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The following abbreviations are used in this application note for Rohde & Schwarz test equipment:

The Universal Radio Communication Tester R&S®CMU200 is referred to as the CMU.
The Vector Signal Generator R&S®SMU200A is referred to as the SMU.
The Baseband Signal Generator R&S®AMU200A is referred to as the AMU.
The Vector Signal Generator R&S®SMJ100A is referred to as the SMJ.
The Signal Generator R&S®SML is referred to as the SML.

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

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

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

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

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

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

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).
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1 Overview

1MA123

Most of the tests specified in the standard 1S-866-A that a CDMA2000°
1XEV-DO access terminal (AT) has to fulfill can be performed by the Uni-
versal Radio Communication Tester R&S®CMU200 without further assis-
tance. Other tests, however, require additional instruments, for instance for
generating interfering signals. Some tests of the standard 1S-866-A 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 R&S®CMU200 in combination with Vector Signal Gen-
erators R&S®SMU, R&S®SMJ or Signal Generator R&S®SML, Baseband
Signal Generator R&S®AMU200A and Spectrum Analyzers R&S®FSQ,
R&S®FSU, R&S®FSP, R&S®FSL or R&S®FSMR. New test items and se-
quences have therefore been added in the CMUgo software to control the
R&S®CMU200 as well as the signal generators and spectrum analyzers
remotely. These predefined settings are an integral part of CMUgo from
version 1.9.8 on. This expands the list of the CDMA2000® 1XEV-DO AT
measurements already implemented in the R&S®CMU200 firmware by the
following tests (the leading number is the corresponding section number of
the test in the standard IS-866-A):

3 Physical Layer Receiver Minimum Standards
3.2 Demodulation Requirements

3.2.2 Demodulation of Forward Traffic Channel in Multipath Fading
Channel

Receiver tests under static conditions:

3.3 Receiver Performance

3.3.2 Single-Tone Desensitization

3.3.3 Intermodulation Spurious Response Attenuation
3.3.4 Adjacent Channel Selectivity

3.3.5 Receiver Blocking Characteristics

3.4.1 Conducted Spurious Emissions

Transmitter tests:

4.4 Limitations on Emissions

441 Conducted Spurious Emissions
443 Occupied Bandwidth

For each of the tests mentioned above, this application note gives you a
short overview of the test itself, a recommended hardware setup, prede-
fined 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.

3 Rohde & Schwarz



Additional Tests on CDMA2000® 1xEV-DO Access Terminals

2 CMUgo: Operating Principles

1MA123

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 1XEV-DO SINGLE-TONE
DESENSITIZATION, 1XEV-DO ADJACENT CHANNEL SELECTIVITY, 1XEV-DO
BLOCKING TEST, 1XEV-DO RX SPURIOUS EMISSIONS, 1XEV-DO TX
SPURIOUS EMISSIONS and 1XEV-DO OccuPIED BANDWIDTH. To set up a
complete test, you need - in addition - some more general test items:
BAsIC INITIALIZING, 1XEV-DO CALL SETUP, 1XEV-DO 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 ver-
sion 1.98. The examples refer to band class 0 (BC 0), 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 1S-866-A. For example, load sequence 1XEV-
DO_3.2.2.seq for the DEMODULATION OF FORWARD TRAFFIC CHANNEL IN
MULTIPATH FADING CHANNEL test described in section 3.2.2 of 1S-866-A. It is
presumed that you are already familiar with the CMU200 and CMUgo. Oth-
erwise first read the manual CMUGO.PDF, which is extracted to a custom
folder during installation. It describes the menus, the entries and the con-
trols, and provides examples. We encourage you to learn as you go.

» Familiarize yourself with the CMUgo software.

Note: Read section 3.2.2 DEMODULATION OF FORWARD TRAFFIC CHANNEL
IN MULTIPATH FADING CHANNEL first, since details on the complete
measurement are given there and not repeated in the description of
the other tests.
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System Requirements

To ensure proper operation of CMUgo, your computer shall fulfill the follow-
ing minimum requirements:

Platform: Windows XP / Vista
Processor: Pentium V

RAM: 256 MBytes

Display: SVGA 800x600 pixels
Hard-disk storage: 50 Mbytes
Peripherals: Mouse

National Instruments GPIB controller
CMU200 firmware version = 4.5.2.

Installation of CMUgo

Application Note 1TMA123 consists of two parts:
e The CMUgo software (file CMUgo.zip)

e  This document (1MA123_xe.pdf)

Download it from http://www.rohde-schwarz.com/appnote/1MA123

Unzip CMUgo.zip, run SETUP.EXE and follow the instructions in the installer
dialog.

Configuring the GPIB settings

CMUgo is used here as a tool to remote-control the CMU200 and other in-
struments via the GPIB bus. All devices should be set to different IEEE ad-
dresses, 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:

1MA123 5 Rohde & Schwarz
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& CMUgo -
File Measurements | Configuration ‘Window Help
’* Measurement Repark B
AL AL AL il
oftkey. .

Irackive Saftkey

TAC Dependent Attenuation
Specific Atkenuation Table
Default atkenuation Table

Directories. ...

Configure Tests

Reroke Pork

Auiliary RS232 Paork
Auiliary GPIB Park 10 SMLU
Auiliary GPIE Park 21 Sk
Auxiliary GPIE Pork 3: SMR,
Auciliary GPIE Park 4: Fox
Auxiliary GPIB Pork 5
Auxiliary GPIE Pork &
Auxiliary GPIE Port 7
Auxiliary GPIE Pork &
Auiliary GPIE Park 9
Auziliaty GPIE Pork 10

L L S %

Send Local Lockaut ko GPIE Devices

Password Setking
Barcode Reader Setking

Fig. 2_1 GPIB Configuration for up to ten additional instruments

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

The configuration window for this port opens (see Fig. 2_2).

» 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, FSL or FSMR), 'SMx' for any CW generator (SMU, SMJ, 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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[x

Auxiliary GPIB Port 1 =]

— Device Mame

— Primary Address Secondary Address————
|2EI IEI

—EOT Mode EQS Character—————————
[ o

— Timeout

OF.
o ok |
Cancel |
Enable Port W

Fig. 2_2 Configuration of Auxiliary GPIB Port, Enable Port checkbox

Measuring the Path Losses

For each test you will find a recommended hardware setup in this applica-
tion 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 soft-
ware.

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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3 Receiver Tests

1MA123

The tests in this chapter are performance related and simulate real world in-
fluences such as moving access terminals (AT) with multipath fading mod-
els or disturbances by neighboring access networks (AN) by adding AWGN
(Additive White Gaussian Noise). The following section numbers corre-
spond to the numbers used in 1S-866-A

3.2 Demodulation Requirements

The receiver tests in multipath fading channel show how well the mobile
station demodulates a CDMA2000® 1xEV-DO traffic channel under realistic
propagation conditions. Unlike other tests using static signals, the RF input
at the mobile antenna changes over time as if the access terminal were
moving and received the forward signal simultaneously via different reflec-
tions.

Fig. 3.2_1 shows a car with a mobile radio installed, driving in a typical ur-
ban 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. 3.2_1 Typical multipath condition in the city for a mobile radio installed in a car.
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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. 3
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 sig-
nals of one path represents a "Rayleigh" fading profile. Each mobile stan-
dard defines its own characteristic fading profiles. During a test, the stipu-
lated profile is calculated inside a channel simulator in realtime. Measure-
ments can thus be repeated at any time, providing the same results. The
standard 1S-866-A stipulates the following five CDMA2000® 1xEV-DO fad-
ing profiles (channel simulator configurations):

Table 8.4.1.1-1. Standard Channel Simulator Configurations

Channel Simulator Configuration

Parameters 1 2 3 4 5
\-‘Phlf*lv Speed Band Classes 0, d 8 3 30 100 0
[km/h] 3.7.9,10, and 12
Band Classes 1, 4, 8 3 20 100 0
6, and 8
Band Class 5 and 15 6 58 192 o
11
Number of Paths 2 1 1 3
Path 2 Power (Relative to Path 1) [dB] 0 N/A N/A 0 0
Path 3 Power (Relative to Path 1) |[dB] N/A N/A N/A -3 N/A
Delay from Path 1 to Input [ps] 0 0 0 0 0
Delay from Path 2 to Input [ps] 2 N/A N/A 2 2
Delay from Path 3 to Input [ps] N/A N/A N/A 14.5 N/A

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 pre-
defined 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.
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3.2.2 Demodulation of Forward Traffic Channel in Multi-
path Fading Channel

The section 3.2.2 of standard IS-866-A is about "demodulation of the for-
ward 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. Fig. 4 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
X i
simulator Mot_nle
Base station
station under
RX test

Fig. 3.2.2_1 Setup for fading tests in the standard 1S-866-A.

The RF channel simulator transforms the static level TX signal I, into the
fading signal T,,. An AWGN generator adds white noise |, to simulate other
non-1xEV-DO channels. |, is the signal summary at the antenna of the mo-
bile station under test. In this application note, the fading profiles and
AWGN are generated in the baseband.
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Recommended test setup:

Fig. 5 shows the hardware setup for CDMA2000® 1XEV-DO fading tests
with an SMU. The CMU200 generates the CDMA2000® 1xEV-DO forward
channel in the baseband and provides it at the IQ 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 a DSUB
connector to the CMU200 and BNC connectors to the SMU. The CMUgo
software also supports RX Diversity. If you are not sure if the AT has a 50Q
terminated RX diversity input, use a 20 dB attenuator to avoid damage of
the SMU output by reflected power.

SMU200
Vector Signal Generator

RX-Diversity
RF Path

—— - -
]

Access
Terminal
(AT)

Radio Communication Tester

Fig. 3.2.2_2 Hardware setup for 1XEV-DO® fading tests.

Instruments and accessories:
e CMU200 including CMU-B17 I/Q-IF interface
e SMU incl. options SMU-B13 Baseband main module
SMU-B14, B15 Fading Simulator
SMU-B17 Baseband Input
SMU-K62 AWGN

Path loss compensation:

Measure the RF cable loss between the access terminal (AT) and the
CMU200 and the AT and SMU. Then procede as decribed in the following
section Configure test item 1XEV-DO FADING.
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Fading path:

Fig. 3.2.2_3 illustrates the signal processing in the baseband, displayed on
the SMU generator screen. Inside the SMU, only the blue blocks are active.
The 1Q input signals are fed into the baseband block Fading A and B, where
the requested profiles are generated. Afterwards they are sent to the
AWGN / Impairment block, which adds the white noise.

Frea| 883500 000 00 e | 3ot |eee [33.81 aom Lev [-55.00[0om |

REMOTE [ A: ALC-Auto Info |
Baseband A
o el
ar —
MSK
Graphics
oo cot.
= I on
Graph A+B

Baseband B

ol I o )

MSK l_(9
va
ouT

Fig. 3.2.2_3 Functional signal processing inside the SMU.

In the baseband path, the levels vary several times; see Fig. 3.2.2_4.:

CMU200
AWGN
SMU
loc
CMU-B17 | |or for lo CMU-B17
1Q Out > Fading > 1QIn RF
:)! »| sil Z ' > Dz ”| generation >

AT

o nsertion loss mpl.
S Insertion | T Ampl
| I

] |

| I

| I

Fig. 3.2.2_4 Level variation in the fading path.

Due to the high crest factor of CDMA2000°® 1XEV-DO signals, the average
level at the CMU baseband outputs is already reduced in the CMU-B17 be-
fore reaching the SMU inputs. If the checkbox SMU BASEBAND INPUT
CALIBRATION in the multipath test item is enabled (see Fig. 3.2.2_3), the
SMU measures the level at its 1Q inputs. The attenuation ATT. in Fig.
3.2.2_4 is the difference between full scale and the measured level. To
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avoid clipping, the fading simulator further reduces the baseband level. This
attenuation is called INSERTION LOSS in Fig. 3.2.2_4.

» The SMU knows both attenuations, and adjusts the actual internal
AWGN level automatically to maintain the required ratio To;/ loc.

Whereas the level attenuation ATT in the CMU-B17 output block is com-
pensated by an amplifier inside the CMU-B17 input block, the INSERTION
Loss in Fig. 3.2.2_4 is not yet taken into account. If no measures are taken,
the RF output of the CMU200 would be too low. The test item 1XEVDO
FADING 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 accordingly.

Generic Test Iltem, Subtests, Sequences

The tests for section 3.2.2 of the I1S-866-A standard all use the same hard-
ware setup and one common generic test item 1XEVDO FADING. To set up
the channel configuration use the test item 1XEVDO CALL SETUP. Further-
more, the tests differ in their power control configuration; set this up in the
test item 1XEVDO FADING. 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
1XEVDO FADING. In addition, CMUgo provides a predefined test sequence
for 3.2.2. From the CMUgo user's point of view, the multipath tests are han-
dled 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.

For tests of section 3.2.2 use the following sequence:

1XEVDO 3.2.2.SEQ runs the tests 2, 5, 7 and 8 of section 3.2.2. Use this
sequence as an example, and modify the parameters as required by your
application.
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Test Procedure

1) Connect instruments and mobile station as shown in Fig. 3.2.2_2.
2) Run CMUgo, and then click CONFIGURATION = CONFIGURE TESTS.
The CONFIGURE TEST window opens.

3) Click LoAD SEQUENCE, and select 1XEVDO 3.2.2 T1-T3 C1.SEQ.

[ Available [ ltem | Selected [ [
1+EVD0 Ad. Chan. Selectivity - 1 B asic Initializing

1+EWD0 Call Releaze 2 1xEVDO Call Setup

TREVDO Call Setup 3 1=EVDO Fading 322 Test 2, Cased
1:EVDO Call Testset 4 1xEWD0 Fading 322 Test 5 Cazel
1xEVD 0 Fading F> 5 1+EVD0 Fading 322Test 7 Caze?
1xEVD0 Generatar [ 1xE%D0 Fading 322 Test 8 Case
1EVDO Handoff 7 1:EVD0 Cal Release

T2EVD0 Int.SpurResp.dtten. a TestEnd

TREVD O Meazusrements

1#EVD 0 Dccupied Bandwidth

1#EVD 0 R Conducted S purious Emigsions
1+EVD 0 Receiver Blocking Characteristics
1+EVD0 Single Tone Desensitization
1+EVD 0 T Conducted Spurious Emiszions
AMPS Call Releaze

AMPS Call Setup

AMPS Modulation Test
AMPS B Expandor Test

AMPS Handoff
AMPS MAC Power Test (m-

AMPS B Frequency Response Test .

AMPS R Hum & Nose Test 1] | Fliz

XEVDO_3.225E0 e | Piapetties .. |
Load Sequence .. Save Sequence ... | = | Duplicate Test ltem |

Fig. 3.2.2_5 Auvailable and selected test items (test sequence) for the demodulation of for-
ward traffic channel in multipath fading channel test
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Configure test item BASIC INITIALIZING:

1) Double-click the test item BASIC INITIALIZING. The configuration window
opens (see Fig. 3.2.2_6). It shows which function groups could be
available inside the CMU200.

2) Always enable the function groups RF and 1xEVDO.

—Active function groups
¥ RF

[~ GSM 400

[~ GSM 850

[~ GSM 900

[~ GSM 1200

[~ G5 1900

™ 15136 800

[~ 15136 1300

[~ I15-COMA Cellular

[~ I15-COMA PCS Band

I~ 15-COMA 2000 450 MHz

[~ 15-COM& 2000 Cellular Band
I~ 15-COMA 2000 PCS Band
[~ I5-COM& 2000 IMT 2K Band
[~ WCDA 1900 FOD

[ Eluetaoth

[~ aMPS

[~ Audio Dezelect All... |
v 14EvDO Select All.. |

™ Extemal 10 MHz Reference
W Show ChU Report Screen

[~ Skip the Feset [Be aware of possible malfunction)

Cancel |

Fig. 3.2.2_6: Available function groups inside CMU200

Table 3.2.2_1 shows which CMU200 option is necessary for each band

class:
BCO, BC2, BC3, .
BC7. BCY. BC10 1xEV-DO Cellular Band CMU-K849 option
BC1, BC4, BC8 1xEV-DO PCS Band CMU-K859 option
BC5 1xEV-DO 450 MHz CMU-K839 option
BC6 1xEV-DO IMT2K Band CMU-K869 option

Table 3.2.2_1: 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.
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Configure test item 7XEV-DO CALL SETUP:

5) After double-clicking 1XEVDO CALL SETUP in the list of the selected
test items the window 1xEVDO CALL SETUP CONFIGURATION opens.

1 % E¥YDO Call Setup ﬂ &
Network Layes
Network Standsrd [ IEEENPYCEUNMN ~| | | [Si50e 0 (Physical Layer) =l
£ |RelozseD ' olomad | [ 1o Applcation C_J"”
Stieam Number: 1 -
Parameter R 4B
SiD: orward
I 1 ¥ Forward TAP
AN Signal DRC Rate Index: 1
AF Channet 150
Tx Level [dBm] I -70 -
e = Reverse TAP
Forward Packet Activity: |-|m x -
™ Reverse TAP
Min Rate Index 1
Mac Index [R
ac Index (Rev O [ B ||| MaxRate Index 1
MALC Index [Rev Al g
UE Identiication Mode AL Layer
& ESMN " MEID " UATI Control Channel Data R ate: 38400 bps MAL3) 'I
[ Decimal corwversion of the reported ESN DRC

™ Hide the ident in reports

Data Nominal Difset (dB)
Dasta Offset for 9.6 kbps (dB):

=

=

Sector Color Code I 0 Data Offset for 19.2 kbps (d8): 0
AN PH Difset 0 | || Data Dffset for 38.4 kbps (8] 0
— Daata Difset for 76.8 kbps (48] 0
CMU Connector: C RF G RF2 Data Offset for 153 6 kbps (dB} |—0
Atterusation In [dB) | 06

I [ 05 |~ Maoirmam Tine for Session Open Stats (Sec.)

C ' I activale Check [ =

[~ Mo Message to Power Cycle the Mobile

Fig. 3.2.2_7 Call setup configuration for demodulation of forward traffic channel in multipath
fading channel tests.

6) Select the NETWORK corresponding to the band class (BC) of your mo-
bile station.

7) Select the according physical layer SUBTYPE 0 or SUBTYPE 2.

8) Enter a channel number for the call setup at PHYSICAL RF CHANNEL.

9) Enter the path loss you measured between the AT and the CMU200 as
ATTENUATION IN and ATTENUATION OUT.

You may modify the other parameters if necessary.

10) After clicking OK you return to the CONFIGURE TEST window (Fig.
3.2.2_5):

Configure test item 7XEVDO FADING:

1) Double-click 1XEVDO FADING in the list of the selected test items.
The 1XEV-DO FADING window appears (see Fig. 3.2.2_8).
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8l x
r— Forward Traffic Channel Parameters—————— — RF Paramet
User Defined I Test[322Test 2,Caset 7] Ef;;: [BCO (US Cellular] =]
liar £ loe I 4.2 dB RF Channel I 450
I -50.8
foc dBim — Attenuation:
Physical Layer |:|' Subtype 0 [FTAP) CMU Cable Loss DL 1 dB
Instruments: SMU, CMUZ00 et T 8 CMU Cable Loss UL 1 dB
DRC Data Rate [=] 384 kbes || SMU Cable Loss DL 21 a8
:rys.flja}:r Picket Slzek 1012; —SMU RF Path Delap
B T LT PR _ R Diversity i 1.25 ps
Freamble Lenath [ Chips

TrafficEbMt [ 505 B PiatEcllo| 5o gp | [ SMUBassband

Channel Simulator Config I vI 1 Freset ﬁ BBih  BEout
v I 2z I 5
1

Calibration g
— PER Setting SwapsesB [
PER Limit %
Min. Confidence Level ¥}/ % [ Ausliary Device Name
Mauimurn Test Packets 2000 Skl
Pauze befare measurament I 15 3
r Description

I 322 Test 2 Casel oK I Cancel |

Fig. 3.2.2_8 The generic 1xEV-DO Fading window for demodulation in multipath fading.

2)
3)

Select your BAND CLASS (NETWORK).

Select a 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 1S-
866-A such as the signal parameters I,/l,c, DATA RATE, CHANNEL
SIMULATOR CONFIGURATION, and the PER LimIT (Packet Error Rate). If you
modify one or more of these parameters, USER DEFINED will be checked.

Listed below are some remaining parameters:

4)
5)

10)

11)

Enter the MIN.CONFIDENCE LEVEL and the MAXIMUM TEST PACKETS.

Optionally enter Pause before measurement (time span between con-
figuration and measurement). Default 0 seconds.

Enter the RF CHANNEL.

Enter the path loss you measured between the AT and the CMU200 as
CABLE Loss DL and UL.

Enter the path loss you measured between the AT and the SMU200 as
SMU CABLE Loss DL.

Enable RX DIVERSITY if desired. The SMU PATH DELAY is set to 1.25 ys
by default and compensates the delay between the CMU and SMU RF
output.

Enable the SMU BASEBAND INPUT CALIBRATION checkbox in the item
1XEV-DO FADING which follows immediately after 1XEV-DO CALL
SETUP in your test sequence. The SMU will then measure the incoming
baseband signal and adjust the AWGN correctly. This calibration must
be performed each time when IOR / loc or the CHANNEL SIMULATOR
CONFIG is changed. The SMU may optionally perform a PRESET.

Optionally add a comment in the DESCRIPTION field.
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12) After clicking OK you return to the CONFIGURE TEST window (Fig.
3.2.2_5).

13) Configure another item and create your own sequence, if necessary.

You may want to store your sequence. Use the SAVE SEQUENCE button in
the CONFIGURE TEST window (see Fig. 3.2.2_5).

14) Click OK in the CONFIGURE TEST window to complete the measure-
ment setup.

To start the measurement:

Click the start icon in the menu bar of CMUgo:

< CMUgo -
File  Measurements

= d > m

Fig. 3.2.2_9 Start icon in the menu bar of CMUgo

To stop a running measurement:

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

Fllls - Mesanr=meins (|

EE >

1

Fig. 3.2.2_10 Stop icon in the menu bar of CMUgo

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. Af-
ter the individual response time of the mobile station, the CMU200 auto-
matically registers the mobile station and sets up a call connection. The
pop-up menu disappears when the call is established. The sequence
1XEVDO_3.2.2_T2-T8.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 measurement time for the re-
quested confidence level of 95 % for Case 1 tests is 30 seconds according
to the standard 1S-866-A. The resulting minimum number of frames is 9000.
For a first orientation, fewer frames could be taken. (In the test sequences,
the number of frames is set to 2000). Once the test has been completed,
you get a display similar to Fig. 3.2.2_11.
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Measurement Report Suoesscimanz

Operator: haname Mittwach, 1. Aprif 2008 17.44:57
CMU Ident: Robde&Schwarz, CMU 200-1100.0008.02 102652, 15,03
Options: O817, 82 arl4, BE21 ar M, BE3l ar! 4, BS54 ar 14, BSE ar4, BEG, CORROC_FULL B3, BS5, 859,895, PCMCIA

WODCA00,U89, K 14, K20, K21, K22 K23, K42 K43, K45, K47, K53, K54 K56, K60 K61, K62, K63, K64, K65, K66, K67
KBS K69, KA3 K54 KE5,K 56, K58, K96, K530, K549, K359 K569, FMRE, Intel Celeron, 256 M8

il
Sequence: AXEVDQ 3,22 T2-T8
Shortcut:
Test Hame and Condition Lower Limit | Upper Limit | Measured Value | P |

Network: US Celinjar, RF ChannelfLevel: 430/ -70.0 dBm, Forward Packet Activity 100 %

Conpector: RF2, Alenyation (i Out) 1.0¢0.0 4B
Fomvard TAP: Epabled, DRC Rate Index: |, Loopback: Enabied

Reverse TAP: Disabled, Min Rate Index: 1, Max Rate Index:

Data (dB): Offset Norm: 0.00, 9.6 kbps: 0.00, 19.2 kbps: 0.00, 36.4 kbps: 0.00, 76.8 khps: 0.00, 153.6 kbps: 0.00

MS fdentification (ESN): "082EAA42"

1xEVDO Call to Mobile: [ I|I Ii passed | W |

Ins loss=19 6548 laxloc=d4 2048 loc="50 80cdBm Pack Tipe ldx=4 Datz Rate=384kbps Slots=16

Chan.Sim. Canf=EVDOI CHY Trans. Frames=2247 C ) 100% 0.36 % o
1XEVDO Fading 3.2.2 Test 2, Case ! 95.00% (1 99.99 % o
Ins loss=158 1348 lorloc=0 5008 Joc="54 50cdBm Pack Tipe ldx=8 Date Rate=T76 8kbps Slota=5

Chan. S, Canf=EVD0I CHI Trans Frames=2253 CC 100% 0.00 % o
1KEVDO Fading 3.2.2 Test 5, Case ! a0 | 100.00 % W
Ihs Loas=17 308 jowioc=0 20¢E foo==50 30dBm Pack. Tipe kix=4 Data Rate=38.4kbps Siots=16

Chan.Sim. Conf=EVD0I CH2 Trans Frames=2173 CC 300% 0.05 % o
1REVDO Fading 3.2.2 Test 7, Case 2 L L | | 100.00 % o
Ins Loss=16. 9048 lorfloc=2 308 Joc=57 30d8m Pack. Type lix=4 Data Rate=38.4kbps Siots=16

Chan.Sit. Conf=EVD01 CH2 Trans. Frames=2331 C ) 100% 017 % o
1KEVDO Fading 3.2.2 Test & Case ? LA 1 | | 100.00 % W
1XEYDO Call Release Test: [ I|[ ] passed o

M5 Serial Humber: "082EAAS2™

Result: 6 Tests passed /0 Tests failed

(Execuation ?'J';ne: 1997 Secands)

Fig. 3.2.2_11 Result for demodulation of forward traffic 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. To repeat a test se-
quence, click the start button again (Fig. 3.2.2_9). If your mobile station
supports more than one band class, change the configurations accordingly
and start the test sequence again.
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3.3 Receiver Performance

3.3.2 Single Tone Desensitization

The single-tone desensitization is a measure of a receiver's ability to re-
ceive a 1xEV-DO signal at its assigned frequency in the presence of a sin-
gle tone spaced at given frequency offsets from the center frequency of the
assigned 1xEV-DO channel. A receiver's single-tone desensitization per-
formance is measured by the packet error rate (PER). The purpose of test
3.3.2 is to verify that the PER of the mobile station does not exceed 1 %
with 95 % confidence level under these conditions. This test shall be per-
formed for each band class (BC) the mobile station supports, except band
class 6.

Recommended test setup:

Fig. 3.3.2_1 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 access terminal (AT) and a connection is estab-
lished 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 1xEV-DO 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 SML

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

Resisive
comirat
CMU200 AT
Radio Communication Tester

[] Al 10 d8
Signal generator

Fig. 3.3.2_1 Test setup for single tone desensitization test
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Path loss compensation:

Measure the RF cable loss between the AT and CMU200 and between the
signal generator and AT. Then proceed as described in chapter CONFIGURE
TEST ITEMS > 1XEVDO SINGLE TONE DESENSITIZATION.

Test procedure:

Click LoAD SEQUENCE, and select 1XEVDO 3.3.2 T1-T4.seQ. The
CONFIGURE TEST window looks like Fig. 3.3.2_2: The left-hand column con-
tains all available test items, and the right column shows which test items
have been selected to build the sequence for test 3.3.2. 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 1xEV-
DO AT test needs a call connection, which is established by the test item
1XEV-DO CALL SETUP and released by item 1XEV-DO CALL RELEASE. The
essential items for test 3.3.2 are therefore the test items between CALL
SETUP and CALL RELEASE. With sequence 1XEV-DO_3.3.2 T1-T4.SEQ, four
tests are provided as listed in the standard |S-866-A.

a

Avalsble [ hem | Selected Descriphion

1xEVDO Adj Chan Selsctiviby
13EVDO Call Release
1+EVDO Call Setup

13EVDO Call Testset

1+EVDO Fading

T+EVDD Generator

1EVDO Handolf 14EVDO Call Release
13EVDD Int Spus Resp Atten Test End

1%EVDO Measuerements

1xEVDO RX Conducted Spunous Emissions
1%EVD0 RX Conducted Spurnicus Eméssions
1xEVD0 Receiver Blocking Characteristics
1xEVDO Single Tone Desensitization

Basic Inikalzing -
14EVDO Call Setup
14EVDO Single Tone Desensitization
: 4 1#EVDO Single Tone Desenstization
v | 1xEVDO Single Tone Desensttization
1EVDO Sngle Tone Desensitization

AMPS Call Release X |
AMFS Call Setup
AMPS Handolf
AMFS MAC Power Test |
AMPS Modulation Test g‘
AMPS A Expandaor Test
mg gi ’F“ueuuerhcg ﬂe_lfponse Test

um & Noise Test
AMPS SINAD Test = |

Filtes =
| Common Settings ...

LoadSequence .. |  Save Sequence . ] ] Copy List to Clpboard

| : | Lz : |

1XEVDO_33.2_T1-T4SEQ

Fig. 3.3.2_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:

See section 3.2.2.

Configure test item 7xXEVDO CALL SETUP:

See section 3.2.2.
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Configure test items 7XEVDO SINGLE TONE DESENSITIZATION:

Double-click 1XEVDO SINGLE TONE DESENSITIZATION (e.g. ltem 1) in the list
of the selected test items (see Fig. 3.3.2_3). It provides parameter entry

fields for one interfering generator (SMx Signal).

a H

r— T14-BE6-A Predefined Tests

Wser Defined ™ |3.3.2 Test1 j
—Access Terminal Parameters — RF Channel

Class I - Netwerk | = | BED U5 Cellula)
— MU Level RF Channel 150

lar 1024 dBm
— Shdx Signal —Attenuations

Tone Offzet 300000 kHz

Tarz Bame .30 dBm || Cable Loss DL 0E dg

Cable Loss 06 de Cable Loss UL 06 dB
—PER Setting: —Auziliary Device Mame

Upper PER Limit 1%

Min. Conf. Lewvel 95 = Shix

Max Test Packets 1000
— Description

332 Test?
ak. I Cancel

Fig. 3.3.2_3 Setup for 1xEV-DO Single Tone Desensitization (Test 1)

The pull-down list 1S-866-A PREDEFINED TESTS offers 4 test items. Depend-
ing on the NETWORK (bandclass) and Access Terminal CLASS selection the
parameters TONE OFFSET, TONE POWER, PER UPPER LIMIT and MINIMUM
CONFIDENCE LEVEL are set according to standard IS-866-A..

1) Select your PREDEFINED TEST in accordance with the band class of
your AT.

If you modify one of the parameters mentioned above, the USER DEFINED
indicator is checked.

2) Modify these parameters if necessary.

Listed below are some of the remaining parameters:
3) Enter a channel number at RF CHANNEL.

4) Enter the path loss measured between the AT and the CMU200 as
CABLE Loss DL and UL.

5) Enter the previously measured path loss between the AT and the sig-
nal generator as CABLE LOSS in the SMx field.

6) Enter as AUXILIARY DEVICE NAME the name you specified for the gen-
erator's GPIB configuration (see section Configuring the GPIB settings
on page 6).

7) Optionally add a comment.

8) Click OK to return to the CONFIGURE TEST window (Fig. 3.3.2_2).
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9) Configure another item and create your own sequence, if necessary.

You may want to store your sequence. Use the button SAVE SEQUENCE in
the CONFIGURE TEST window (see Fig. 3.5.2_2).

10) Complete the measurement setup by clicking OK in the CONFIGURE
TEST window.

11) Click on the START icon in the CMUgo menu bar to start the measure-
ment (see Fig. 3.2.2_9).

Test description and measurement report:
Once you have clicked the START icon,

e the hardware setup is displayed as wallpaper if the item SHOW HINT is
present

e 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. 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 con-
nection. The pop-up menu disappears when the call is established. With the
predefined sequence 1XEVDO_3.3.2_T1-T4.SEQ, the following measure-
ments are subsequently run:

Test 1: The total power of the CMU is set to —102.4 dBm. The tone power
(interferer level) is set to —30 dBm. The path losses you entered are
compensated automatically. A first PER measurement is performed
with an interferer tone offset of +2500 kHz. The result is stored in-
side CMUgo.

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

Test 3: The test is repeated with a tone power of —40 dBm and a tone off-
set of +2500 kHz. The result is stored inside CMUgo.

Test 4: The test is repeated with a tone power of —40 dBm and a tone off-
set 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 re-
placed by the MEASUREMENT REPORT, or the temporary Measurement Re-
port window is updated. For SINGLE-TONE DESENSITIZATION, a display simi-
lar to Fig. 3.3.2_4 appears.
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4 Untitled - CMUgo =1 =] 4]
File Measurements Configuration ‘Window Options  Help
SEPENS W LA L LER G = e

Ready

Measurement Report %.;uam

Operator: hopame Dienstag, 6. Mai 2008 16:02:23
CMU Ident: Rohdef&Schwarz, CIMU 200, soooocaion 1 o
Options: B11/812, 821,841,852, PCMTIA, 853,883, 895, K0, K42, Kb, CAL{FMR), Memaory
urt
Sequence: ---
Test Hame and Condition Lower Limit | Upper Limit | Measured Yalue | PF |

Network: US Cellniar, RF ChanpelLevel 1507 -70.0 dBrm, Forward Packet Activity 100 %

Cannectar: RFZ, Atenyation (in/Out): 0.6/0.6 o8

Fomvard TAP: Enabled, DRC Rate index: 1, Loopback: Enabled

Reverse TAP: Disabled, Min Rate index: 1, Max Rate index:

Data (¢fB):: Offset Norm: 0.00, 9.6 kbps: 0.00, 19.2 khws: 0.00, 38.4 kbps: 0.00, 76.8 kbps: 0.00, 1556 kbps: 0.00
M5 identification (ESN): 12345678

1xEVDO Call to Mobile: [ 1| | p d o
1xEVDO Single Tone Desensitization PER: Test { [ ] 1.00 % 0.00 % 4
1RE¥DO Single Tone Deszensitization PER: Test? [ ] 1.00 % 0.56 % 4
1RE¥DO Single Tone Desensitization PER: Test 3 [ ] 1.00 % 0.19 % W
11EV¥DO Single Tone Desensitization PER: Test 4 [ ] 1.00 % 0.81 % o
1xEVDO Call Release Test: [ 1| ] d o

M35 Serial Humber: 12345675

Result: 6 Tests passed /0 Tesis failed

(Execution Time: 1.0 Seconds)

[oLE | [ [16:02:47 [vield 100%( 1} 4

Fig. 3.3.2_4 Test result for single tone desensitization (BCO)

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

Note: CALL TOo 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. 3.2.2_9). If
your mobile station supports more than one band class, change the con-
figurations accordingly and start the test sequence again.
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3.3.3 Intermodulation Spurious Response Attenuation

The intermodulation spurious response attenuation is a measure of a re-
ceiver's ability to receive a 1xEV-DO signal at its assigned channel fre-
quency in the presence of two interfering CW tones. These tones are sepa-
rated from the assigned channel frequency and from each other such that
the third order mixing of the two interfering CW tones can produce an inter-
fering signal in the band of the desired 1xEV-DO signal. The receiver per-
formance is measured by the packet error rate (PER). The purpose of test
3.3.3 is to verify that the PER of the mobile station does not exceed 1 %
with 95 % confidence level under these conditions. This test shall be per-
formed for each band class the mobile station supports.

Recommended test setup:

Fig. 3.3.3_1 shows the test setup for intermodulation spurious response at-
tenuation. The RF ports of the Radio Communication Tester CMU200 and
the AT 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 genera-
tor's path reduces the 1xEV-DO signals at the generator inputs to a harm-
less level. The CMU and signal generators are remote-controlled by
CMUgo to run the test automatically.

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

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

Measure the RF cable loss between the AT and CMU200 and between the
signal generators and the AT. Then proceed as described in the following
section Configure Test Items 1XEVDO INT.SPUR.RESP.ATTEN.

Hybrid
CMUZ200 comiblnar
Radio Communication Tester % 7
AT
[] All 10dB
Signal generator r~
P
comoiner

[ o

Signal generator

Fig. 3.3.3_1: Test setup for intermodulation spurious response attenuation.

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 3.3.3_1.
2) Run CMUgo, and then click CONFIGURATION > CONFIGURE TESTS.
The CONFIGURE TEST window opens.

3) Click LoAD SEQUENCE, and select 1XEVDO_3.3.3_T1-T6.SEQ.
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8
Avalable Item Selected Descrption
1EVDO Ady Chan Selectty ﬂ Basic Initiskzng =
1£VDO Cal Release 1+EVDO Call Setup
TEVDO Cal Setup 1#EVYDD Int. Spur Resp.Atten
1EVDO Call Testsat o 1xEVDO Ink.Spur Rezp Atten
VDO Fading ‘ad 1%EVDD Irk Spur Flesp.Atten
TEVDD Generator 1#EVDD Int. Spur Resp.Atten
1:£VD0 Handoff T4EVDO It Spur Resp Atten
1:E£YD0 Ink Spur Resp Atten 1xEVDO Irk. Spur Rezp Atten
TEVDO Measustements 1EVDO Call Release
1EVDO RX Conducted Spurious Emissions Test End
1:EVDO R Conducted Spusious Emissions
1EVDO Receiver Blocking Characterishics
1EVDO Single Tone Desensitization X
AMPS Call Release
AMPS Call Setup
AMPS Handolf
AMPS MAL Power Test
AMPS Modulation Test %‘
AMPS R Expandor Test
e
Al um & Moise Test
AMPS SINAD Test | _Foe | =
TKEVDO_3.33_T1-T6.5EQ - | Common Setings
LoadSequence.. |  SaveSequence.. | = | Cogy List to Cipboard
| sovcscemin._|

Fig. 3.3.3_2: Available and selected test items (test sequence) for 1xEV-DO intermodulation
spurious response attenuation.

Check Basic Initializing

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

Fig. 3.2.2_6).

Configure test item 1XEVDO CALL SETUP:

Double-click 1XEV-DO CALL SETUP in the list of the selected test items (see

section 3.2.2).

Configure test items 1xEVDO INT.SPUR.RESP.ATTEN:

Double-click 1XEV-DO INT. SPUR. RESP. ATTEN. in the list of the selected
test items. The window 1XEV-DO INTERMODULATION SPURIOUS RESPONSE
ATTENUATION appears (see Fig. 3.3.3_3). It provides parameter entry fields

for two interfering generators (SMX SIGNAL).
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8 x

Tl4-866-4 Predefined Tests

’VUSBI Defined [ 333 Test1 =]

— CMU Lewvel I Phyzical Channel——————————————————
lor | 1024 dBm | Band Class [ ~ | BCO (U5 Cellular)

|

&ccess Terminal Parameters————— | RF Channel 150
Clazs II 'I

— Measurement — Attenuations
Upper PER Limnit 1% Cable Loss DL 06 d&
tin. Conf. Lewvel 95 x Cable Loss UL 0E dB
b aw Test Packets I 1000

—Shkdx 1 Signal
Tone 1 Offszet 300 kHz Cable Lozs 1 0.6 dB
Tone Power 1 A0 dBm  AuzDevice Mame 1 Shix

SMU with 2 chanriels [ [ 5M# 2 Sinal R R

Tane 2 Offzet 1700 kHz Cable Lozs 2 0.6 dB
Tone Power 2 A0 dBm Aux Devies Mame 2 SMx2

— Dezcription

333 Test1
]9 I Cancel

Fig. 3.3.3_3: Setup for 1xEV-DO intermodulation spurious response attenuation test 1

The pull-down list 1S-866-A PREDEFINED TESTS offers 6 available tests
named in the specification. The test number, Band Class and AT Class af-
fect the SMx parameters TONE OFFSET and TONE POWER., MINimum CON-
Fidence LEVEL and UPPER PER LIMIT.

1) Select your PREDEFINED TEST for this test item.

2) Modify the parameters named above if necessary.

Listed below are some of the remaining parameters:
3) Enter a channel number at RF CHANNEL.

4) Enter the previously measured path loss between the AT and the
CMU200 as CABLE Loss DL and UL.

5) Enter the previously measured path loss between the AT and the sig-
nal generators as CABLE LOSs 1 and 2 in the SMx fields.

6) Enter as AUXILIARY DEVICE NAMES the names you specified for the
generator's GPIB configuration (see section Configuring the GPIB set-
tings on page 6).

7) Optionally add a comment.
After clicking OK you return to the CONFIGURE TEST window (Fig. 3.3.3_2).
8) Configure another item and create your own sequence, if necessary.

You may want to store your sequence. Use the button SAVE SEQUENCE in
the CONFIGURE TEST window (see Fig. 3.3.3_2).

9) Click OK in the CONFIGURE TEST window to complete the measure-
ment setup.
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To start the measurement:

Click the START jcon in the menu bar of CMUgo (see Fig. 3.2.2_9).

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 AT, the CMU200 automatically reg-
isters the mobile station and sets up a call connection. The pop-up menu
disappears when the call is established. With the predefined sequence
1XEVDO_3.3.3_T1-T6.SEQ, Tes t1 to Test 6 with BCO and AT Class 1 are
subsequently run. After all test steps have been completed, the following or
similar Measurement Report is displayed (see Fig. 3.3.3_7)
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44 Untitled - CMUgo

File Measurements Configuration Window Options Help

8l -10] x|

SHPENS T L LSRG

=2

Measurement Report Suoeascmanz

Test Hame and Condition

Operator: honame

CMU Ident: Rohde&Schwarz, CIMU 200, xxsoofoo 1 xx

Options: B1¥B12,821, 841,852, PCMCIA, BS3, BA3, BIS, K0, K42, K64, CPUCFMR), Memary
urt

Sequence: -

Mittwoch, 7. Mai 2008 130838

Lower Limit [Upper Limit | Measured Walue | PF |

Conpector: RF2, Aftenuation (I'Out): 0.040.0 dB
Forward TAF: Enabled, DR C Rate index: |, Loopback: Enabled
Reverse TAP: Disabled, Min Rate index: 1, Max Rate index: 1

MS Identification (ESN): 12343678

MNetwork: US Cellnlar, RF ChannelLevel: 150/ -70.0 odBm, Forward Packet Activity 100 %

Data (dB): Offset Norm: 0.00, 9.6 kbps: 0.00, 19.2 kbps: 0.00, 35.4 kbps: 0.00, 76.8 kbps: 0.00, 153.6 kbps: 0.00

(Execution T.I'.:ne: 1.8 Secands)

AXEVDO Call to Mobi o — T R IR
Tone 1 Offset: A00.00 kHz, Tone Power 1 -40.00 odBm, Pathloss 1: 060 o8
Tone 2 Offset 1700.00 kHz, Tore Power 2: -40.00 dBm, Pathioss 2: 060 o8

|I:I| 1.00 % | 0.00 % | v |
Tone 1 Offset: A00.00 kHz, Tone Power 1 -40.00 odBm, Pathloss 1: 060 o8
Tone 2 Offset: - 1700.00 kHz, Tone Power 2: -40.00 B, Pathloss 2: 0.60 o8

|I:I| 1.00 % | 0.56 % | v |
Tone 1 Offset: A00.00 kHz, Tone Power 1 -40.00 odBm, Pathloss 1: 060 o8
Tone 2 Offset: 1700.00 kHz, Tone Power 2: -32.00 dBm, Pathioss 2: 060 9B

|I:I| 1.00 % | 0.19% | v |
Tane | Offset: 900.00 kHz, Tone Power 1 -40.00 oBm, Pathioss 1: 060 o8
Tone 2 Offset: - 1700.00 kHz, Tone Power 20 -32.00 B, Pathloss 2: 0.60 JB

|I:I| 1.00 % | 0.81 % | v |
Tone 1 Offset: A00.00 kHz, Tone Power 1 -40.00 odBm, Pathloss 1: 060 o8
Tone 2 Offset: 1700.00 kHz, Tone Power 2; -32.00 dBm, Pathioss 2: 0.60 d8

|I:I| 1.00 % | 0.59 % | v |
Tore 1 Offset: 300.00 kHz, Tone Power 1 -40.00 dBm, Pathioss 1: 0.60 o8
Tane & Offset: -1700.00 kHz, Tane Power 2:-32.00 odBm, Pathloss 2 0L60 oB

) vo0% 0.48 % v |
1XEVDO Call Release Test: I i ] passed v |
IMS Serial Humber: 12345678
Result; 8 Tests passed /0 Tests failed

Ready [IoLE |

[13:09:58 [vield 100%: ( 1f 1) 4

Fig. 3.3.3_4: Test result for intermodulation spurious response attenuation.

Measurement values below the limits are displayed green, those exceeding
the limits red. In addition, the right-hand column (P/F, for Pass/Fail) indi-
cates whether a test was passed or failed. To repeat a test sequence, click
the start button again (Fig. 3.2.2_9). If your mobile station supports more
than one band class, change the configurations accordingly and start the

test sequence again.

30

Rohde & Schwarz




Additional Tests on CDMA2000® 1xEV-DO Access Terminals

1MA123

3.3.4 Adjacent Channel Selectivity

Adjacent channel selectivity is a measure of a receiver's ability to receive a
1xEV-DO signal at its assigned frequency in the presence of another 1xEV-
DO 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 packet error rate (PER). The purpose of test 3.3.4 is to verify that the
PER 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. 3.3.4_1 shows the test setup for the adjacent channel selectivity test. It
is the same setup that is used for test 3.3.2. The RF ports of the Radio
Communication Tester CMU200 and the AT 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 addi-
tion, a signal generator is coupled in to provide the adjacent channel inter-
ferer. The resistive combiner ensures a flat frequency response. The 10 dB
attenuator in the generator path decouples the instrument and reduces the
1xEV-DO signals at the generator output to a harmless level. Both the CMU
and the signal generator are remote-controlled by CMUgo to run the test
automatically.

EI I L} % I Reslsiive
i ";g : E | a_ comislrar
CMU200 AT
Radio Communication Testar
[] Al 10d8

Signal generator

Fig. 3.3.4_1: Test setup for adjacent channel selectivity test

Instruments and accessories:
¢ CMU200 and SMU or SMJ 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:

Measure the RF cable loss between the AT and CMU200 and between the
signal generator and the AT. Then proceed as described in the following
section CONFIGURE TEST ITEMS - 1XEVDO ADJ. CHAN. SELECTIVITY.

Test procedure:
1) Connect instruments and mobile station as shown in Fig. 3.3.4_1.
2) Run CMUgo and click CONFIGURATION - CONFIGURE TESTS.
The CONFIGURE TEST window opens.

3) Click LOAD SEQUENCE and select 1XEVDO_3.3.4_T1-T2.SEQ.

Available [ tem | Selected |

Audj. Chan. S elechivity
1=EWDO Call Release
1#EYD0 Call Setup

1#EYDO Call Testzet
14EVD0 Fading - |
14EWDD Generator

1=EWD O Handoff

Basic Initializing

1«EVDO Call Setup

T«EVDO Adj Chan. Selectivity
14EYDO Adj. Chan. Selectivity
1+EYD0 Call Release
TestEnd

ezt
est 2

0 L ) —
Lo L
L L
R =
——

Fig. 3.3.4_2: Available and selected test items (test sequence) for adjacent channel selectiv-
ity.

Check BAsIC INITIALIZING

Check whether the 1XEVDO function group is activated (see Fig. 3.2.2_6).

Configure test item 1XEVDO 2000 CALL SETUP:

1) Double-click 1XEVDO CALL SETUP in the list of the selected test items.

Configure test item 1XEVDO CALL SETUP:

Double-click 1XEV-DO CALL SETUP in the list of the selected test items (see
section 3.2.2). The adjacent channel selectivity test is applicable to BC 6
mobile stations only.
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Configure test item 17XEV-DO ADJACENT CHANNEL SELECTIVITY:

1) Double-click 1XEV-DO ADJ.CHAN.SELECTIVITY / TEST 1 in the list of the
selected test items.

The window 1XEV-DO ADJACENT CHANNEL SELECTIVITY configuration ap-
pears (see Fig. 3.3.4_3).

14E¥-DO0 Adjacent Channel Selectivity =]
TI&-BE6-4 Fredefined Tests
’7 [ser Defined ™ |3.3.4 Test 1 [Channel Offzet +2.5 MHz, Channel Lewel <37 dBm) j
— CMU Level — Physical Channgl————————————————
lor [ 02,4 dBm | | Band Class | - | BCE (IMT 2000)
T e — RF Chatinel 150
|Ipper PER Limit 1%  Attenuations
Mir. Conf. Lewel 95 Cable Loss DL 0 dBm
Mam. Test Packets 100 Cable Loss UL 0 dBm
— Interferer Signal
Type 1=Ev-DO 'I Channel Power I -37 dBm
Chanrel Offzet 25 MHz  Cable Loss I 0 de
AL Device Name IW
r— Description
334 Test1
ak. I Cancel

Fig. 3.3.4_3: Setup for 1xEV-DO adjacent channel selectivity / Test 1

Opening the pull-down list IS-866-A PREDEFINED TESTS shows the available
tests (see Fig. 3.3.4_4):

|3.3.4 Test 1 [Channel Offzet +2.5 MHz, Channel Level -37 dBm] j

3.3.4 Test 1 [Channel Offzet +2.5 MHz, Channel Level -37 dBm]
3.3.4 Test 2 [Channel I:Ilfflset -2 5 MHz, Channel Level -37 dBm]

Fig. 3.3.4_4: Predefined tests for 1xEV-DO adjacent channel selectivity.

Test 1 uses a positive channel offset (interferer above assigned channel);
test 2 uses a negative channel offset. Predefined parameters are CMU
Level (lor) and interferer CHANNEL POWER, CHANNEL OFFSET, UPPER PER
LIMIT, MINIMUM CONFIDENCE LEVEL, and MAX. TEST PACKETS.

If one of these entries is modified, the USER DEFINED control is checked.
2) Select your test.

3) Modify parameters if necessary.

Listed below are some of the remaining parameters:

4) Enter a channel number at Physical RF Channel.

5) Enter the path loss you measured between the AT and the CMU200 as
CABLE Loss DL and CABLE Loss UL.
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6) Enter the path loss you measured between the AT and the signal gen-
erator as CABLE LOSS in the INTERFERER SIGNAL field.

7) Enter as AUX DEvVICE NAME the name you specified for the generator's
GPIB configuration (see section Configuring the GPIB settings on page

6).
8) Optionally add a comment.
9) Click OK.

You are back in the CONFIGURE TEST window (Fig. 3.3.4_2).
10) Configure another item and create your own sequence, if necessary.

You may want to store your sequence. Use the button SAVE SEQUENCE in
the CONFIGURE TEST window (see Fig. 3.2.2_5).

11) Click OK in the CONFIGURE TEST window to complete the measure-
ment setup.

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.2.2_9).

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. Af-
ter the individual response time of the AT, the CMU200 automatically regis-
ters the mobile station and sets up a call connection. The pop-up menu dis-
appears when the call is established.

With the predefined sequence 1XEVDO_3.3.4_T1-T2.SEQ, the two following
measurements are subsequently run :

Test 1: The total power of the CMU is set to —102.4 dB and 1xEV-DO inter-
ferer channel power is set to —37 dBm. The entered path losses are
compensated automatically. A PER 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 a channel 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. 3.3.4_6.
44 Untitled - CMUgo 1= =] ]
File Measurements Configuration  wWindow Options  Help
SHPENS THTO L L SR = ®|

Measurement Report FI—

Operator: noname Fredtag, 9. Mai 2008 14:59:06
CMU Ident: RohdefSehwarz, CIMU 200, s | x
Options: B11/B12,B21,B41, B52, PCIMCIA, BS 3, BE3, BIS, KO, K42, K64, CPUFMR), Memory
urt
Sequence: -——
Test Hame and Condition Lower Limit |Upper Limit | Measured Value | PiF |

MNetwork: US Celigiar, RF Channe¥Level: 150 /-70.0 B, Forward Packet Aciivity 100 %

Connector: RFEZ, Attennation (' Out): 0.0/0.0 o8

Forward TAR: Enabled, DRC Rate index: 1, Loopback: Enabled

Reverse TAP: Disabled, Min Rate index: 1, Max Rate index: 1

Data (dB):: Offset Novm: 0.00, 9.6 kbps: 0.00, 19.2 kbps: 0.00, 38.4 kbps: 0.00, 76.8 kbps: 0.00, 153.6 kbps: (.00

ME identification (ESN): 123456758

1xEVDO Call to Mobile: |—=|=— d | o |
RF Channel 150, RF Level-102.4 dBm

Atteruation (InOut) 0.07 0.0

Interferer Offset: 2.50 MHz, Interferer Level: -37.00 dBm, interferer Pathioss 0.00 o8

1xEV-DO Adjacent Channel Selectivity T 100% 0.00 % | o |
RF Channel 150, RF Level -102.4 dBm

Atteruation (InOut) 0.07 0.0

Interferer Offset: -2.50 MHz, Interferer Level -37.00 odBm, Interferer Pathioss .00 o8

1xEV-DO Adjacent Channel Selectivity I:Il 1.00 % 0.81% o |
1XEVDO Call Release Test: I i ] passed v |

M5 Serial Humber: 12345678

Result: 4 Tests passed /0 Tests failed

(Execation Time: 0.5 Seconds)

Ready IDLE 14:59:49 [vield 100% ( 1] 1
d Id {1 1) 7

Fig. 3.3.4_5: 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 col-
umn (P/F, for Pass/Fail) indicates whether a test was passed or failed. To
repeat a test sequence, click the start button again (Fig. 3.2.2_6).

1MA123 35 Rohde & Schwarz



Additional Tests on CDMA2000® 1xEV-DO Access Terminals

1MA123

3.3.5 Receiver Blocking Characteristics

The receiver blocking characterlshcs test is a measure of a receiver's ability
to receive a CDMA2000® 1xEV-DO 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 per-
formance of the receiver beyond a specific limit. A receiver's blocking per-
formance is measured by the packet error rate (PER). The purpose of test
3.3.5 is to verify that the PER of the mobile station does not exceed 1% with
95% confidence level under these conditions. This test is applicable to BC6
acces terminals stations only.

Recommended test setup:

Fig. 3.3.5_1 shows the test setup for the receiver blocking test. It is the
same setup that is used for test 3.5.2 and 3.5.4. The RF ports of Radio
Communication Tester CMU200 and the AT 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 addi-
tion, 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 1xEV-DO
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 automati-
cally.

g [ — ﬁ I Reslstive
iJ' .;E | i | = combinar
l.f;"----- : ” J Sﬂc
CMU200 AT
Radio Coammunication Tester H Al 1068
1l

Signal generator

Fig. 3.3.5_1: Test setup for receiver blocking test.

Seven RX blocking tests can be found in section 3.3.5 of the standard IS-
866-A. 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
1xEV-DO band). These tests are performed using predefined tests 1 to 4 of
1XEV-DO BLOCKING TESTS. The interferers of tests 5 to 7 use frequencies
outside the 1xEV-DO band. They are not based on only one measurement:
The interferer is subsequently applied at all frequencies of a 1 MHz grid be-
tween the lower and the upper end of specified frequency bands.
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Check Basic Initializing
Check whether the 1XEVDO function group is activated (see Fig. 3.2.2_6).

In-Band Blocking:

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

Path loss compensation:

e  Measure the path loss between the AT and the CMU200 and between
the AT and the signal generator and proceed as described in the fol-
lowing section Configure test item 1XEVDO CALL SETUP.

Test procedure:

1) Connect instruments and AT as shown in Fig. 3.3.5_1.
2) Run CMUgo, then click CONFIGURATION > CONFIGURE TESTS to open
the CONFIGURE TEST window.
3) Click LOAD SEQUENCE, and select 1XEVDO_3.3.5_T1-T7.SEQ.
I
[ Available [ Ttem Selected Description
1#EVDO Ady Chan. Selectivity - Basic Intisizng =
14EVDO Call Release 1<EVDO Call Setup
1#EVDO Call Setup 1=£VDO Recerver Blocking Characteristics
THEVDO Call Testset : 14EVDD Recerver Blocking Characteristics
14EVD0 Fading V’V 1<EVDO Recerver Blacking Characteristics
14EVDD Generator 14EVDO Recerver Blocking Characteristics
1xEVDO Handolf 14EVDD Recerver Blocking Characteristics
1EVDO Int Spur Aesp Atten 14EVDD Receiver Blocking Charactstistics
1xEVDO Measuerements 1:EVDO Recerver Blocking Characteristics
1%EVD0 R Conducted Spurious Emissions 1xEVD0 Call Release
1xEVD0 R Conducted Spurious Emissions TestEnd
1#EVDO Receiver Blocking Chassctenshcs
1#EVDO Single Tone Desensitizabon x
(AMPS Call Release
AMPS Call Setup
AMPS Handoff
AMPS MAL Power Test
AMPS Modulation Test %-
AMPS R Expandor Test
AMPS RiX Frequency Response Test
AMPS RX Hum & Noise Test -
AMPS SINAD Test =l e =
TREVDO_3.35_11-17.5EQ - | Piops | Lommon Sty
Load Sequence . | Save Sequence .. | I 1 | iplicate Testter | Copy List to Clipboard
| | o AT | [ L

1MA123

Fig. 3.5.5_2: Test sequence for in- and out-of-band blocking tests.

Configure test item 1XEVDO CALL SETUP:
1) Double-click 1XEVDO CALL SETUP in the list of the selected test items.

Configure test item 1XEVDO CALL SETUP:

Double-click 1XEV-DO CALL SETUP in the list of the selected test items (see
section 3.2.2).
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Configure test items 1XEV-DO BLOCKING 1-4 ( In-Band):

1) Double-click 1XEVDO RECEIVER BLOCKING CHARACTERISTICS / TEST 1
(IN-BAND) in the list of selected test items.

The window 1XEV-DO RECEIVER BLOCKING CHARACTERISTICS appears (see
Fig. 3.3.5_3).

zl
—15-866-4 Predefined Test:
User Defined I [3.35 Test1 InBand) =
— ChU Lewel — Phwzical Channel
lar [ 055 dBm | | Band Class [ = | BI5 (IMT 2000)
RF Channel I 150
 Measurement rAttenuations
Upper PER Limit 10 % Cable Losz DL 0E dB
hin. Conf. Lewvel 0z Cable Logs LIL 0.5 de
Max. Test Packets 1000
— Shkdx Signal
i Tone Offzet 5000 kHz ' Tone Power 56 dBm
L Tane Freg. ) Min 0 MHz Al C8 Tione Fawer 56 dEm
[t Tiare Freal kay 0/ [rHz
Citd Tione Freq2 Min 0 1Hz  Cable Loss 0E d&
L Tane Freq.2 kax 0 Hz  AUR Device Name Shix
— Dezcription
335 Test1 (In-Band)
Ok, Cancel

Fig. 3.3.5_3: Setup for 1xEV-DO in-band blocking / test 1

Opening the pull-down list IS-866-A PREDEFINED TESTS shows the available
tests (see Fig. 3.3.5_4):

|5-866-4 Predefined T estz
Wser Defined T |3.3.5 Test 1 (InBand j

335 Test1 [In-Band)
335 Test 2 (InBand]
335 Test 3 [In-Band]
lor 335 Test 4 [In-Band]
335 Test 5 [Out-0f-Band]
335 Test B [Out-0f-Band]
335 Test ¥ [EIut-EIf-Band']_

‘CMU Level

‘M eaziramARk TR TSI

Fig. 3.3.5_4: Predefined tests for 1xEV-DO in- an out-of-band blocking characteristics.

For each in-band test, the following parameters are predefined:

IorR (CMU Level), the CW ToNE OFFSET, CW TONE POWER, UPPER PER
LimiT, MIN. CONFIDENCE LEVEL and MAX. TEST PACKETS.

If one of these entries is modified, the USER DEFINED indicator is checked.
2) Select your test.

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

4) Enter a channel number at RF CHANNEL.

5) Enter the path loss you measured between the AT and the CMU200 as
CABLE Loss DL and CABLE Loss UL.

6) Enter the path loss you measured between the AT and the signal gen-
erator as CABLE Loss in the SMX SIGNAL field.

7) Enter as AUX DEVICE NAME the name you specified for the generator's
GPIB configuration (see section Configuring the GPIB Settings).

8) Add a comment if you like.
9) Click OK.

You are back in the CONFIGURE TEST window (Fig. 3.3.5_2).

To start the measurement:
» Click the start icon in the menu bar of CMUgo (see Fig. 3.2.2_9).

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 disap-
pears when the call is established. With the predefined sequence
1XEVDO_3.3.5_T1-T7.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. 3.3.5_5.
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Measurement Report Suesscimanz

Operator: haname Danperstag, 17, Joif 2005 15:22:00
CMU Ident: RohdeLSchwarz, TN 200 s, |, 5
Options: BIWB1Z, 82,841,852 PCIMCIA, B53, BA3, BI5, K0 K42, K4, CRUIFMA), Mermany
I
Sequence: TMAYZ3AXEVDOVIXEDD_ 335 T-T7
Shorteut:
Test Hame and Condition Lower Limit | Upper Limit | Measured Value | PF |

Mebwork: US Cellnlar, RF ChannelfLevel: 1507 -70.0 ¢dBm, Forward Packet Activiby 100 %
Connector: RFZ, Atengation (infOat): Q.000.0 o8
Fornward TAR Enabled, DRC Rate Index: 1, Loopback: Enabicd

Reverse TAF: Disabled, Min Rate Index: 1, Max Rate Index:
Data (dB).: Offset Norr: 0.00, 9.6 bps: 0.00, 19.2 fbps: 0.00, 384 Sbps: 000, 76.8 Kbps: 0.00, 153.6 khbps: 0.00
MS dentification (ESN): 12345678

1xEVDO Call to Mobile: |I I|I I| passed | o |
Gl Offs S000.00%Hz, G Pwr -56.00¢8m

1XEVDO Receiver Blocking Characteristics 3.3.5 Test 7 (18) |I:I| 10.00 % | 9.50 % | W |
CI Offs -5000.006Hz, CWY Pwr -56.0048m

1xEVYDC Receiver Blocking Characteristics 3.3.5 Test 2 (i8) |I:I| 10.00 % | 9.78 % | o |
Gl Offs 7500.00%HT, GI Pwr -44.0008m

1xEVDO Receiver Blocking Characteristics 3.3.5 Test 3 (i5) |I:I| 10.00 % | 9.60 % | o |
G Offs -7500.006Hz, CUVY Pwe 44 00d8m

1XEVDO Receiver Blocking Characteristics 3.3.5 Test 4 (18) I:I| 10.00 % 9.90 % W
1xEVDO Receiver Blocking Characteristics 3.3.5 Test5(0o8) | I|I ] p d W
1xE¥DO Receiver Blocking Characteristics 3.3.5 Test & (OaB) [ ||| ] passed o
1XEVDO Receiver Blocking Characteristics 3.3.5 Test7 (008 |l I|I | passed v
1xEVDO Call Release Test: [ ||| ] passed o
IMS Serial Humber: 12345678 I
Result: 9 Tests passed /0 Tests failed

(Execition Time: 2369.3 Seconds)

Fig. 3.3.5_5: Measurement report for blocking tests 1 to 4 (In Band) and 5 to 7 (Out of
Band).

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 col-
umn (P/F, for Pass/Fail) indicates whether a test was passed or failed.
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 fre-
quencies 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.

Notes: For the higher frequencies of test 7, you need the SMR signal
generator. We recommend splitting this test into several meas-
urements with smaller frequency sections than the two wide fre-
quency sections specified by the standard. For the smaller sec-
tions you can enter a more precise attenuation.

Due to the large number of FER measurements the test duration is consid-
erable long.

To stop a running measurement:

see section 3.2.2.
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3.4 Limitations on Emissions

3.4.1 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 1xEV-DO channel active
during this test. The conducted spurious emissions are measured with a
spectrum analyzer connected to the mobile station's antenna port. The pur-
pose of test 3.4.1 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. 3.4.1_1 shows the test setup for test RX conducted spurious emis-
sions. The RF ports of the mobile station and the analyzer are simply con-
nected 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, remotely controlled by CMUgo.

|,
LT
a
a
o RRNER
-

s |
i
|2 o L!

q:-_ﬁii—lﬂ'

CMUZ00
Radio Communication Tester

Spectrum analyzer

Fig. 3.4.1_1: Test setup for RX spurious emission test.

Test 3.4.1 contains in-band (RX / TX) and out-of band measurements.

Notes: In the RX band very low emissions are measured. This requires
high sensitive test equipment and good shielding. The RF at-
tenuation 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:
e CMU200
e FSQ or FSU or FSP or FSL with preamplifier FSL-B22.

Path loss compensation:

(see previous section)

o  Measure the path loss between the AT and the spectrum analyzer
Test procedure:

1) Connect the analyzer and the mobile station as shown in Fig. 3.4.1_1.
2) Run CMUgo, and then click CONFIGURATION > CONFIGURE TESTS.
The CONFIGURE TEST window opens.

3) Click LoAD SEQUENCE and select 1XEVDO_3.4.1.SEQ.

Available Item Selected Description
1<EVDO Ad). Chan. Selectivity - Basic Initialzing
1xEVDO Call Release 1+EVD0 AX Conducted Spunous Emissions
1«EVDO Call Setup Test End
1EVDO Call Testset s
1<EVDO Fading ad |
1:EVDO Generator

1«EVDO Handaff
1<EVDO Int. Spur Aesp.Atten
1xEVDO Measuerements

1xEVDO RX Conducted Spunous Emssions

Fig. 3.4.1_2: Available and selected test items (test sequence) for RX spurious emission test.

For each band class, the standard IS-866-A provides a set of limits for vari-
ous frequency ranges such as the receive band, the transmit band and out-
of-band sections. The sequence 1XEVDO_3.4.1.SEQ contains the test item
1XEVDO RX SPuRIous EMiIssIONS for in-band and out-of-band measure-
ments.

in-band

below the TX band

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 item 1xEVDO RX SPURIOUS EMISSIONS:

1) Double-click 1IXEVDO RX SPURIOUS EMISSIONS in the list of the se-

lected test items.

The window 1XEV-DO RX CONDUCTED SPURIOUS EMISSIONS appears (see

Fig. 3.4.1_3).

1xE¥-D0 RX Conducted Spurious Emissions

=]

= r—15-866-4 Band Clazs

User Defined [ |

—In Band

e n/afte
Lawer 824.025 MHz IW
Upper 848,985 MHz Lirnit 51 dBm
REWw 1 MHz  Analpzer Input Atten, 0 de
Lawer 863.025 MHz [F=
Upper 992985 MHz Lirnit 76 dBm
REwW 1 MHz  Analyzer Input Atten, 0 de

— Out of Band
s e Or/Oife
Lawer 1 MHz Below T
Upper 824025 MHz Lirsit -47 dBm
REWw 003 MHz  Analyzer Input Atten. 0 dB
Loower 848985 MHz Between THFx
Upper 869.025 MHz | jmit -47 dBm
RBW 0.03 MHz Analyzer [nput Atten. 0 de
Lower [ g93.935 MHz [8bove B
Upper 2600 MHz Ll I -47 dBm
REwW 0.03 MHz  apabzer nput Atten, I 0 db

Ausiliary Device Mame
’7 | Fix
r— Description
361 Conducted Spurios Emizzian (In-Band & DoB)

Ok I Cancel

Fig. 3.4.1_3: Setup for 1xEV-DO RX conducted spurious emissions

The in-band window defines the spurious emissions in the RX as well as in
the TX band. Opening the pull-down list 1IS-866-A BAND CLASS shows you

the available band classes (see Fig. 3.4.1_4):
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—|5-B66-4 Band Clasz

[zer Defined [ |BCO [US Cellular) j

BCH  [MMT450] low -
~In Band BCH [MRT450] middle ET

BCH [MMTA450] high

Lowser BCE [IMT-2000) <1GHz

Upper BCE [IMT-2000) >1GHz L
BCY [Marth American 700 MHz)

RBWw BCA (1800 MHz Band)
BCYS  [Marth American 900 MHz)

Lawer BC10 [Secondary 200 MHz]  low
BCI10 [Secondary 800 kMHz]  high

Upper BC11 [400 MHz European PAMRB band]  low !

REW BC11 [400 MHz European PAME band] high —_
BC12 [800 MHz PAKMR band) &

Fig. 3.4.1_4: Predefined in-band tests for 1xEV-DO RX conducted spurious emissions.

For BC3, BC5, BC10, and BC11, the RX and TX bands are not continuous
but have gaps. Consequently you can select In-Band and/or Out-of-Band.

Predefined parameters are the LOWER and UPPER 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 AT and the spectrum
analyzer as ANALYZER INPUT ATTENUATION.

2) Enter as AUXILIARY DEVICE NAME the name you specified for the ana-
lyzer's GPIB configuration (see section Configuring the GPIB settings
on page 6).

3) Add a DESCRIPTION if you like.
4) Click OK.

You are back in the CONFIGURE TEST window (Fig. 3.4.1_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. 3.4.1_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_9).
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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. 3.4.1_5.

Measurement Report Suesscimanz

Qperator: hohakne Digpstay, 300 September 2005 14526
CMU Ident: RobdedSchwarz, CMU 200-1100.0008.02, 102652, 145.00
Options: 0,B17,8211/ar14,B52 Vart4, BS3\ ar! 4, BS54\ arl 4, B5E Var 14, BEG, COPROC_FULL BA3, B35, 583,895, PCMCIA

WODCA00, U89, K 14,K20, K21, K22, K23, K42, K43, K45, K47 K53, K54, K56, K60, K61, K62, K63, K64, K55, K6, K67

KBS, KB, K83, K 84, K5, K 86, K68, K98, K839, K549, K 853, K 869, FMRAE, Inte! Celeron, 256 ME

i
Sequence: -

Test Hame and Condition |Luwer Limit |Upper Limnit | Measured Value | PF |

in Band: TH 824.025 MHz - 548.955 MHz
Conducted Spurious Emissions:  Max, power at 533,385 MHz |I:I| -61.00 dBm | -93.41 dBm | o |
in Baned: R 869,025 MHT - £93.985 MHT
Conducted Spurious Emissions:  Max. power at 893,481 MHz |I:I| -76.00 dBm | -93.89 dBm | o |
Ot of Band. freg = TX 1,000 MHz - 824025 MHz
Conducted Spurious Emissions: Mz power at 1.823 MHz |I:I| -47.00 dBm | -96.96 dBm | W |
Ot of Band: TX = freq < X 845985 MHz - 369.025 MHz
Conducted Spurious Emissions:  Max, power at 862,051 MHz |I:I| -47.00 dBm | -108.42 dBm | o |
Clst of Bane: RX < freqr 893,985 MHZ - 2600.000 MHZ
Conducted Spurious Emissions:  Max. power at 1587 765 MHz |I:I| -47.00 dBm | -86.41 dBm | o |
Result: 5 Tests passed /0 Tests failed

(Execution Time: 21.0 Seconds)

Fig. 3.4.1_5: Test result for 1XEV-DO 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 be-
low the limits are displayed in green; those which exceed the limits are dis-
played in red. In addition, the right-hand column (P/F, for Pass/Fail) indi-
cates whether a test was passed or failed. To repeat a test sequence, click
the start button again (Fig. 3.5.2_9). If your access terminal supports more
than one band class, change the item configurations accordingly and start
the test sequence again.
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4.4 Limitations on Emissions

4.41 TX Conducted Spurious Emissions

TX conducted spurious emissions are spurious emissions at frequencies
that are outside the assigned CDMA2000® 1xEV-DO channel. The emis-
sions are measured during continuous TX transmission with a spectrum
analyzer connected to the mobile station antenna port. The purpose of test
4.4.1 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. 4.4.1_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 estab-
lished 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. The notch filter prevents the TX carrier to overdrive
the spectrum analyzer input. Both the CMU and the spectrum analyzer are
remote-controlled by CMUgo to run the test automatically.

g [ —| b Heslstive
H 3 = i conbinar
i =iz

- = e =-n‘ 1

] e =31 i LI

T e L1 2

CMu200

Radio Communication Tester
All 1068

"~ | Notch Filter
fo = TX freq

Spectrum analyzer

Fig. 4.4.1_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)

. Notchfilter with f, = TX frequency
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Path loss compensation:
(see previous section)
e  Measure the path loss between the AT and the CMU200

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

Test procedure:

1) Connect instruments and mobile station as shown in Fig. 4.4.1_1.
2) Run CMUGO, and then click CONFIGURATION -> CONFIGURE TESTS.
The CONFIGURE TEST window opens.

3) Click LOAD SEQUENCE, and select 1XEVDO_4.4.1_BCO0.SEQ.

1+EVDO Adj. Chan. Selectivity -
1=EVDO Cal Release

1=EVDO Call Testset

14EVDO Int.Spur Resp.Atten.
1:EVDO Measueremerts

1:-:E\-’D onducted Spurious Emissions
1#EVD0 Receiver Blocking Characteristics

1+EVDO T Conducted Spurious Emissions

AMPS Modulation Test
AMPS R Expandor Test

Available [ ltem | Selected | Descl
1 Basic Initializing
2 14EYDO Call Setup
3 14EVD0 Occupied Bandwidth 4.4.3 Dccupied B andwidth
é;b 4 1=EVD 0 Call Releaze

5 Test End

1+EVDO Single Tone Desensitization x

AMPS MAC Power Test Cﬁm—

AMPS B Frequency Response Test .

AMPS R Hum & Noise T est ~| it |

TWEVDO_4.4.3_BCE SEQ B | Propetizs .. |

Fig. 4.4.1_2: Available and selected test items (test sequence) for TX conducted spurious
emissions.

The sequence 1XEVDO_4.4.1_BCO0.SEQ contains as an example the test
suite in accordance with the 1S-866-A specification. The test item 1XEVDO
TX CONDUCTED SPURIOUS EMISSIONS causes the CMU to continuously send
'0' power control bits to the mobile station. This sets the mobile station's
output power to maximum.

Check Basic Initializing
Check whether the 1XEVDO function group is activated (see Fig. 3.2.2_6).

Configure test item 7xEVDO Call Setup:

1) Double-click 1XEVDO 2000 CALL SETUP in the list of the selected test
items.
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1 % EYDO Call Setup

The window CALL SETUP CONFIGURATION opens.

a x|
1~ Network [~ Layer
Network Standasd: ) Celllar (BCO) = || |Sublype O [Physical Layer) =] “
FIRsies=IRRF: [Hnaen AR | B || Concel |
L || Stream Number: |‘| ﬂ
[ eameer | |- Fomesd AP
SID: | 1
| 1| || Fomard TAP
~AN Signal DRC Rate Index: ,_1
RF Charinel: 150
Tx Level (dBm): .70 -
Forward Packet Activiy: [fox 3] | |[[evee=Ta?
| || T Reverse TAP
r ; Min Rate Index 1
Mac Index [Rev 0 8 I
ac Indes [Fev O 8 11| Max Rote Indesc :
MAC Index [Rev A} [ =8
-~ UE Identification Mode |- MAC Layer :
# ESN " MEID ¢ UATI | Contiol Channel Data Rate: |—_|134m bps MACT) =
™ Decimal conversion of the reported ESH ~DRC :
™ Hide the ident in reports
L Data Nominal Offset (B} 0
_ Data Offset for 3.6 kbps (d8) 0
Sector Color Code 0 | DataOffset for 19.2 kbps (dB) 0
AN PN Offset 0 | || DataDifset for 35.4 kbps (dB) 0
3 Data Offset for 76.8 kbps (dB} 0
CMU Connector:  RF1 & RR2 Data Offset for 153 6 kbps (dB): 0
Atenuation In (d8) i
Aftenuation Out (dB .
B} 1| Masimum Time for Session Open State (Sec.)
I” Skip Postioning Dislog " 0
I~ NoMessage to Power Cycle the Moble || .

Fig. 4.4.1_3: Call setup configuration for TX Conducted Spurious Emissions test.

You may modify the other parameters if necessary.

5)

Select the NETWORK STANDARD and RELEASE of the AT.

Enter the desired RF CHANNEL, TXLEVEL and FORWARD PACKET

ACTIVITY.

Enter the path loss you measured between the AT and the CMU200 as

INPUT ATTENUATION and OUTPUT ATTENUATION.

Click OK to return to the CONFIGURE TEST window (Fig. 4.4.1_2).
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Configure test items 7xXEVDO TX CONDUCTED SPURIOUS EMISSIONS:

1) Double-click 1XEVDO TX CONDUCTED SPURIOUS EMISSIONS in the list of
selected test items.

The window 1XEVDO TX CONDUCTED SPURIOUS EMISSIONS appears (see
Fig. 4.4.1_4).

a x|
= —15-866-4 Band Class
User Defined [ |yt WEN]
— Spurious Limits —ITU Categom——
fmiry # tMHz fmaw / MHz RBW / kHz Limit / dBm IA vl
0.885 1.98 30 32 W Ondif | e —
1.25 4 30 EEN il ™l I—m
1.98 4 30 -44 [V On/Of
225 4 £.25 35 [ OnfOf | - CMU AttensdB —
0.009 015 1 13 W OnADf | 7
015 30 10 13 W OndDf
— F5x Atten/dB —
30 [ oo 100 33 7 onda ik
000 | sooo | foo0 33 onol | ) 17
0.885 112 30 43 [ On/Off
112 1.98 30 57 On/Of
1.98 4 30 2 [T On/Of | [ Aus Device——
4 10 100 A1 OnAOf Fiu
— Description
BCO[US Cellular)
oK I Cancel

Fig. 4.4.1_4: Setup example for 1xEV-DO TX conducted spurious emissions.

Depending on BAND CLASS and ITU CATEGORY the parameters FMIN, FMAX,
RBW and LimIT are changed according to the IS-866-A specification. In
case one or more these parameters are modified the USER DEFINED indica-
tor is checked.

Listed below are some of the remaining parameters:

2) TXLEVEL — specified AT output RF level.

3) CMU ATTEN — compensates level loss from CMU to AT.

4) FSX ATTEN — compensates level loss from AT to analyzer.

5) Aux DEVICE — Auxilliary Device of the analyzer need by CMUgo.
6) Add a DESCRIPTION if you like.

7) Click OK to return to the CONFIGURE TEST window (Fig. 4.4.1_2).
8) Configure the next test item, e.g. BC2.

9) 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. 4.4.1_2).

10) Finally click OK (in the CONFIGURE TEST window) to complete the
measurement setup.
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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. 4.4.1_5.

Measurement Report Suwessciwanz

Operator: noname Freitag, 100 Oktober 2008 14:27:33
CMU Ident: RobdelSehwarz, CMU 200-1100.0008.02, 102652, 1/5.00
Options: 0,817,820 arl4, BE2Varid, BE3Varld, 854V ar 4, BE6 ar 14, BEE COPROC_FULL 853, B85, 859, 895 PCMCIA

WODCA00, 098, K 14, K20, K21, K22 K23, K42, K43, K45, K47, K53,554, K56, K60, K61, K62, K63, K64, K65, K66, K67
KB, KE9, K53 KE4 KRS, K56, K58 K96, K539, K549, K559, K 868, FMRE, Intel Celeron, 256 MA
ol
Sequence: -—-
Test Hame and Condition Lower Limit |Upper Limit | Measured Value | PF |
Network: US Celiiar, RF ChanpelLevel 150/ -F0.0 ¢dBrm, Forward Packet Activity 100 %
Cokpector: RFZ, Aftepdation (i Opt): 1.040.0 68
Forward TAP: Enabled, DRC Rate Index: 4, Loopback: Enabled
Reverse TAP: Disabled, Min Rate Index: 3, Max Rate Index: |
Data (dB): Offset Norm: 0.00, 9.6 kbps: 0.00, 19.2 kbps: 0.00, 35.4 kbps: 0.00, 76.3 kbps: 0.00, 153.6 kbps: 0.00
MS fdentification {ESN): "6Q3894 G5
1xEVDO Call to Mobile: [ I|[ Ii p d | 54 |
frein 0.585MHz fmax 1 080MHz REW 30.0005Hz Limit-32.00dBm max peak -581.12d8m at 1.043M~z PASSED
froin 3980z fmax £.0000MHz REW 30.0005Hz Limit-44. 0008 max peak -77.59d¢8m at 2 592 MKz PASSED
froin 0008z fmax 0 100MHT REW 1L.000%Hz Limit-13.006Bm max peak -51.05¢8m at 0.033MHz PASSED
froin O SOMAL fax 30.000MHz REW 10.0008Hz Lirdt -13.00d8m max peak -83. 14e8m at 0.268MHz PASSED

frnin 30.000MHz fmax 1000.000MHz RBIW 100.0005Hz Limit-13.000Bm max peak -47. 94dBm at 830.250MHz PASSED
frnin 1000.0000MHz fmax 5000.000MHz REW 1000.0005HT Limit—-13.000Bm max peak -72.46¢Bm at 1864.000MHz PASSED

| (i | passed v |
1XEVDO Call Release Test: [ I|[ 1 p d o |

MS Serial Humber: "60369ACS"

Result: 8 Tests passed /0 Tests failed

(Execition Time: £3.5 Seconds)

Fig. 4.4.1_5: Test result for TX conducted spurious emissions.

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 col-
umn (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_9). If your
mobile station supports more than one band class, change the configura-
tions accordingly and start the test sequence again.
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4.4.3 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 4.4.3 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. 4.4.3_1 shows the test setup for the occupied bandwidth test. It is the
same setup that is used for test 4.4.1. The RF ports of the Radio Commu-
nication 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 addi-
tion, a spectrum analyzer is coupled in to measure the OBW. The resistive
combiner ensures a flat frequency response. Both the CMU and the spec-
trum 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 AT and the CMU200

o  Measure the path loss between the AT and the spectrum analyzer

g 7 — ggﬁ I Haslsinve
= X - i = carnbinar
!l’ jinnn o
| = 2’m.] i
gﬂm—- L | ‘_‘{ .
CMUZ00 AT
Radio Communication Testar
[j Al 10 d8
Spectrum analyzer
Fig. 4.4.3_1: Test setup for occupied bandwidth test.
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Test procedure:

1) Connect instruments and mobile station as shown in Fig. 4.4.3_1.
2) Run CMUgo, and then click Configuration, Configure Tests.

The Configure Test window opens.

3) Click Load Sequence, and select CODMA2000 4.4.3.seq.

[ Available

[ ltem | Selected | Description
1«EVD O Adj. Chan. Selectiviiy -~ 1 B asic Initializing
1«EVD0 Call Releaze 2 1+E%D0 Call Setup
1=EVD 0 Call Setup 3 1«E%D 0 Occupied Bandwidth 4.4.3 Dccupied Bandwidth
T=EVDO Call Testzet 4 14E%D0 Call Release
T4EVD O Fading - | 5 TestErd
T=EVD 0 Generator

1=EVD 0 Handoff

1+EVD D Int. Spur. Resp.Atten.
1:EVD 0 Measuerements
14EVD 0 Occupied B andwidth

Fig. 4.4.3_2: Available and selected test items (test sequence) for occupied bandwidth.

Check Basic Initializing

Check the 1xEV-DO The predefined sequence uses BC3. If you work with
BC6, activate 1XEV-DO IMT2K Band (see table 4.4.3_3).

BC3 1xEV-DO Cellular Band
BC6 1XEV-DO IMT2K Band

CMU-K849 option
CMU-K869 option

Table 4.4.3_1: Band classes and function groups.
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Configure test item 7xEVDO CALL SETUP:

1) Double-click 1XEVDO CALL SETUP in the list of the selected test items.

The window 1XEVDO CALL SETUP opens.

1 x E¥DO Call Setup

— Metwark
Wetwork Standard:

— Layer

|IMT-2000 (BCE)

=

" Release 1 O Releaze &

— Paramneter
SID:

|

— Ak Signal
RF Channel:

Tx Level [dBm]:

Fornward Packet Activ

150
70

ity 100 % -

Mac Index [Rew 0):
MALC Index [Rew A):

1S

r UE Identification Mode

Attenuation |n [dB]:
Attenuation Out [dB]:

@ ESHN C MEID ( UaTI
[T Decimal conversion of the reporked ESM
[T Hide the ident in reports

Shortout Extension Mode,...
Sector Color Code il
AN PN Offset: il
—FRF

CMU Connectar: T RF1 " RF2

[ 7

ISubtype 0 [Physical Layer]

— Test Applications

Stream Mumnber:

— Fonward TAP
IV Forward TAP

DRC Rate Index:

~ Loophack

— Reverse TAP

[ Feverse TAP
Min Fate Index:

Max Rate Index:

— AL Layer

Control Channel Data Bate: I 33400 bps (MACZ) = l

~DRC
Data Mominal Offset [dB]:
[iata Offzet for 9.6 kbps [dB]:
[rata Offszet for 19.2 kbps [dB]:
Data Offset for 38.4 kbps [dB):
Diata Offzet for 76.8 kbps [dB):
[rata Offzet for 1536 kbps [dB]:

™| Skip Pasitioning Dislog
[ Mo Meszage to Power Cycle the Mobile

1

r— Maximumn Time for Session Open State [Sec.]

[~ activate Check

0
0

0

0

0
[0
30

Fig. 4.4.3_3: Call setup configuration for occupied bandwidth.

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

only.

2) Select your band class at NETWORK STANDARD.

Select the LAYER Subtype 0 or 1.

INPUT ATTENUATION and OUTPUT ATTENUATION.

Modify the other parameters if necessary.
7)  Click OK to return to the CONFIGURE TEST window (Fig. 4.4.3_2):

1MA123
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Select the FORWARD PACKET ACTIVITY as specified.

Enter a channel number for the call setup at PHYSICAL RF CHANNEL.
Enter the path loss you measured between the AT and the CMU200 as
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Configure test item 7xEVDO OccUPIED BANDWIDTH:

1)

Double-click 1XEVDO OccupPilED BANDWIDTH in the list of the selected
test items.

The window 1XEVDO OccuPIED BANDWIDTH CONFIGURATION appears (see

Instruments: ChLl, FS=

Fig. 4.4.3_4).
1xE¥-DO0 Occupied Bandwidth Configuration a8 x|

— Phyzical Channel — Attenuations
RF Channel 150 Inpuit 7 dB
lor 055 dBm| Dutput 7 dB

— Occupied Bandwidth ——————— — Analvzer
Lirnit I 1.48 kHz Input Attenuation I 17 dB

Avgiliany Device FSx

D escription

ﬁ 4.4.3 Decupied Bandwidth

ok I Cancel |

Fig. 4.4.3_4: Setup for CDMA2000® 1xEV-DO occupied bandwidth test.

Enter a channel number at PHYSICAL RF CHANNEL.

Enter the path loss you measured between the AT and the CMU200 as
INPUT and OUTPUT ATTENUATIONS.

Enter the path loss you measured between the AT and the analyzer as
INPUT ATTENUATION in the Analyzer field.

Enter as AUXILIARY DEVICE NAME the name you specified for the gen-
erator's GPIB configuration (see section CONFIGURING THE GPIB SET-
TINGS on page 6).

Add a DESCRIPTION if you like.
Click OK to return to the CONFIGURE TEST window (Fig. 4.4.3_2).

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. 4.4.3_2).

8)

Clicking OK (in the CONFIGURE TEST window) completes the meas-
urement 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. Af-
ter the individual response time of the AT, the CMU200 automatically regis-
ters the mobile station and sets up a call connection. The pop-up menu dis-
appears 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. 4.4.3_5.

Measurement Report Suesscivanz

Operator: naname Dienstag, 14, Qktober 2008 18:03:28
CMU Ident: Robde&Schwarz, CMU 200- 1100, 0008.02, 102652, 175,00
Options: O B17. B2 a4, BO2 1 ari4, BE3Var M, Bo4 arl4, BE6 arl 4, B66, CORPROC_FULL BS3 855,859,825, PLMCH

WADDCAO0, LA, K4 K20 K21 K22 K23 K42, K43, K45 K47 K33 K54, K06, KEILKG 1, KEZ KE3 KB4, K55, KEE6, K67
KBS KGO, K83, K54, AS, KE8, K85, KO8, KA 30, K 840, A5, K889, FMRE, Intel Celevon, 256 MA
rabed
Sequence: -—-
Test Hame and Condition Lower Limit |Upper Limit | Measured Value | PiF |
Network: US Celfuiar, RF Channe¥level 150/ -70.0 dBm, Forward Packet Activity 100 %

Connector: RFZ, Attenuation (infOut): 1.000.0 of

Fomward TAR: Epabled, DRC Rate hdex! 1, Loopback: Enabled

Reverse TAFR: Disabled, Min Rate index: 1, Max Rate index: |

Data (dB): Offset Norm: 0.00, 9.6 kbps: 0.00, 19.2 kbps: 0.00, 35.4 kbps: 0.00, 76.5 kbps: 0.00, 1536 fbps: 0.00
MS fdentification {ESN): "603834 05"

1xEVDO Call to Mobile: [ I|[ ] passed | o |
RF Channel! 150 RF Level -105.5 dBm FSx Inpot Altennation 17.0 &8

1XEVDO Occupied Bandwidth | 1.48 MHz 1.25 MHz w |
1xEVDO Call Release Test: [ 1|l ] p d W |

MS Serial Humber: "603B9ACS5™

Result: 3 Tests passed /0 Tests failed

(Execation Time: 40.3 Seconds)

Fig. 4.4.3_5: 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 col-
umn (P/F, for Pass/Fail) indicates whether a test was passed or failed. To
repeat a test sequence, click the start button again (Fig. 3.2.2_9).
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5 Summary

The program CMUgo has been enhanced by adding new test items for the
CDMA2000® 1xEV-DO standard 1S-866-A. For seven tests of 1S-866-A pre-
defined 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 1MA123 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@ rohde-schwarz.com.

6 References

[1 Recommended Minimum Performance Standards for cdma2000
High Rate Packet Data Access Terminal, 1S-866-A

[2] Additional Tests on CDMA200 Mobile Stations in Accordance with
Standard TIA-98, Application Note 1MA86, Rohde & Schwarz, 2006
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7 Ordering Information

1)
2)

ROHDE&SCHWARZ

Universal Radio Communication Testers

R&s® CMU200
R&S® CMU-B83v22
R&s® cMU-B89

R&S™~ CMU-K839
R&S "~ CMU-K849
R&S~ CMU-K859

R&S™ CMU-K869
or

R&S® CMU-PK800
R&Sz cMmu-B17"
®

® ®@ @ ® @

R&S™~ CMU-Z10
R&S™ CMU-Z11

Vector Signal Generators

R&S" SMU200A
R&S" SMU-B10x
R&S" SMU-B13"
R&S~ SMuU-B14"
R&S" SMU-B15"
R&S" SMJ100A
R&S" SMJ-B10x

® @ @ ® @ ® ®

Fading Simulators
R&S® AMU200A"
R&s® AMU-B13"
R&s® AMU-B14"

R&s® AMU-B15"

Signal Generators
R&S® SMR20
R&S® SMR-B11
R&S® SMP02

R&S® SMP-B11

R&S® SMLOx

®@ @

1xEV-DO Signalling Module
1xEV-DO Signalling Module

1xEV-DO Signalling, 450 MHz Band
1xEV-DO Signalling, Cellular Band
1xEV-DO Signalling, PCS Band
1xEV-DO Signalling, IMT-2000 Band

1xEV-DO Signalling, all bands

I/Q-IF Interface
Antenna Coupler for Mobile Phones
Shielded Cover for CMU-Z10

Vector Signal Generator

RF Path A: 100 kHz to 6 GHz

Baseband Main Module

Fading Simulator (SMU-B13 required)
Fading Simulator extension (AMU-B14 requ.)
Vector Signal Generator

Frequency Range 100 kHz to 6 GHz

Baseband Signal Generator

Baseband main module (factory fit only)
Fading Simulator (AMU-B13 required)
Fading Simulator extension (AMU-B14 requ.)

1 GHz to 20 GHz
0.01 GHz to 1 GHz
2 GHz to 20 GHz
0.01 GHz to 1 GHz
9 kHz to 2.2 GHz

Signal Analyzers, Spectrum Analyzers and Options

R&S® FSPxx
R&S® FSQxx
R&S® FSUxx
R&S ™~ FSMRxx
R&S® FSLx

R&S® FSL-B22

R&S" FSQ-K85?

® ® ® ® @

required for 3.3.2 Multipath Fading test.
required for 4.4.3 Occupied Bandwidth test

9 kHz to 40 GHz

20 Hz to 26,5 GHz

20 Hz to 46 GHz

20 Hz to 50 GHz
Spectrum Analyzer 6 GHz
RF Preamplifier

1XEV-DO mobile station test application
firmware for FSMR, FSP, FSQ, FSU

1100.0008.02
1150.0301.xx
1159.3090.02

1200.8300.02
1200.8400.02
1200.8500.02
1200.8600.02

1200.8600.02

1100.6906.02
1150.0801.10
1150.1008.02

1141.2005.02
1141.8x03.02
1141.8003.04
1160.1800.02
1160.2288.02
1403.4507.02
1403.8x02.02

1402.4090.02
1402.5500.02
1402.5600.02
1402.5700.02

1104.0002.20
1104.4250.02
1035.5005.02
1036.6240.02
1090.3000.1x

1093.4495.xx
1155.5001.xx
1166.1660.xx
1166.33.11.xx
1300.2502.0x
1300.5953.02

1300.6689.02

ROHDE & SCHWARZ GmbH & Co. KG * Mihldorfstralke 15 " D-81671 Miinchen - 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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