_Char.seq.

This sequence reveals the input characteristic of the mobile receiver: Ty, / loc
has to be greater than 6 dB for a frame error rate below 0.5 %.
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8l -10] x|
Fle Measrements Configurabon  Window Help

el PpENSL TN L LSRR W =% |

M 3
easurement Report Buoesscimanz
Operator: naname
CMU Ident: Rohde8Sebwarz, CIML 200-1100.0008 02, 102652, 1/4.00
Options: 0,817,821Var14, 852 Var14,B53Var14, B54Vart4, 856 vart4, 566, COPROC_ FULL 53,685 558, B35, FCMCIA
WDOCEH), U K0 KIEK20 K20, K22 K2 K24 K26, K2T K28 K28, Kd2 K43, K84, K43, K47 K48 K53 K8, K59
KE1,K61,K62, K63, K64, K65, K66, KB, K68, K69, K80, K81, K82, K83 K84, K87, K86, K87, K88, K92, K06, FMRE
Inted Ceteron{THM), 256 MB
et
Sequence: ---
Test Hame and Condition Lml.imn Upper Limit | Measured Value [ PE ]
RF Channel 500, RF Level -63 0 d8m, FCH 8, FCH Level -14.0 ¢, Pilat Ch. Leve! 7.0 o8l Sync Ch. Level -18.0 o8, OGNS =158
SID 4374, NID 3, PN Offset 0, FCH Frame Oifset 0, Altenuation (W'Out) 2.0/ 20 @B, Impairments: AWGN —, Frequency Offset —
Connected Senvice Oplion: Lospback Sewice 2, Forward Radie Conf 1, Reverse Radio Cont 1, Frame Rate: Full Rate
MS identitication: 000000003514, Serial Number: BOOZSEZE, Fowwr Class: 0.0 dBm, Protocol Rev. 6
Call to Mobile: 8C1 (North Amercan PCS) I 1|l 1 pasued o ]
FER Muasurement 3.4.2 Test 17 1248 :l 0.50 % 0.03 % o ]
Trans Frames=2000, Conf Levei=100.0%
FERMeasurement 34.2 Test 17 1148 =——=| osen | om=x [« |
Trans Frames=3000, Conf Levei=100.0%
FER Measurement 542 Tast 17 1048 |:1] 0.50 % | 0.08 % | v ]
Trans Frames=2000, Conf Level=100.0%
FER Measurement 3.4 2 Test 17 948 =—=| os% | o1 | » |
Trans Frames=9000, Conf Léver=100.0%
FER Measurement 342 Test 17 Ba8 |I:I| 050 % | 0.20 % | ol ]
Trans Frames=3000, Conl Lever=1000%
FER Measurement 342 Test 17 798 J:] vsasn | 028 % [ v ]
Trans Frames=3N, Conf Level=a3 3%
FER Measurement 342 Test 17 698 |I:IJ 0.50 % | 0.58 % [ . ]
Trans. Frames=3000, Conf Lever=63 7%
FER Measurement 342 Test 17 548 Jl:!] 0.50 % ] 0.67 % I - J
Trans Frames=2000, Conf Levels) 9%
FER Measurement 342 Test 17 448 |:| 0.50 % ] 1.08 % | - ]
Trans Frames=3000, Conf. Leveis) 0%
FER Measurement 3.4 2 Test 17 3d8 |[:| 0.50 % | 178 % | - ]
Trans. Frames=3000, Conf. Level=0,0%
FER Measurement 3.4 2 Test 17 248 JI:]] 0.50 % | 3.00 % | - ]
Trans Frames=3000, Conf Level=) 0%
FER Measurement 342 Teat 17 148 |E:}] 0.50 % ] 442 % | - ]
Trans Frames=2000, Cont Lever={ (%
FER Measurement 5,42 Test 17 048 |:i| 0.50 % ] 6.63 % | - ]
Trans Frames=2000, Cond Lever=0%
FER Measurement 1.4 2 Test 17 148 [=——| osa% | amwu | = |
Trans Frames=3000, Cont Leve/=0.0%
FER Measurement 34.2 Test 17 248 [=—=| oss | 1338 % | = |
Trans Frames=3000, Conf Lever=). 0%
FER Measurement 34 2 Test 17 348 =] oso% | teux | =]
Trans Frames=3000, Cond Lever= (%
Call Release Test: == jussea | ~ |
—
MS Serial Number: 60024E26
Result: 8 Tests passed /10 Tests failed
(Execution Time: 3023.0 Seconds)
=
Ready ET [ 15:26:00 [Vield 0% ( 0] 1) 2

Fig. 5_14: Test CDMA2000_3.4.2_T17_Char.seq shows the receiver input characteristic.

If the call connection between the mobile station under test and the
CMU200 has broken, CMUgo pops up a message box to inform you and
skips the rest of the tests.

To repeat a test sequence, click the start button again (Fig. 5_11).

If your mobile station supports more than one band class, change the
configurations accordingly and start the test sequence again.
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4 Transmitter Tests

4.5.1: TX Conducted Spurious Emissions

TX conducted spurious emissions are spurious emissions at frequencies
that are outside the assigned CDMA channel.

The emissions are measured during continuous TX transmission with a
spectrum analyzer connected to the mobile station antenna port.

The purpose of test 4.5.1 is to verify that the emissions of the mobile station
do not exceed a specific set of limits.

This test is performed for each band class the mobile stations supports.

Recommended test setup:
Fig. 4.5.1_1 shows the test setup for the TX conducted spurious emissions.

The RF ports of the Radio Communication Tester CMU200 and the mobile
station under test are connected by means of a resistive combiner. During
the test, a call is set up to the mobile station and a connection is
established by CMU using this path. In addition, a spectrum analyzer is
coupled in to measure the spurious emissions. The resistive combiner
ensures a flat frequency response.

Both the CMU and the spectrum analyzer are remote-controlled by CMUgo
to run the test automatically.

& . F " ;;E'I Reslslive
i o i i e combinar
TR vt x5
e Lx 9_'

CMU200

Radio Communication Tester Mobile station

(] A 108

Spectrum analyzer

Fig. 4.5.1_1: Test setup for TX conducted spurious emission test

Instruments and accessories:
. CMU200, FSQ, FSU, FSP or FSL

e Resistive combiner (recommended: Weinschel 1515-1, DC to
12.75 GHz)
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Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

e  Measure the path loss between the MS and the spectrum analyzer

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 4.5.1_1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000 4.5.1.seq.

Avalatle [ e | Selscied ] Dewcrtion

Bhustooth Test Set = Basic Inibalzng
COMA 2000 1-Tone Desenatization Show Hink
COMA 2000 Chan Selectivity COMA 2000 Call Setup
COMA L-‘ODD';&:L“Q Tesis 1-‘;‘ ' 4 COMA 2000 T Spurious Ind
COMA 2000 Blocking Tests 57 Tkl COMaA 2000 T Spurious Emizsions
COMa 2000 Call Aaleas : COMA, 2000 T Spurious Emissions
COMA 2000 Cal S:Iu:e CObA, 2000 T ;;L::g:: Em‘ m:t:‘,
COMA 2000 Call Testret COMA 2000 T Spurious Emiszions
COMA 2000 Echolest COMA 2000 T Spusious Emesions
COMA 2000 FER Testsat 1 COMA 2000 T Spurious Emissions
COMA 2000 Fading Test COMA 2000 Call Releate
COMA 2000 Handalf 1 Tesdt End
COMA 2000 Int Spur Resp Atten
COMA 2000 Deouped Bandwdh
COMA 2000 Push To Talk, x
COMA 2000 A~ Spurious Emizsaons 1
COMA 2000 RX, Sputious Emissions 2

)
COMA
COMA 2000 TX Sp %‘ |
CDMAone Call Releate -
CDMAone Cal Setup =l =
[coma000 451 5Ea Fitg= | Comion Saliigs

Load§ | saves | fypicato T it | Copy Listto Clpboard |

Fig. 4.5.1_2: Available and selected test items (test sequence) for TX conducted spurious
emissions.

The sequence CDMA2000 4.5.1.seq contains as an example the test suite
in accordance with ITU specification / Category A.

Test item CDMA 2000 TX Spurious Init causes the CMU to continuously
send '0' power control bits to the mobile station. This sets the mobile
station's output power to maximum. Test item CDMA 2000 TX Spurious Init
has no parameter window.

First check Basic Initializing

Check whether the correct function group inside the CMU is activated (see
table 4.5.1_3).

BCO, BC2, BC3, BC7, BCY, BC10 |[1S-CDMA2000 Cellular Band

BC1, BC4, BC8 IS-CDMA2000 PCS Band
BC5 IS-CDMA2000 450 MHz
BC6 IS-CDMA2000 IMT2K Band

Table 4.5.1_3: Band classes and CMU function groups.
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Configure test item CDMA 2000 Call Setup:
1) Double-click CDMA 2000 Call Setup in the list of the selected test

items.

The window Call Setup Configuration opens.

Call Setup Configurstion

~ Metwark
|BCT North American PCS) |

Load Metwork Defaull Chatinel 451D |
- Call Mode
ITest Looﬁback Semvice Option 2 LI

— Phyzical Charnel
RF Charinel:

Level (dBm:

500

— Fundamantal Channel (FCH)

| 70
€ Call from fdobile Channel: [E]
= Call from Testset Sl Level [dB_']! __?_4.
imum Time (ses. S
Makimum Time [sec.] | a0 Frame Offset -
I~ Desimal corversion of the reparted ESN
|
- Radio Configuration [Farward/Reverse]—— - Pilot Channel
[F17m1 =] | | Level (B} |_?
aitioral LR E CH Earfigurations | | = e —
- Frame Rate Lewel [dBJ: qu 5
|Full Rate =
: —OENS
—Pararnster v Activate OCNS ‘
ik | 18liE= Impiairent
NID; | 1 Freguency Offset kHzE [ o
PN Ofsst: | il AWGN Lewel (dB): 1
Pratozal Revisiar: | .
|| ™ astivate 8w
MCE: | 1
- Atteriuations -
Usitvg this mobile [0 to force registration T | | Input: | ]
000000000001 | | gypeu &
— Tt
I "S.ta'r]dby Pawer Test LU Connectar: = RF
I dcoess Probe Power Test = RRE2
™ Aeceess Probe Stainway
™ Uset Input far BF Channel. 510 and NID
[~ Don't test the Used service aption of the mobile.
Configure .. ok Carcel

Fig. 4.5.1_4: Call setup configuration for TX Conducted Spurious Emissions test.

Depending on the Call Mode you selected, the configuration window
provides a set of Radio Configuration combinations.

2) Select your Radio Configuration (Forward/Reverse) combination.

3) Enter a channel number for the call setup at Physical RF Channel.

4) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

You may modify the other parameters if necessary.

5) Click OK.
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You are back in the Configure Test window (Fig. 4.5.1_2):
Configure test items CDMA 2000 TX Spurious Emissions:

1) Double-click CDMA 2000 TX Spurious Emissions in the list of the
selected test items.

The window CDMA2000 TX Spurious Emissions appears (see
Fig. 4.5.1_5).

DMAZODD TX Spurious Emissions _@] Ei

Start Frequency; | 0.003 MHZ._
Slnp Fregquency; I 015 mHz

RBuA: I 1 kHz 'i

S purious Emission Limit: | 13 dBm

F&x Input Attertiation; | 168 4
— Drescnption

Busiliary Dievice Mams: I FSu

ITA Category & f Test 1

ok | conca |

Fig. 4.5.1_5: Setup example for CDMA2000® TX conducted spurious emissions.

Predefined parameters are the Start and Stop Frequencies, the resolution
bandwidth RBW, and the Spurious Emission Limit.

If you modify one of these entries, the selection changes to User defined.
2) Select your test.

3) Modify parameters if necessary.

Listed below are some of the remaining parameters:

1) Enter the path loss you measured between the MS and the spectrum
analyzer as FSx Input Attenuation.

2) Enter as Auxiliary Device Name the name you specified for the
analyzer's GPIB configuration (see section Configuring the GPIB
settings on page 6).

3) Add acomment if you like.
4) Click OK.

You are back in the Configure Test window (Fig. 4.5.1_2).
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5) Configure the next test item, e.g. the first out-of-band.
6) If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 4.5.1_2).

7) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).

Test description and measurement report:

When the basic initialization is completed, the specified sections of the
spectrum are scanned one after the other. For each section scanned, the
maximum measured value is stored in CMUgo.

Once all test steps have been completed, you get a display similar to
Fig. 4.5.1_6.

Measurement Report Sueascmar:

Operator: noname
CMU Ident: Rohde&Sehwarz, CIMU 200- 1100000802 105093 V361
Options: BIYBIZ B2V arid Bd 1, B52ar1d A5 3l ari4, BS4l arld BE5 BA5, RIS PCMCI, WDDCAQ0,U93 KO K20, 821,522

KEAKP4 K20, K27 K28 K20 K42 K43, K44, K45 K47 K53 K61 KEZ KE3 K64 KBS KEE BT KBS KEQRA0 ka1
K82 K83 K04, K85 KA6 KAT, K B8 K92 FMRE Inte! Celeran(TML 256 MB
et
Sequence: -——
Test Hame and Condition Lower Limit | Upper Limit | Measured Yalue | PF |
RF Channel 500, RF Level -70.0 fBam, FOH 8, FOH Leved -7.4 of, Pilat Ch, Leve!-7.0 B, Syne Ch. Leve! -16.0 o8, OCNS-1.5 48
S04, WD PN Offset 0 FOH Frame Offset 0, Attendabion (in/Out) 5.0/ 5.0 B, Impairments. AWGN —, Freguency Offset —

Connected Service Option: Loopback Service 2, Forward Radio Cobf. 1, Reverse Radio Conf 3, Frame Rate! Fuli Rate
ME Jdentification: QO000RRG35T4, Serial Nomber: BO024E26, Power Class: 000 dBm, Protocol Rev, &

Call to Mobile: BC1 (Nosth American PCE] [ [ ] p d
CDMA& 2000 TX Spurious Init

CDMA 2000 TX Spurious Emissions  Max power at 0148 MAz

[ ] passed

-13.00 dBm -15.46 dBm

CDMA 2000 TX Spurious Emissions  Max. power at 0.557 MRz -13.00 dBm -61.21 dBm

COMA 2000 TX Spurious Emissions  Max powerat 495750 MHz
CDMA 2000 TX Spurious Emissions  Max power gt 1547.276 MH.
CDMA 2000 TX Spurious Emissions Max, powerat 1970160 MH:

-13.00 dBm -50.03 dBm
-13.00 dBm -10.68 dBm

CDMA 2000 TX Spurious Emissions  Max power at 21348.535 WA, -13.00 dBm -41.63 dBm

]
I
|
|
]| -13.00 dBm -78.44 dBm
]
]
]
|

Call Release Test: [ | passed

M5 Serial Humber: 60024E26

Result: 8 Tests passed /0 Tests failed

(Execition Time: 31.4 Seconds)

Fig. 4.5.1_6: Test result for TX conducted spurious emissions.

1MA86_1E 65 Rohde & Schwarz



1MA86_1E

Additional Tests on CDMA2000 Mobile Stations

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

To repeat a test sequence, click the start button again (Fig. 3.5.2_7).

If your mobile station supports more than one band class, change the
configurations accordingly and start the test sequence again.

4.5.3: Occupied Bandwidth

The occupied bandwidth (OBW) is defined as the frequency range, where
the fractions of the total radiated power of a modulated carrier above and
below the edge frequency are 0.5 % each, averaged over the frequency.

The occupied bandwidth is measured directly by the OBW procedure of the
analyzer's firmware.

The purpose of test 4.5.3 is to verify that the OBW of the mobile station
does not exceed 1.48 MHz for SR 1, nor 4.6 MHz for SR 3.

This test is applicable to BC 3 and 6 mobile stations only.

Recommended test setup:

Fig. 4.5.3 1 (on page 63) shows the test setup for the occupied bandwidth
test. It is the same setup that is used for test 4.5.1.

The RF ports of the Radio Communication Tester CMU200 and the mobile
station under test are connected by means of a resistive combiner. During
the test, a call is set up to the mobile station and a connection is
established by the CMU using this path. In addition, a spectrum analyzer is
coupled in to measure the OBW. The resistive combiner ensures a flat
frequency response.

Both the CMU and the spectrum analyzer are remote-controlled by CMUgo
to run the test automatically.

Instruments and accessories:
. CMU200, FSQ, FSU, or FSP, or FSL

e Resistive combiner (recommended: Weinschel 1515-1, DC to
12.75 GHz)

Path loss compensation:
(see previous section)
e  Measure the path loss between the MS and the CMU200

e  Measure the path loss between the MS and the spectrum analyzer
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Resislive
combinar

=Inl=

CMU200

Radio Communication Tester Mobile station
(] A 008

Spectrum analyzer

Fig. 4.5.3_1: Test setup for occupied bandwidth test.

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 4.5.3 1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CDMA2000 4.5.3.seq.

Avalable [item Selected ! Desorplion

Bluetoalh Test Set | 1 Basic Intiafizing
COMA 2000 1-Tone Dasensitization Show Hrt
COMA 2000 Adj Chan Selectivity COMA 2000 Cal Setup
COMA 2000 Blockmng Tests 1-4 _ ! COMA 2000 Decupied Bandwidth F 1, mas DEY 45 MH 2
COMA 2000 Blocking Tests 57 U g COMA 2000 Call Felease

COMA 2000 Call Releass Test End

COMA 2000 Call Setup

COMA 2000 Call Testeet J

'

COMA 2000 Echotest
COMA 2000 FER Testset
COMA 2000 Fading Test
COMA 2000 Handalf
COMA 2000 Int. Spen Ay
oL

[ 200
COMA 2000 Py X
COMA. 2000 A Spusious Emistions 1

CObA 2000 A Spurious Emiesion: 2

COMA 2000 T Channel Povest

CDMA 2000 T Spusious Emizsions %‘

COMA 2000 T S pusious Inst

COMAcne Call Fielests J -

COMaane Call Setup = =

[EoMAZ00_45 3 5Ea Eipniies | Common Setings .|
Load§ ~ | saves - il Tt | Copy Lt 1o Cipbosrd |
I | S SR | Erperi e of r,|

Fig. 4.5.3_2: Available and selected test items (test sequence) for occupied bandwidth.
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Check Basic Initializing

The predefined sequence uses BC3. If you work with BC6, activate

IS-CDMA2000 IMT2K Band (see table 4.5.3_3).

BC3

IS-CDMA2000 Cellular Band

BC6

IS-CDMA2000 IMT2K Band

Table 4.5.3_3: Band classes and function groups.

Configure test item CDMA 2000 Call Setup:
1) Double-click CDMA 2000 Call Setup in the list of the selected test

items.

The window Call Setup Configuration opens.

Call Setup Configuration

~ Network

Load Metwork Default Charinel & SID |

- Call Mode
|Test Loopback Service Option 2 ;I

€ Callfrom kil
& Call from Testsst TMU

M awimum Time (zec] | a0

- Phyzical Chanine!

Level [dEm]: 7

— Fundamantal Channel [FCH)

I~ Decimal conversion of the reparted ESH
1

i=]
RF Channel I_?g
| 0
g

Chanhel:
Leyel (dB]: 74

Frame Offset:

— Radin Configuration (Forward/Reyerse] —

[F1/R1 =]

sadioral PEH/EEH Earfigutations |

—Pilot Channel
Level [dB}

-Syne Channel
Lewel [dB):

- Frame-Hate
[FulRate Jd
—Parametet
SlD: | 1
MID; | 1
PN Offset: | 0
Protocol Revisicr: | [
MLCE; | 1

Using this mabile 1D to force registration
| 00000000000

—OEMS
v Activate DCNS

—Impairnent:
F[eqlg'ia'r]cy_ Diffset [kHz):

[~ Activate AWGN

~Tests
ml Sta’ndby Power Tgést
™ Access Probe Power Test

[ Aecess Probe Staiay

- Attenuations -
I ripuk:

Dutput:

[t}
| T
| 16
| 0
AWEN Level (dB): |_1
| B8
| B8
C RF

U Connectar:

™ Uset Input for RF Channel. SID and NID

[~ Dont test the used service option of the mobile.

Configure ...

Fig. 4.5.3_4: Call setup configuration for occupied bandwidth.

68

Rohde & Schwarz



1MA86_1E

Additional Tests on CDMA2000 Mobile Stations

The occupied bandwidth test is applicable to BC 3 or BC 6 mobile stations

only.

2) Select your band class at Network.

3) Select a simple Call Mode, e.g. Service Option 2 for Fundamental
Channel Test Mode 1.

4)  Select your Radio Configuration (Forward/Reverse) combination.

5) Enter a channel number for the call setup at Physical RF Channel.

6) Enter the path loss you measured between the MS and the CMU200
as Input Attenuation and Output Attenuation.

You may modify the other parameters if necessary.

7) Click OK.

You are back in the Configure Test window (Fig. 4.5.3_2):

Configure test item CDMA 2000 Occupied Bandwidth:
1) Double-click CDMA 2000 Occupied Bandwidth in the list of the

selected test items.

The window CDMAZ2000 Occupied Bandwidth Configuration appears (see

Fig. 4.5.3_5).

CDMAZ000 Occupied Bandwidth Configuration

15-98 Fredefined T st

SR max. Docupied Bandwidih = 1.48 MH
- Physical Chanrel Attenuations
RiF Channel | 76 | | Input(dB) | £.8
Level {dEm; 04 | | Output (dB): |_s§
- Fundamental Eharirel 1
Chiannel: | 8
Lesvel {da: ' 74
Frame Offzet: | 0
— Parameter i~ Decupied Bardwidth
PN Dffset | O | Limit Hz): 148
—Filat Channel —Analyzer
Tnput Attenuation [dB): | 158
Level (dB): | 4 Huniliary Device Name: | Fau
- Descnptian

SR 1, max. DBW = 1.48 MHz

ok I Cancel
Fig. 4.5.3_5: Setup for CDMA2000® occupied bandwidth test.
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Opening the pull-down list /IS-98 Predefined Tests shows you the three
available settings (see Fig. 4.5.3_6):

SR, mas: Dcoupied Bandwidth = 1,48 MHz _:_l
Ilzer defined

{IS-EIB Predefined Testz

SH1, max Oocupied Bandwidih = 1,48 MHz
SR mar. Oeocupied Bandwidth = 4.60 MHz

Fig. 4.5.3_6: Predefined tests for CDMA2000® Occupied Bandwidth

Predefined parameters are CMU Levels, and the Occupied Bandwidth Limit
If you modify one of these entries, the selection changes to User defined.
2) Select your test.

3) Modify parameters if necessary.

Listed below are some of the remaining parameters:
1) Enter a channel number at Physical RF Channel.

2) Enter the path loss you measured between the MS and the CMU200
as Input and Output Attenuations.

3) Enter the path loss you measured between the MS and the analyzer as
Input Attenuation in the SMXx field.

4) Enter as Auxiliary Device Name the name you specified for the
generator's GPIB configuration (see section Configuring the GPIB
settings on page 6).

5) Add a comment if you like.
6) Click OK.

You are back in the Configure Test window (Fig. 4.5.3_2).

7) Configure another item. If necessary, create your own sequence.

You may want to store your sequence. Use the button Save Sequence in
the Configure Test window (see Fig. 4.5.3_2).

8) Finally click OK (in the Configure Test window).

This completes the measurement setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.5.2_7).
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Test description and measurement report:

When the basic initialization is completed, a pop-up menu instructs you to
Switch on the Mobile. Ignore this message if it is already powered up. After
the individual response time of the MS, the CMU200 automatically registers
the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established.

Then the analyzer is set to the center frequency of the assigned channel,
and the section that contains 99 % of the total power is evaluated. You get
a display similar to Fig. 4.5.3_7.

Measurement Report &uwesscmanz

Operator: honame
CMU Ident: RohdedSehwarz, CMU 200-1100.00058.02, 105099, 145,61
Options: BIWEI2,B21 Vari4,B41, 852 Vari4, B53Vari4 BS4V ari4, 853,885,895, PCMCIA, WDD G060, Lag, KO K20, k21,522

REZKE4KZBRET K28 K29, K42 K43 K4 K45 K47 KO3 KB 1, K62 KB3. K64 KBS, K66 KET KB3 K63, Ka0 £51
KE2 KB5 KA KED K86, KAT, KA K2 FMRE, Intel Celeroni THM), 256 MB
et
Sequence: ---
Test Hame and Condition Lower Limit (Upper Limit | Measured Value | PiF |
RF Channe! 76, RF Level -T0.0 dfm, FCH 8 FCOH Level 7.4 dB, Pifat Ch. Level -7.0 B, Syne Ch. Level -16.0 o8, OCNS-1.5 o8
S0, MDA, PN Offset 0, FCH Frame Offset 0, Attenuation (i’ Outl 6.8 6.8 oB, Impalrments: AWGN —, Freguency Offsel —

Connected Senvice Option: Loapback Sevvice 2, Forward Radio Conf. 1, Reverse Radia Conf. 1, Frame Rate: Full Rate

Call to Mobile: 553 (V74 CS Bahd) il Iil Ii p d | |
RF Chanpel 76, RF Level 104.0 oBm, Trafflc Charnel 8, Traffic Level -7 4 df, Pilot Lewel -7.0 o8

Frame Offset O, PN Offset 0 FSx lnput Altennation 1680 ¢B

CDMAZ2000 Occupied Bandwidth: 1| 1.48 MHz 1.27 MHz |

Call Release Test: [ 1L ] d |

Result: 3 Tests passed /0 Tests faifed

(Fxecution Time: 11491 Seconds)

Fig. 4.5.3_7: Test result for occupied bandwidth

Measurement values that are below the limits are displayed in green; those
which exceed the limits are displayed in red. In addition, the right-hand
column (P/F, for Pass/Fail) indicates whether a test was passed or failed.

To repeat a test sequence, click the start button again (Fig. 3.5.2_7).
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The program CMUgo has been enhanced by adding new test items for the
CDMA2000°® standard TIA-98. For seven tests of TIA-98 predefined test
sequences are included to provide a basic parameter setting which can
easily be adapted to an individual test scenario. These tests use the Radio
Communication Tester CMU200 together with other instruments such as
signal generators and spectrum analyzers.

For each of the tests mentioned above, the Application Note 1MA86 gives a
short overview of the test itself, a recommended hardware setup,
predefined test sequences, and step-by-step instructions on how to perform
this test using the CMUgo software, and, finally, measurement results
obtained with these predefined sequences.

For comments and suggestions to this Application Note, please contact

TM-Applications@rsd.rohde-schwarz.com.
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7 Ordering Information

Universal Radio Communication Testers

R&S® CMU200 1100.0008.02
R&S® CMU-K83 CDMA2000 (450 MHz) 1150.3500.02
R&S® CMU-K84 CDMA2000 (800 MHz) 1115.3600.02
R&S® CMU-K85 CDMA2000 (1900 MHz) 1115.3700.02
R&S® CMU-K86 CDMA2000 (2200 MHz) 1115.3800.02
R&S® CMU-K87 CDMA2000 Data Testing 1115.4007.02
R&S® CMU-K88 1xEV-DO 1115.3900.02
R&S® CMU-B17 I/Q-IF Interface 1100.6906.02
R&S® CMU-Z11 Shielded Cover 1150.1008.02

Vector Signal Generators
R&S® SMU200A
R&S® SMU-B102

1141.2005.02
1141.8503.02

Vector Signal Generator
RF Path A: 100 kHz to 2.2 GHz

1MA86_1E

R&S® SMU-B103 RF Path A: 100 kHz to 3 GHz 1141.8603.02
R&S® SMU-B104 RF Path A: 100 kHz to 4 GHz 1141.8703.02
R&S® SMU-B106 RF Path A: 100 kHz to 6 GHz 1141.8803.02
R&S® SMU-B202 RF Path B: 100 kHz to 2.2 GHz 1141.9400.02
R&S® SMU-B103 RF Path B: 100 kHz to 3 GHz 1141.9500.02
R&S® SMU-B10 Baseband with ARB (64 Msamples) 1141.7007.02
R&S® SMU-B11 Baseband Generator (ARB 16 MSAM) 1159.8411.02
R&S® SMJ-B11 Baseband Generator (ARB 16 MSAM) 1403.9009.02
R&S® SMU-B13 Baseband Main Module 1141.8003.02
R&S® SMJ-B13 Baseband Main Module 1403.9109.02
R&S® SMU-B14 Fading Simulator 1160.1800.02
R&S® SMU-B15 Fading Simulator Extension 1160.2288.02
R&S® SMU-K46 Digital Standard CDMA2000 incl. 1xEV-DO 1160.9876.02
R&S® SMJ100A Vector Signal Generator 1403.4507.02
R&S® SMJ-B103 RF Path B: 100 kHz to 3 GHz 1403.8502.02
R&S® SMJ-K46 Digital Standard CDMA2000 incl. 1xEV-DO 1404.0605.02
R&S® SMJ-B10 Baseband with ARB (64 Msamples) 1403.8902.02
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Signal Generators

R&S® SMR20
R&S® SMR-B11
R&S® SMP02
R&S® SMP-B11
R&S® SMLO1
R&s® sSML02

1to 20 GHz
0.01to 1 GHz

2 GHz to 20 GHz
0.01to 1 GHz

9 kHz to 1.1 GHz
9 kHz to 2.2 GHz

Baseband Signal Generator

R&S® AMU200A
R&S® AMU-B13
R&s® AMU-B14
R&s® AMU-B15
R&S® SMPxx

R&s® SMP-B11
R&s® SMLOx

® @ @ ® @

11020 GHz

Baseband Main Module
Fading Simulator

Fading Simulator Extension
2 GHz to 20 GHz

0.01to 1 GHz

9kHz to 2.2 GHz

Signal Analyzers, Spectrum Analyzers and Options

R&S® FSPxx
R&S® FSQxx
R&s® FSUxx
R&s® FSLxx
R&s® FSL-B22

®@ @ @

R&s® FSP-BY
R&S® FSU-B9
R&s® FSP-B10

9 kHz to 40 GHz
20 Hz to 26,5 GHz
20 Hz to 46 GHz
9 kHz to 18 GHz
RF Preamplifier

Internal Tracking Generator
Internal Tracking Generator
External Generator Control

ROHDE&SCHWARZ

1104.0002.20
1104.4250.02
1035.5005.02
1036.6240.02
1090.3000.11
1090.3000.12

1104.0002.20
1104.4250.02
1402.5600.02
1402.5700.02
1035.5005.xx
1036.6240.02
1090.3000.xx

1093.4495.xx
1155.5001.xx
1166.1660.xx
1300.2502.xx
1300.5953.02

1129.6991.02
1142.8994.02
1129.7246.02

ROHDE & SCHWARZ GmbH & Co. KG " Mihldorfstrale 15 " D-81671 Minchen " P.O.B 80 14 69 - D-81614 Miinchen -

Telephone +49 89 4129 -0 * Fax +49 89 4129 - 13777 " Internet: http://www.rohde-schwarz.com

This Application Note and the supplied programs may be used only in accordance with the conditions of use set forth in

the download area of the Rohde & Schwarz website.
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