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M easurements on 3GPP WCDMA User
Equipment According to Standard TS 34.121

Application Note 1MAGS

Most of the tests specified in standard TS 34.121 that 3GPP WCDMA user equipment (UE) must pass for
type approval can be performed solely by the Universal Radio Communication Tester R&S® CMU200.
Other tests, however, require additional instruments for generating one or more interfering signals or for
high dynamic spectrum analysis up to 12.75 GHz, i.e. features that a tester optimized for production
cannot offer.

This application note explains how to easi(ls/ perform these tests using the R&S®CMU200 in combination
with the R&S®FSQ, R&S®FSU, or R&S®FSP analyzers and the R&S®SMIQ and R&S®SMR signal
generators. Predefined test items and sequences are included for remote-control software CMUgo, which
is provided by Rohde & Schwarz at no charge to demonstrate the high performance of the R&S®CMU200.
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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 Microwave Signal Generator R&S®SMR is referred to as the SMR.
The Vector Signal Generator R&S®SMIQ is referred to as the SMIQ.
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 R&S logo, Rohde & Schwarz, and R&S are registered trademarks of
Rohde & Schwarz GmbH & Co. KG and its subsidiaries.
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Most of the tests specified in standard TS 34.121 that 3GPP WCDMA user
equipment (UE) must pass for type approval can be performed solely by the
Universal Radio Communication Tester R&S®CMU200. Other tests,
however, require additional instruments for generating one or more
interfering signals or for high dynamic spectrum analysis up to 12.75 GHz,
i.e. features that a tester optimized for production cannot offer.

This appllcatlon note explains how to ea3|ly perform these tests usi (g the
R&S®CMU200 in combmatlon with the R&S FSQ, R&S®FSU, or R&S®FSP
analyzers and the R&S® SMIQ and R&S®SMR signal generators. Predefined
test items and sequences are included for remote-control software CMUgo,
which is provided by Rohde & Schwarz at no charge to demonstrate the
high performance of the R&S®CMU200.

Today, CMUgo already offers a comprehensive set of tests for 3GPP
WCDMA UE measurements e.g. for power, modulation, spectrum, and bit
error tests with R&S®CMU200 alone. This list will now be expanded by
predefined test sequences for the following tests:

Transmitter tests:
5.11  TX Spurious Emissions

5.12  Transmit Intermodulation

Receiver tests:

6.4 Adjacent Channel Selectivity

6.5 Blocking Characteristics

6.6 Spurious Response

6.7 Receive Intermodulation Characteristics

6.8 RX Spurious Emissions

(The numbers and test names correspond to the numbers and headings of
the sections in the standard TS 34.121 which describe these tests.)

This Application Note provides a summary of each of these tests, a
recommended hardware setup, and step-by-step instructions on how to
perform the test.

Please read 5.11 TX Spurious Emissions at first, since details on the
complete measurement procedure are given here, which are not repeated
in the rest of this application note.

3 Rohde & Schwarz
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System Requirements
CMUgo will work under Windows 98, ME, 2000 or XP.

To ensure proper operation of CMUgo, your computer must meet the
following minimum requirements.

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

RAM: 64 Mbytes

Display: SVGA 800x600 pixels

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

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

(CMUgo can control the instruments via a serial interface as well. But only
the GPIB Interface allows the automatic test sequences to be performed at
high speed.)

To make full use CMUgo’s capabilities, the CMU 200 firmware version must
be 3.52 or higher.

Installation of CMUgo

Application Note 1IMAG8 consists of two parts:
e  The CMUgo software (file CMUgo.zip)
e  This document (1IMA68_4E.pdf)

To get the installation files:

» Unzip CMUgo.zip. One of the extracted files is setup.exe.

» Run setup.exe. When you are asked for the type of installation:
>  Select Custom.
>

Make sure that the checkbox Demo Sequences is active, see Fig. 1_1:

4 Rohde & Schwarz
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Installshield Wizard N 8 x|
Select Features ‘
Choose the features Setup will install e

Select the features you want ta install, and clear the features you do not want to install.

— Description

D ocumentation
Main Application

[w] MPS ME asurements DLLs
[ Audio Measurements DLLs
] Ailiary DL

[w] Basic Function DLLs

i Bluetooth Measur?ment DLLs _[ﬂ
3

Space Required on D: 39180 K
Space Available on D: 4714324 K
ImstallShield

< Back | Mext > I Cancel

Fig. 1_1: To include the new test items and sequences, checkbox Demo Sequences must be
active.

By this CMUgo.zip fully includes the new test items and sequences
discussed here (starting with CMUgo version 1.5.0).

The application note 1IMAA68 describes how to perform the seven tests
mentioned above using CMUgo. For each of the tests, you can load a
predefined sequence, modify it, and set individual parameters. You can add
additional test items, run the test, output the measurement results to a file,
and divert the remote commands to the clipboard.

It is presumed that you are already familiar with the CMU200 and CMUgo. If
you are not, you should first read the manual CMUgo.pdf which is extracted
during installation. It describes the menus, the entries and controls, and
provides examples. You are encouraged to learn by doing.

»  Familiarize yourself with the software.
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Preparatory Work

Configuring the GPIB settings

CMUgo is a software tool for remote control of CMU200 and the other
instruments. They have to be set to different IEEE-addresses, and must be
connected via the GPIB bus to the controller PC where CMUgo is running.

(To keep the figures with the test setups simple, these GPIB connections
have been omitted on the following pages.)

» Run CMUgo.
»  Click Configuration
The port for remote control of CMU200

can be configured at Remote port.

Starting with revision 1.5.0, CMUgo can control up to ten additional Auxiliary

GPIB ports:

File Measuremnents CDnFiguratiDn- Window

E_’* E | i" I Measurement Reparkt

#& CMUgo -

Help

Directories. ...

Configure Tests

Remoke Park

Auxiliary RS232 Port
Auxiliary GPIE Pork 1
Auxiliary GPIE Park 2
Auxiliary GPIB Port 3:
Auxiliary GPIE Port 4
Auxiliary GPIE Port 5
Auxiliary GPIB Port &
Auxiliary GPIE Port 7
Auxiliary GPIE Port &
Auxiliary GPIE Paort 9
Auxiliary GPIE Port 10

Fax
SMIG
SMRE

Send Local Lockaut ko

GPIE Devices

Password Setting

Barcode Reader Setting

Fig. 1_2: GPIB configuration for up to ten instruments

» Double-click one of the auxiliary GP
CMuUgo.

IB ports to make a device known to

The configuration window for this port opens (Fig. 1_3).

Rohde & Schwarz
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Augiliary GPIE Port 1 8] x|

— Device Mame

— Primamy &ddriess——————— Secondany Address

—EOT Mode —EDOS Character

— Timeout
(] 4

T
i 1]

E

Cancel
Enable Port W

Fig. 1_3: Configuration of Auxiliary GPIB Port, Enable checkbox.

>  Enter the device name.

You must use the exact names and spellings shown in Fig. 1_3. 'FSX’
stands for analyzer FSQ, FSU, or FSP, and 'SMIQ' and 'SMR' for the
corresponding generators.

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

> Repeat this procedure for the other devices.

Measuring the path losses

Before running any of the tests, carefully measure the insertion loss
between the UE and each instrument of the current hardware setup. Enter
the measured values later as path losses when you edit the sequence of
the test. The losses will be automatically compensated for by the software.

A helpful tool for measuring frequency response is the Rohde & Schwarz
application program FreRes, part of Application Note 1IMAQ09, which can be
downloaded free of charge from

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

Note: For measurements below 10 MHz, set analyzer to input DC.

7 Rohde & Schwarz
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5.11 Spurious Emissions

Spurious emissions are emissions caused by unwanted transmitter effects
such as harmonics emission, parasitic emissions, intermodulation products
and frequency conversion products. If not suppressed sufficiently, they can
considerably impair the reception of other radio services.

Spurious emissions are measured for frequencies that are more than
12.5 MHz away from the center frequencies. (Frequencies closer to the
carrier are checked by tests 5.9 Spectrum Emission Mask and 5.10
Adjacent Channel Leakage Ratio. Tests 5.9 and 5.10 are performed by
CMU200 without additional equipment.)

The purpose of test 5.11 is to verify that the UE spurious emissions do not
exceed described values shown in Tables 5.11a and 5.11b:

Frequency band Measurement Minimum
bandwidth requirement

9 kHz < f <150 kHz 1 kHz -36 dBm

150 kHz < f <30 MHz 10 kHz -36 dBm

30 MHz < f <1000 MHz 100 kHz -36 dBm

1 GHz <f<12.75 GHz 1 MHz -30 dBm

Table 5.11a: General Spurious Emissions test requirements

Frequency band Measurement Minimum
bandwidth requirement

1893.5 MHz < f < 1919.6 MHz 300 kHz -41 dBm

925 MHz < f <935 MHz 100 kHz -67 dBm

935 MHz < f < 960 MHz 100 kHz -79 dBm

1805 MHz < f < 1880 MHz 100 kHz -71 dBm

Table 5.11 b: Additional Spurious Emissions test requirements

Table 5.11a (General Spurious Emissions) contains a set of limits for the
continuous frequency band from 9 kHz to 12.75 GHz. These limits are
checked by the test sequence WCDMA_5.11_1.seq (Spurious Emissions
1).

Within the frequency range of Table 5.11a, there are additional, more
stringent limits for frequency bands that are allocated by other mobile
services, e.g. GSM, see Table 5.11b (Additional Spurious Emissions).
These limits are checked by the test sequence WCDMA_5.11_2.seq
(Spurious Emissions 2).

To achieve the necessary high dynamic range for these measurements, a
notch filter is used to suppress the UE catrrier.

Recommended test setup:

Fig. 5.11_1 shows the test setup for spurious emissions measurements.
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In the path between the CMU200 and the UE, the analyzer is coupled in via
a resistive combiner. This guarantees a flat frequency response. Additional
attenuators reduce the power and improve the impedance matching.

For measurements of the General Spurious Emissions, connect the signal
analyzer directly to the resistive divider.

For measurements of the Additional Spurious Emissions, a notch filter is
inserted between the analyzer and the resistive divider. Tune it carefully to
suppress the UE uplink signal by about 40 dB to avoid a mixer level inside
the analyzer that is too high.

Resistiva
Aft. 6dB Combiner Att. 6 dB

1
LT I

CMU200
Radio Communication Tester

User Equipment

A o\
Mateh filter tuned to uplink signal direct connection

for Spurious Emissions 2 for Spurious Emissions 1
(Addifional Spunicus Emissions) ‘ (General Spurious Emissions)

Signal Analyzer

Fig. 5.11_1: Test setup for Spurious Emissions test

Instruments and accessories:
e CMU200, FSQ or FSU or FSP
e Resistive combiner: DC to 12.75 GHz (e.g. Weinschel 1515-1)

e Notch filter: 1920 MHz to 1980 MHz, 40 dB min. (e.g. Wainwright
WRCT 1920/2200-(5/40)-10SSK)

e Attenuators 6 dB, DC to 12.75 GHz (e.g. Suhner)

Path loss compensation:
e  Measure the path loss between UE and CMUZ200.
e  Measure the path loss between UE and signal analyzer.

A helpful tool for measuring the path loss is the Rohde & Schwarz
application program FreRes (Frequency Response), part of Application
Note 1MAQ9, which can be downloaded free of charge from

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

Note: For measurements below 10 MHz, set analyzer to input DC.

9 Rohde & Schwarz
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Test procedure:

1) Connect instruments and user equipment as shown in Fig. 5.11_1.
2) Run CMUgo, and then click File, Load Sequence.

3) For General Spurious Emissions, select WCDMA_5.11_1.seq.
For Additional Spurious Emissions, select WCDMA _5.11_2.seq.

4) Click Configuration in the menu bar, and then Configure Tests.

The window Configure Test ltems opens. The left column contains all
available test items. The right column shows which test items have
been selected to build the sequence for test 5.11 1 or 5.11_2.

Configure Test Items

[ Avvailable [ Selected [ ltem [

Remark ;I B azic Initializing 1

SKIQ Cw Signal WEDMA, Call Setup 2

ShIQ WCEDMA Signal TR1-16 WEDMA UE T Spur. Emissions 1 3

SMIE WCDMA Signal TM1-16 Adj. Ch DM Call Release 4

ShR Cw Signal Test End 5

Sample

Test End

WCDMaA Call Release

WEDMA Call Setup

WEDMA Call Testzet

WEDMA Handower

WwWCDMA Moduletest

WwWCDMA Out-of-band blocking [SMIG)
WEDMA Out-of-band blocking [SMEA]
“wCOMA UE In-band blocking [SMIQ)
WEDMA UE R Ad). Chan. Selectivity
WwCDMA UE R Intermodulation
WCDMA UE Rx Spur. Emizszions
WODMA UE T Intermodulation
SWEDMA LIE T3 r. Emizzions
WEDMA UE Tx Spur. Emissions 2

Remove Selected

Properties Test ltam

Fig. 5.11_2: Available and selected test items (test sequence) for Spurious Emission test 1

Adapt test items WCDMA Call Setup and WCDMA UE TX Spur.
Emissions to your requirements by doing the following:

5) Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens, see Fig. 5.11_3

6) Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (bottom left in Fig. 5.11_3).

The default setting of the test sequence for the channel is mid-band.

7) If you want to use a different channel , modify RF Downlink / Uplink
Channel.

10 Rohde & Schwarz
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colsetp Congratn T
—Band — Channel Configuration
| Operting Banc E [EMU Defaull Code [Level (a8 =
RF Downlink Channet [ 1g700 | | PACRICH: [ 44 |  Cancel
Frequency (MHz): [ 21 | | PscH: BT
RF Uplink Charinel: ™ om0 | | S-SCH: Y
Frequency [MHz) G [t
Duplex Space (MHz]: [ 195 | | S-CCPCH: |7 ,—2 42
FIF Level (dBrm: [ 50 || PICH: 73 |—2 542
AICH: I 7] 542
DFOCH v 3 1142
~ Call Setup
RMC 122 kbps DLAUL j
0 i DPCCH/ DPDCH Offset:
& Caioni) L
‘WaitBefore Callng [Sec [ o
Maximurn Time (Sec.) T
MR . ||| A AT 1
-.;Atlenlft\ou - —dnalyzer Setting
nput Attenuation [dB): | 21 | | Manual Level [dBm]: I f
Rtk I A ¥ Manual Level fallows Charinel Configuiation
CMU Conngctor C RF1 * RF2 ¥ futaranging

Figure 5.11_3: Call Setup configuration

8) Click OK.

You are back in the window Configure Test Items (Fig. 5.11_4).

Configure Test Items

[ Axailable [ Selected [ Ttem [

Femark, ;l B azic Initializing 1

SMIA Cw' Signal WwWCDRA Call Setup 2

SMIQ WCEDMA Signal TM1-16 WCDHA UE T Spur. Emissions 1 3

ShIQ WCDMA Signal TR1-16 Adj. Ch WCDRAA Call Release 4

SMA Cw Signal TestEnd ]

Sample

Test End

WwWCDMa Call Release

WCDMA Call Setup

WCDMA Call Testset

WEDMA Handowver

WEDMA Moduletest

WCDMA Out-of-band blocking [SIG)
WD MA Out-of-band blocking [SMA]
swWZDMA LE In-band blocking (SkIG)
WEDMA UE R Adj. Chan, Selectivity
WwCDMA UE R Intermodulation
WCDMA UE R Spur. Emizzions

Remove Selected

Froperties Test ltarm

Figure 5.11_4: Window Configure Test Items e.g. for Spurious Emission test 1

Now configure the test item WCDMA UE TX Spur. Emissions.

9) Double-click WCDMA UE TX Spur. Emissions (1/ 2) in the list of the
selected test items

11 Rohde & Schwarz
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The window FSx Settings for WCDMA Spurious Emissions opens (e.g. for
General Spurious Emmissions):

s x
— T Spurious Emizzions 1;  General Requirements
Uze Std Limitsl
Limits: Analyzer Path Loss:

3kHz < f £ 150 kHz I -3 dBm I 122 &r

Instruments: CMU200, FSx 150kHz < F < 30 H2 I ¥ dBm | 123 dB
30MHz < F< 1 GHz I 36 dBm I 139 4B
1GHz < f¢ 1275 GHz I 30 dBm | 283 dB

0K I Cancel |

Fig. 5.11_5: Setup of the analyzer e.g. for Spurious Emission test 1

10) Enter the path loss between UE and signal analyzer. To be on the safe
side, always enter the maximum path loss, i.e. the path loss at the
upper end of the frequency band. If limits are exceeded at a lower
frequency, reduce the entry value to the actual path loss at that
frequency point, and repeat the test.

11) If necessary, enter your individual limit values.

12) To reset the limits to standard TS 34.121, click the button Use Std.
Limits.

13) Click OK.

You are back in the window Configure Test ltems (Fig. 5.11_5). The
items are now configured.

14) Click OK.

This completes the measurement setup.

To start the measurement:
15) Click the start icon in the menu bar of CMUgo (Fig. 5.11_6).

.:'i.: EMUgu =

File Measurements

= & > |

Fig. 5.11_6: Start icon in the menu bar of CMUgo

12 Rohde & Schwarz
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Test description and measurement report:

Once the start icon is clicked, the Measurement Report window opens; see
Fig. 5.11_7. It shows the names and conditions of the test, the limits, and
the results. You can see the list of test items that will be performed.
However, to optimize speed, the report window is not updated before the
last measurement of the last test item has been finished. As long as the
tests are running, all test items are indicated as not performed in the
Measurement Report window.

A pop-up menu instructs you to switch on the UE. The CMU200 then
automatically registers the UE and sets up a call connection. The pop-up
menu disappears when the call is established.

The frequency range for General Spurious Emissions - from 9 kHz up to
12.75 GHz - has been divided into several sections; see Fig. 5.11 6. The
test leaves a gap of +/- 12.5 MHz around the uplink and downlink
frequencies of 1950 MHz and 2140 MHz.

CMUgo now scans all sections. For General Spurious Emissions, the limit
of each section specified in Fig. 5.11_4 is visible as a limit line on the
analyzer's screen. Once a section is scanned, the marker of the analyzer is
set to peak. This value will be displayed later as a measurement value for
the section.

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 steps have been completed, the Measurement Report window is
updated. For General Spurious Emissions a display similar to Fig. 5.11_7
appears.

R =10 =3

_Ele Measurements Configuration Window  Help

= H[eEn % TS 28R =l 2|

Measurement Report Suesscmanz

Operator: noname Freitag, 8. Juli 2004 10:02:07
CMU Ident: Rohde&Schwarz, CMU 200-1100. 0008 02, 100498, Y3 52
Options: O B1WE12,821Varid B2 1-21Var0z2, BSEVari 4 866, COPROG. FULL PCMCIA, DD CE00, K0, K20, K21, K22 K23, K24 K27, K28
K29 K42, K43, K45, K53, K65, K66, K67, K68 K69, K81, K52, K83, K4, K85, K 56, K88, FIMRS, AMD K62, 256 MB, b
Sequence: -
Test Hame and Condition Lower Limit (Upper Limit | Measured Value | PF |

Operating Band §, Channel DL 1070750, RF Level -50.0 ofim, Alenuation (IFOut) 21,07 21.0 o
FLCRICH. -4.47 dB, ALSCH -9.42 dB, S-5CH -8.42 df, ACCPCH -6.42 dB, SCCPCH -6.42 o8
PIGH: -8.42 o, AICH -0.42 o8, DPOCH (Code ). ~11.42 48, DPCOHOPDCH Offset (.00 &8

MGG 1, MNC 1, LAC 1 CaiiTipe RIMG 12.2 kbps DLAUL, Test Loap Mode 2

IMSK: 00109012 3456063, Serial Number: NAN

Call to Mobile: [ 1|L ] passed

UE TX Spur. Emissions 1: 9 fHr == 150 fHz [ 1| -36.00 dBm -62.39 dBm
UE TX Spur. Emissions 1: {150 §H7 == 30 MHz [ 1| -36.00 dBm -58.29 dBm
UE TX Spur. Emissions 1: 50 MHr = 7= 1 GHr [ 1| -36.00 dBm -55.46 dBm
UE TX Spur. Emissions 1: 1 GHz = f= 135375 MHr [ 1 -30.00 dBm -39.96 dBm
UE TX Spur. Emissions 1: 1962 5 MHz = f= 2127 5 MHz [ 1| -30.00 dBm -40.18 dBm
UE TX Spur. Emissions 1: 27525 WHz == {2.75 GHz [ 1| -30.00 dBm -48.04 dBm
Call Release Test: [ 1|L ] passed

M5 Serial Humber: HAH

Result: 8 Tests passed /0 Tests failed

(Execution Time: 56.9 Secands)

Ready [IBLE | [ | [toad 2

Fig. 5.11_7: Measurement report for Spurious Emission test 1 (General Spurious Emissions)
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Measurement values that are below the limits are displayed in green, those
that exceed the limits in red. In addition, the right-hand column (Pass / Fail
P/F) indicates whether a test has passed or failed.

For the Additional Spurious Emissions, the first three frequency sections
are scanned in steps of 200 kHz. If a limit is exceeded, the frequency and
the measurement result is displayed. If no limit is exceeded, the maximum
value will be shown.

For the fourth frequency section, a limit line is visible on the analyzer's
screen. The peak value will is indicated.

RN =TS = e
_Eile Measurements Configuration  ‘window Help
FEEENL N LR SR =l 2|

Measurement Report uesscmanz

Operator: noname Freitag, 9. Joli 2004 10.04:19
CMU Ident: Rohde&Schwarz, CMU 200-1100.0008.02, 100433, V3.52
options: 0,81 1E12,B21Vari4,B21-2Var0z, 856 Var 4, B66, COPROC_FULL, PCMTIA, DDCA00, K0, K20, K21, K28 KI5 K24, K27, K28

K29, K42, K43, K45, K53, K65, K66, K67, K68, K69, K81, 52, K83, KB4, K85, K 86,185, FMFS,AMD KE-2,256 M8, bt
Sequence: e
Test Hame and Condition Lower Limit |Upper Limit | Measured Walue | PF ‘
Operating Band |, Channei DLUL 107009750, AF Level -50.0 ¢Bm, Alenuation (i Out) 21.05 21.0 48
PLCPICH: -4.42 6B, FLSCH. -9.42 B, S-SCH. -9.42 ¢B, FLCCPCH. -6.42 ¢B, S-CCPCH: -B.42 48
PICH; -9.42 8, AIGH -9.42 ¢8, DPDCH {Code 6) -11.42 8, DPCCADPOCH Offset 0.00 ¢8
MEC 1, MNG 1, LAC 1 CaifType RIMC 12.2 kbps DLIUL, Test Loop Made 2
IMSE: 0010101 23456063, Serial Number: NAN

Call to Mobile: |E=——==—=|  passea | |
Start Frequency: 925.0 MHz, Stop Frequency: 235.0 MHz

UE TX Spur. Emissions 2: Power at 930.2 MHz |I:I| -67.00 dBm | -85.23 dBm | ‘
Start Frequency: 935.0 MHz, Stop Frequency: 960.0 MHZ

UE TX Spur. Emissions 2: Power at 949.2 MHz |I:I| -79.00 dBm | -83.75 dBm | ‘
Start Frequency: 1505.0 MHz, Stop Frequency: 1880.0 MHz

UE TX Spur. Emissions 2: Fower at 1555.0 MHz |I:I| -71.00 dBm | -79.42 dBm | ‘
Start Frequency: 18935 MHZ, Stop Frequency: 1919.6 MHz

UE TX Spur. Emissions 2: Fower ot 9912 9 MHr |I:I| -41.00 dBrm | -56.55 dBm | ‘
Call Release Test: [ — — ) | |

MS Serial Humber: HAH

Resulit: 553 Tests passed /0 Tests failed

(Execution T.l';ne' 70.8 Seconds)

Ready [IoLE | [ [ ton 2

Fig. 5.11_8: Measurement report for Spurious Emission test 2 (Additional Spurious Emis-
sions)

Note: Call to Mobile and Call Release are test items (as is WCDMA UE
TX Spur. Emissions). Both increase the number of passed tests as
tests without limits.
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5.12 Transmit Intermodulation

The transmit intermodulation performance is a measure of the capability of
the UE transmitter to avoid generating signals in its non-linear elements
caused by the presence of the wanted signal and an interfering signal
reaching the transmitter via the antenna.

UEs transmitting in close vicinity to each other can produce intermodulation
products, which can fall into the UE, or Node B receive band as an
unwanted interfering signal.

The UE transmit intermodulation attenuation is defined by the ratio of the
output power of the wanted signal to the output power of the
intermodulation product when an interfering CW signal is added at a level
below the wanted signal. Both the wanted signal power and the IM product
power are measured with a filter that has a root-raised cosine (RRC) filter
response with roll-off factor a. = 0.22 and a bandwidth equal to the chip rate.

The purpose of test 5.12 is to verify that the UE transmit intermodulation
does not exceed the value described in Table 5.12.1:

CW signal frequency offset from transmitting 5 MHz 10 MHz
carrier
Interference CW signal level -40 dBc
Intermodulation product ~31dBc | -41dBc

Table 5.12.1: Transmit Intermodulation limits

The intermodulation products that fall into the UE transmit band appear at

(thransmitter - finterferer) and (2 finterferer - ftrans,mi'[ter)-

This means that they can be found below the lower and above the higher
one of two frequencies at a distance equal to the difference of the
frequencies.

Recommended test setup:

Fig. 5.12 1 shows the test setup for Transmit Intermodulation
measurements.

The CW interferer is added to the CMU200 signal using a hybrid combiner.
The interfering signal comes from an SMIQ generator that is protected
against the high output power of the UE by a 10 dB attenuator. The hybrid
isolates the SMIQ and CMU200.

The analyzer is coupled in via a resistive combiner.

15 Rohde & Schwarz
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Hybrid Resistive
CMU200 Combiner Combiner
Radio Communication Tester %
User Equipment
[] Att 10 dB

CW Signal Generator Signal Analyzer

Fig. 5.12_1: Test setup forTransmit Intermodulation test

Instruments and accessories:

CMU200, FSQ or FSU or FSP analyzer, and SMIQ generator

Hybrid combiner; 1920 MHz to 2170 MHz (e.g. Minicircuits ZFSC-2-
2500)

Resistive combiner: up to 2.5 GHz (e.g. Weinschel 1515-1)
Attenuator 10 dB, up to 2.5 GHz (e.g. Suhner)

Path loss compensation:

Measure the path loss between UE and CMU200.
Measure the path loss between UE and analyzer.

Measure the path loss between UE and signal generator.

Test procedure:

1)
2)

3)

Connect instruments and user equipment as shown in Fig. 5.11_1.

Run CMUgo, click File, Load Sequence, and select
WCDMA_5.12.s¢eq.

Click Configuration in the menu bar, and then Configure Tests.

The window Configure Test ltems opens. The left column contains all
available test items. The right one shows which test items have been
selected to build test sequence 5.12.
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Configure Test Items

| Aiailable

[ Selected

[ ltem [

SkIG Cw Signal
SMIG WCDMa Signal TM1-18
SMIG WCDMA Signal TH1-1E Adj. Ch
SMA Cw' Signal
Sample
Test End
WwCDMA Call Releaze
WCOMA Call Setup
WCDMA Call Testzet
WCDMA Handower
WCDMA Moduletest
W COMA Out-of-band Blocking [SMIG)
W' CDMA Out-of-band blocking [SMR]
WZDMA UE In-band blocking [SMIQ)
WwWCDMA UE A Adj. Chan, Selectivity
WCDMA UE B Intermodulation
WCDMA UE R S Emissions

ks UE T wodulation
WwCDMA UE T Spur. Emissions 1
WCOMA UE T Spur. Emisgions 2

Remark =]

B asic Initializitg
WwWCDkA Call Setup

WD, Call Release
Teszt End

Properties

WEDMa UE T Intermodulation

Remove Selected
Tzt Itarm

[ TG L

Fig. 5.12_2: Available and selected test items (test sequence) for Transmit Intermodulation

Adapt the test items WCDMA Call Setup and WCDMA UE TX
Intermodulation to your requirements:

4) Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:

s x
i~ Channel Configuration I:
aK
cfault  |Code =
= |CMU Defauk  [Code  |Lewel [dB)
RF Dawnlink Channet 10700 | | P-CPICH: 4427 Cancel
Frequency [MHz): 2140 | | PSCH: 547
RF Uplink Channel: 9750 5-5CH: 942
Frequency [MHz): [ 150 | | PCPCH: £.42
Duplex Space [MHz) 190 | | S-CCPCH: 7 | 9 .42
RF Level (dBm}: I 50 | | PICH: ™ 2 .47
AICH: ~ 5 942
DPDCH: v 3 11.42
—Cal Setup
|RMC 12.2 kbps DL/UL |
 Call from Mabile DPCCH/ DPDCH Offset I il
& Call from CHU
‘Wit Before Calling [Sec.]: 0
Maxirum Tirne [Sec.] a0
AR | Additional Settings |
— Attenuation —Analyzer Setting
Input Attenuation (dB): [ 122 | | Marual Level (dBm) l—u
Output Attenuation [dB ) 122
[V Manual Level fallows Channel Configuiation
CMU Connector. ~  RF1 % RF2 [V Autoranging

Fig. 5.12_3: Call setup configuration
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Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 5.12_3))

5) If necessary, modify RF Downlink / Uplink Channel.

6) Click OK.
You are back in the window Configure Test Items (Fig. 5.11_2). Now
configure the test item WCDMA UE TX Intermodulation.

7) Double-click WCDMA UE TX Intermodulation.
The window FSx and SMIQ Settings for WCDMA Transmit
Intermodulation opens:

a x

Instruments; ChUZ00, SMIG. FSx

— General Setting

Usge Std Yalues

S0 Generator Path Loss:
FS« Analyzer Path Loss:

dE
dB

Interferer Level : 4 dBc

— Limitz for Intermodulation Products

5 MHz Offzet: 31 dee
10 MHz Offset: 41 dec

LA

ok | Cancel |

Fig. 5.12_4: Setup of generator and analyzer for Transmit Intermodulation test

8)

9)

10)
11)
12)

13)

14)

Enter the path loss between UE and signal generator as SMIQ
Generator Path Loss.

Enter the path loss between UE and signal analyzer as FSx Analyzer
Path Loss.

Enter the relative value for the Interferer Level.
If necessary, enter your individual limit values.

To reset the limits to standard TS 34.121, click the button Use Std.
Limits.
Click OK.

You are back in the window Configure Test ltems (Fig. 5.12_2). The
items are now configured now.

Click OK.

To start the measurement:

15)

Click the start icon in the menu bar of CMUgo.
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Test description and measurement report:

Test 5.12 uses the multi-carrier-measurement function of the analyzer. The
current number of carriers (channels) to be measured simultaneously is set
to 9. The channel in the middle shows the uplink signal.

In a first record, the interferer signal is set to a frequency of 5 MHz above
the uplink signal (one channel offset), and the channel powers immediately
below the uplink signal and above the interferer are measured.

In a second record, the frequency offset is set to 10 MHz, and the channel
power is measured in a two-channel offset.

Fig. 5.12_5 shows an analyzer screenshot for the 10 MHz offset:

Ref 21.5 dEm AEE 30 AE cEWT 1 4

[Fap (O T e (@ og|

10

-0 llr" ".|I

| -1 0
-2 |I Il-

I

|40 "P ﬂ'\"u

17 0

b H\~.m_

SIS ATt e S
-0

Canber 1.55 GHz 4.8 WBz/ Span 43.3 bEzx

Fig. 5.12_5: Transmit Intermodulation test / 10 MHz interferer offset

In Fig. 5.12_5, no significant intermodulation products can be found. The
adjacent channel power ratio of the tested UE is about 40 dB.

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

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 5.12_6 appears.

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

On the CMU200, the report display uses channel numbers instead of
frequencies. You obtain the frequency by dividing the channel numbers by
5:

e  Channel number 9750 equals 1950 MHz (mid-band).

Offset of 25 channel numbers equals an offset of 5 MHz.

Offset of 50 channel numbers equals an offset of 10 MHz.
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EEEE— =TS =TE

Eld Measurements Configuration Window Help

S HE>EI% TP 2SR

==

Measurement Report &uocescimanz

Sequence: AVMDERLIGSE 12

Test Hame and Condition

Operator: naname Freftag, 9. Juli 2004 102,49
CMU Ident: Rohde&Schwarz, CIMU 200-31100.0008.02, 100443, 13,52
Options: 0, BB 2,821 Varl £, B2 1-2VVarD2, 856\ ar 14, 868, COPR OC_ FULL PCMOI, DOCA00, K0, K20, K21, K28, K25, K24, K27, K23

K28,K42, K43, K45, K53, K65, K66, K67, K65, K69, K51, K52, K83, K84, K85, K86, K55, FIMRS,AMD K6-2,256 MB, st

Lower Limit |Upper Limit | Measured Value | PF |

Operating Band § Chanpel DI 1070003750, RF Leve! -50.0 dBm, Attenuation (InfQu) 1227122 o8

FLCPICH. -4.42 o8, FLSCH. -8.42 dB, 5-5CH, -9.42 dB, A-CCPCH. -6.42 df, 5-COPCH. -6.42 4B
PIGH: -3.42 &8, AICH -2.42 dB, DPDCH (Cade §): -11.42 &8, DPCCHDPDCH Offset 0.00 <8
MCC 1, MNC 1, LAC 1 CaiiType RIMC 12.2 kbps DLAUL, Test Loap Mode 2

IHSE 0A1010123456063, Serial Nomber: NAN
Call to Mobile:

[ L]

Frequency Ofset 5 MHz: UE at chan 9750, interferer at chan 9775

UE TX Intermodulation 3¢/ order /2 at chan 9725 [ -31.00 dBe -38.42 dBc
UE TX Inter) i 3ed order IP at chan 3300 ] -s1.00dBe -61.36 dBc
Frequency Offset 10 MHZ: UE at chan 9750, interferer at chan 8500

UE TX Intermodulation  3r order /P at chan 9700 L 1| -a1.00 dBc -59.89 dBc
UE TX Inter i Srd arder IP at chan 950 [ 1| -41.00 dBc -66.29 dBc

Call Release Test:

MS Serial Humber: HAH

Resulit:

(Execution Time: 58,3 Seconds)

6 Tests passed /0 Tests failed

JIoLE |

[ || 1o 7

Fig. 5.12_6: Measurement report for Transmit Intermodulation test

As indicated in Fig. 5.12_6, the contribution at channel 9725 (offset
-5 MHz) is not an intermodulation product but the adjacent channel power
of the UE itself. The other results are far below the standard limits.
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Nearly all receiver tests are bit error measurements. For these tests, a loop
inside the device under test is closed to re-transmit the received,
demodulated, and corrected bits. To make sure that the uplink does not
contribute additional errors, the output power of the device under tests is
fairly high.

The bit error rate (BER) is counted inside the CMU200. The confidence
level and the test time depend on the number of transport blocks that are
checked for one result. Unfortunately, the standard TS 34.121 does not
prescribe how many blocks to take.

As an acceptable compromise, we recommend 500 blocks. Because one
transport block uses two frames, i.e. 20 ms, the time for one measurement
will be 10 s.

6.4 Adjacent Channel Selectivity

Adjacent channel selectivity (ACS) is a measure of a receiver's ability to
receive a WCDMA signal at its assigned channel frequency in the presence
of an adjacent channel signal at a given frequency offset from the center
frequency of the assigned channel. ACS is the ratio of the receive filter
attenuation on the assigned channel frequency to the receive filter
attenuation on the adjacent channels.

The purpose of this test is to verify that the BER does not exceed 0.001 for
the parameters specified in Table 6.4.

Parameter Level / Status Unit
DPCH Ec -103 dBm / 3.84 MHz
lor -92.7 dBm / 3.84 MHz
loac (modulated) -52 dBm / 3.84 MHz
Fuw (offset) -5or+5 MHz

Table 6.4: Test parameters for adjacent channel selectivity

where

DPCH_Ec: Absolute power of the data channel of the downlink signal
for: Total power of the downlink signal

loac: Total power of the (modulated) interferer

Recommended test setup:

Fig. 6.4_1 shows the test setup for adjacent channel selectivity
measurements.

The WCDMA interfering signal is generated by the SMIQ signal generator.
It is added to the CMU200 signal using a resistive combiner. The SMIQ is
protected against the high output power of the UE by a 10 dB attenuator.
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| | i Resistive

g i = Combiner
R | ek
!;.._;_._._____._;_. oy -'ggJ 0
CMU200 _
Radio Communication Tester [] p 1048 User Equipment
it

3GPP Signal Generator

Fig. 6.4_1: Test setup for Adjacent Channel Selectivity test

Instruments and accessories:

e CMU200, SMIQ generator

e Resistive combiner: up to 2.5 GHz (e.g. Weinschel 1515-1)
e  Attenuator 10 dB, up to 2.5 GHz (e.g. Suhner)

Path loss compensation:
e  Measure the path loss between UE and CMU200.

e  Measure the path loss between UE and signal generator.

Test procedure:
1) Connect instruments and user equipment as shown in Fig. 6.4 _1.
2) Run CMUgo, click File, Load Sequence, and select WCDMA_6.4.seq.

3) Click Configuration in the menu bar, and then Configure Tests

The window Configure Test ltems opens. The left column contains all
available test items. The right one shows which test items have been
selected to build test sequence 6.4.
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Configure Test Items

[ Available [ Selected | ltem [

Femark = | [Basic Initializing 1

SMI0 Cw Signal WCDRA Call Setup 2

SMIQ WCDRMA Signal TM1-16 WCDRMA UE R Adj Chan, Selectivity 3

SMIQ WCDRMA Signal TM1-16 Adj. Ch WCDMA Call Releaze 4

SR Cw Signal Test End 5

Sample

Test End

WEDMA Call Releaze
WCDkA Call Setup
WEDMA Call Testset
WEDMA Handower
WEDMA Moduletest
WCDMA Out-of-band blocking [SkIG)
WCDMA Qut-of-band blocking [SME]
WICDHA LE In-band blocking [SMIG
7 = &

o 1& IE

iy . Ch:
WEDMA LE B Intermodulation
WCDkA LUE R Spur. Emissions
WEDMA LUE T Intermodulation
WCDkA UE T Spur. Emissions 1
WEDHA LE T Spur. Emissions 2 7

Femove Selscted

Properties Tt ltorm

Fig. 6.4_2: Available and selected test items (test sequence) for Adj. Channel Selectivity

Adapt the test items WCDMA Call Setup and WCDMA UE RX Ad.
Chan. Selectivity to your requirements as follows:

4) Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:

8 x
~Band - Channel Configuration—————————————— ,7
0K
|EMU Default [Code  [Level[dB]
RF Downlink Channel: 10700 | | P-CPICH: 442 Cancel
Frequency [MHz): W P-SCH: —942
RF Uplink Channel: 9750 | | SSCH: 547
Frequency [MHz): 1960 | | P-CCPCH: 547
Duplex Space (MHz): 190 | | S-ECPCH: ird 9 F.47
RF Level (dBm): 50| | PICH: ™ 2 947
AICH: I o 942
DPDCH i B 11,42
~ Call Setup
|RMC 12.2 kbps DLAUL =l
" Call from Mobile DPCCH/ DPDCH Dffset: I ]
& Call from CMU
‘wait Before Caling [Sec.): il
Maxirum Time [Sec.] a0
AMR . | Addtional Settings |
- Attenuation —Analyzer Setting
Input Attenuation [de) [ 75| | Marual Level jdBm}: |_|f
Output Attenuation (dB]: 78
[V Manual Level follows Channel Configuration
CHMU Connector: C RBF1  RF2 [V Autoranging

Fig. 6.4_3: Call Setup configuration

5) Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 6.4_3))

6) If necessary, modify RF Downlink / Uplink Channel.
7) Click OK.
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You are back in the window Configure Test Items (Fig. 6.4_2). Now
configure the test item WCDMA UE RX Adj. Chan. Selectivity.

8) Double-click WCDMA UE RX Adj. Chan. Selectivity.
The window Settings for WCDMA UE RX adjacent channel selectivity
opens:
Settings for WCDMA UE R adjacent channel selectiviey a x
— Lewel Settings
UE Powser: dBm
CHUZ00 Level lar: -327  dBm
SHIC Lewel: = dBrm
Imstruments: ChIL200, SMIQ SMIQ Serambling Code: I—D .
SMIG Path Loss: 179 dB
— BER Settings
Use Std Valuesl —_—
BER Limit: 01 =
Mo of Transport Blocks: a0
Ok I Cancel
Fig. 6.4_4: Generator Setup for Adjacent Channel Selectivity
9) Enter UE Power. For UE power class 4, enter 18 dBm. For UE power
class 3 and higher, enter 20 dBm.
10) Enter an SMIQ Scrambling Code that is not identical with the
scrambling code used for the connection.
11) Enter the SMIQ Path Loss between UE and signal generator.
12) Enter the No of Transport Blocks that are used for one BER
calculation.
13) If necessary, enter your individual levels and limit values. (The
DPCH_Ec level is set automatically to 10.3 dB below the lor level.)
14) To reset those values to the standard TS 34.121, click the button Use
Std. Values.
15) Click OK.
You are back in the window Configure Test ltems (Fig. 6.4_2). The
items are now configured.
16) Click OK.
To start the measurement:
17) Click the start icon in the menu bar of CMUgo (Fig. 5.11_5).
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Test description and measurement report:

The SMIQ generator calculates the WCDMA signal, and the first BER
measurement is performed with the interfering signal at 5 MHz below the
UE receive channel. This is followed by a BER measurement with the
interfering signal at 5 MHz above the UE receive channel.

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

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 6.4_6 appears.

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

EEEEE———— al (o] x|

File Measurements Corfiguration Window Help

EHPEUNSL T LP SR W = 2|

Measurement Report &uesscimanz

Operator: hohame Freftag, 8. Juli 2004 10.97:39
CMU Ident: Rohde&Schwarz, CMU 2001100000802, 100495 1/3.52
Options: A.811B12,B21VVarl4, B21-2Vard2, B56 arl 4,866, COPROC_FULL PCMCIA, DDCLR0,KO K20, K21, K22, K23, K24, K27, K28
KE9,K42, K45 K45, K53, K65, K66, K67, K68, K69 K31, K82, K53, Kad, K55, K56, K a8 FMRS, AMD Ké-2,256 MB, bt
Sequence: AMADEBUGE. 4
Test Hame and Condition lLower Limit |Upper Limit | Measured Value | PF |

Operating Band |, Chanpel DLAUL 107009750, RF Level -50.0 ofBm, Altenuation (inOut) 7.5/ 7.8 08
FLOPICH: -4.42 (B, PRECH: -9.42 dB, 5-5CH: -9.42 B, PPCOPCH: -6.42 o, 5 CCPCH: -6.42 o8
PICH. -8.42 ¢fB, AICH -9.42 ¢/B, DPDCH (Code 6); -11.42 ¢B, DPCCHOPICH Offset 0.00 ¢B

MOC 1, MNC 1, LAC 1 CallType RIMG 12.2 kbps DAL, Test Loop Mode 2

IMEL Q010101 23456063, Sevial Nuwmber: NAN

Call to Mobile:

UE RX Adj. Chan. Selectivity:  interferer: -5 WHz
UE RX Adj. Chan. Selectivity:  ‘nierferer: +5 MHzZ
Call Release Test:

0.0 % 0.00 %

0.10 % 0.00 %

MS Serial Humber: HAH

Result: 4 Tests passed /0 Tests failed

(Execution ﬂ';ne: 35.2 Seconds)

[IBLE | 0 oy

Fig. 6.4_6: Measurement report for Adjacent Channel Selectivity test
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6.5 Blocking Characteristics

The blocking characteristic is a measure of the receiver’s ability to receive a
wanted signal at its assigned channel frequency in the presence of an
unwanted interferer on frequencies other than those of the spurious
response or the adjacent channels, without this unwanted input signal
causing a degradation of the performance of the receiver beyond a
specified limit.

There are two types of blocking tests: in-band and out-of-band blocking
tests.

In-Band Blocking

In-band blocking uses a WCDMA modulated interferer with frequency
offsets of +/- 10 MHz and +/- 15 MHz to the frequency of the wanted signal.

The purpose of this test is to verify that the UE bit error rate (BER) does not
exceed 0.001 for the parameters specified in Table 6.5.1:

Parameter 10 MHz offset | 15 MHz offset Unit
DPCH_Ec -114 -114 dBm / 3.84 MHz
lor -103.7 -103.7 dBm / 3.84 MHz
Iblocking (modulated) -56 -44 dBm / 3.84 MHz
Fuw (offset) +10 or -10 +15 or -15 MHz

Table 6.5.1: Test parameters for In-band Blocking characteristics

with

DPCH_Ec: Absolute power of the data channel of the downlink signal
(in the standard, this value is specified as REFSENS + 3
dB)

Tor: Total power of the downlink signal

loac: Total power of the (modulated) interferer

Recommended test setup:
Fig. 6.5_1 shows the test setup for the in-band blocking measurements.

The WCDMA interfering signal is generated by the SMIQ generator. It is
added to the CMU200 signal using a resistive combiner. The SMIQ is
protected against the high output power of the UE by a 10 dB attenuator.
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Resistive
Combiner

=

CMU200

Radio Communication Tester User Equipment
[] Att, 10 4B

3GPP Signal Generator

Fig. 6.5_1: Test setup for In-band Blocking Characteristics

Instruments and accessories:

e CMU200, SMIQ generator

e Resistive combiner: up to 2.5 GHz (e.g. Weinschel 1515-1)
e  Attenuator 10 dB, up to 2.5 GHz (e.g. Suhner)

Path loss compensation:
e  Measure the path loss between UE and CMUZ200.

e  Measure the path loss between UE and signal generator.

Test procedure:
1) Connect instruments and user equipment as shown in Fig. 6.5_1.

2) Run CMUgo, click File, Load Sequence, and select
WCDMA_6.5 1.seq.

3) Click Configuration in the menu bar, and then Configure Tests

The window Configure Test Items opens. The left-hand column contains all
available test items. The right-hand column shows which test items have
been selected to build the test sequence WCDMA_6.5_1.seq.
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Configure Test Ikems

[ Available [ Selected [ Iterm |

Femark ;I B asic Initializing 1

SMIQ Cw Signal WEDMA Call Setup 2

SMIC WCDKA Signal TM1-16 WEDMA UE In-band blocking [SkI0) 3

SMIG WCDHA Signal TM1-16 Adj. Ch WEDMA Call Release 4

SMA Cw Signal Test End 5

Sample

Test End

WCDMA Call Release

WEDHA Call Setup

WWCDMA Call Testzet

WEDHMA Handower

WCDMA Moduletest

wWCDhA Out-of-band blocking [SkIG)
WCDHAA Out-of-band blocking [SHE]
SwCDbA, UE In-band blocking [SHIG)
WICDRA UE B Adj Chan. Selectivity
WCDMA UE R Intermodulation
WCDRS UE B Spur. Emizzions
WCDRA UE T Intermodulation
WCDHA UE T Spur. Emizsions 1
WEDMA LUE T Spur. Emissions 2 7

Remove Selected

Properties i

Fig. 6.5_2: Available and selected test items (test sequence) for In-band Blocking

Adapt the test items WCDMA Call Setup and WCDMA UE In-band
Blocking to your requirements as follows:

4) Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:

8 x
~Band - Channel Configuration—————————————— ,7
0K
ChU Default [Code  [Level [dB]
|
RF Downlink Channel: 10700 | | P-CPICH: 442 Cancel
Frequency [MHz): W P-SCH: —942
RF Uplink Channel: 9750 | | SSCH: 547
Frequency [MHz): 1950 | | P-CCPCH: 547
Duplex Space (MHz): 190 | | S-ECPCH: ird 9 F.47
RF Level (dBm): 50| | PICH: i o 047
AICH: I o 942
DPDCH i B 11,42
~ Call Setup
|RMC 12.2 kbps DLAUL =l
" Call from Mobile DPCCH/ DPDCH Dffset: I ]
& Call from CMU
‘wait Before Caling [Sec.): il
Maxirum Time [Sec.] a0
AMR . | Addtional Settings |
- Attenuation —Analyzer Setting
Input Attenuation [de) [ 75| | Marual Level jdBm}: |_|f
Output Attenuation (dB]: 78
[V Manual Level follows Channel Configuration
CHMU Connector: C RBF1  RF2 [V Autoranging

Fig. 6.5_3: Call setup configuration

5) Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 6.5_3))

6) If necessary, modify RF Downlink / Uplink Channel.
7) Click OK.
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You are back in the window Configure Test Items (Fig. 6.5_2). Now
configure the test item WCDMA UE In-band Blocking.

8) Double-click WCDMA UE In-band Blocking
The window Settings for WCDMA UE In-band Blocking opens:

al x

— Lewel Settings
UE Power: dBm
ChL200 Level lor: 114 dEBm
SHIQ Lewvel, 10 MHz Offset: BE dBm
Instruments: CMU200, SMIG SHIO Level, 15 MHz Offzet: 44 4Bm
SMIQ Path Loss: 178 dB
SHIQ Scrambling Code: I 0 dec
— BER Settings
Uze Std Valuesl —_—
BEF: Lirit: o
Ma of Transport Blocks: 50
Ok I Cancel

Fig. 6.5_4: Generator setting for In-band Blocking

9) Enter UE Power. For UE power class 4, enter 18 dBm. For UE power
class 3 and higher, enter 20 dBm.

10) Enter an SMIQ Scrambling Code that is not identical with the
scrambling code used for the connection.

11) Enter the SMIQ Path Loss between UE and signal generator.

12) Enter the No of Transport Blocks that are used for one BER
calculation.

13) If necessary, enter your individual levels and limit values. (The
DPCH_Ec level is automatically set to 10.3 dB below the CMU200 lor
level.)

14) To reset those values to the standard TS 34.121, click the button Use
Std. Values.

15) Click OK.

You are back in the window Configure Test ltems (Fig. 6.4_2). The
items are now configured.

16) Click OK.

17)

To start the measurement:

Click the start icon in the menu bar of CMUgo (Fig. 5.11_5).
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Test description and measurement report:

The SMIQ generator calculates the WCDMA signal, and the first BER
measurement is performed with the interfering signal at 15 MHz below the
UE receive channel. This is followed by a BER measurement with the
interfering signal at 10 MHz below, then 10 MHz, then 15 MHz above the
UE receive channel.

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

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 6.5_6 appears.

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

IR &l 1ol

- Fite Measursments Configuration  Window Help

|G E 0% TS 2|8 RW] = ® |

Measurement Report Suesscimanz

Operator: noname Freitag, 9. Juii 2004 10:22:25
CMU Ident: Rohde&Schwars, CIMU 200-1100.0008.02, 100498, 1¥3.52
Options: 0,819/892, 829 Varld, B21-2Varl2, 856 Varl 4, 866, COPR O G FULL PCMCIA, DD 400 K0 K20, K21, K22, K23, K24, K27, K28

K29 K42, K43, K45, K53, K65, K66, K67, K68, K69, K81, K82, K83, K84, KAS, K 86, K88, FIMAS AMD K& 2,256 MB,mbc
Sequence: -——

Test Hame and Condition Lower Limit | Upper Limit | Measured Value | PiF |
Operating Band i, Chanpe! DLAUL 107008750, RF Level-50.0 oBm, Altenvation (in'Oul) 7.5/ 7.5 dB
PLCPRICH. 442 o8, PLECH: -9.42 o8, Z-SCH. -9.42 B, PPCCPCH: -8.42 B, -CCPCH. -6.42 dB
PICH. -8.42 dB, AICH-8.42 o, DPDCH (Code 8): -11.42 o, DPCCHORPDCH Offset 0.00 o8
MCC Y, MNC 1, LAC Y CaliType RMC 12 2 kbps DILAUL, Test Loop Made 2

ISE: Q010109 23456063, Serial Number. NAN

Call to Mobile: L 1|L ]

In-band blocking (SMIQ): interferer - 15 MHz [ ] 0.10 % 0.00 %

In-band blocking (SMIQ): interferer - 10 MHz [ ] 0.10 % 0.00 %

In-band blocking (SMIQ) interferer +10 MHz [ ] 0.10 % 0.00 %

In-band blocking (SMIQ): Interferer +15 MHZ [ ] 0.10 % 0.00 %
[ ]

Call Release Test:

M5 Serial Humber: HAH

Result: 6 Tests passed /0 Tests failed

(Execution ﬂ';rre: 47.5 Seconds)

Ready [ | [ ez

Fig. 6.5_6: Measurement report for In-band Blocking test
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Out-of-Band Blocking

Out-of-band blocking uses an unmodulated (CW) interferer with
frequencies from 1 MHz to 2110 MHz, and from 2170 MHz to 12.75 GHz.
According to the standard TS 34.121, measurements must be performed
using a 1 MHz step size.

The purpose of this test is to verify that the UE bit error rate (BER) does not
exceed 0.001 for the parameters specified in Table 6.5.2:

Unit Frequency range 1 Frequency range 2
Parameter q Y 9 q Y 9
DPCH_Ec dBm/3.84 MHz -114 dBm -114 dBm
Tor dBm/3.84 MHz -103.7 dBm -103.7 dBm
Ibiocking (CW) dBm -44 .30
Fuw MHz 2050 < f < 2095 2025 < f < 2050
2185 < f < 2230 2230 < f < 2255
Parameter Unit Frequency range 3
DPCH_Ec dBm/3.84 MHz -114 dBm
Tor dBm/3.84 MHz -103.7 dBm
|blocking (CW) dBm -15
Fuw 1<f<2025
MHz 2255 < f < 12750

Table 6.5.2: Test parameters for Out-of-band Blocking characteristics (band
| operation only)

For 2095 < f <2110 MHz and 2170 < f < 2185 MHz, the appropriate in-band
blocking or adjacent channel selectivity in Tables 6.4 and 6.5.1 must be
applied.

DPCH_Ec: Absolute power of the data channel of the downlink signal
(in the standard, this value is specified as REFSENS + 3
dB)

Tor: Total power of the downlink signal (in the standard, this
value is specified as REF lor + 3 dB)

Iblocking: Total power of the (unmodulated) interferer

Exceptions:

For Table 6.5.2, exceptions are allowed:

Frequencies for which BER exceeds the test requirements of Table 6.5.2
are called spurious response frequencies. They have to be recorded for test
6.6 Spurious Response. The number of spurious response frequencies
must not exceed 24.
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The blocking performance must be applied at all frequencies except those
at which a spurious response occurs.

Recommended test setup:

The test setup for out-of-band blocking characteristics is the same as for in-
band blocking; see Fig. 6.5 1. For frequencies up to approx. 3 GHz, use
the SMIQ. For frequencies up to 12.75 GHz, use the SMR.

Instruments and accessories:

e CMU200, SMIQ generator for frequencies to 3 GHz, SMR for
frequencies up to 12.75 GHz

e Resistive combiner: up to 2.5 GHz (e.g. Weinschel 1515-1)
e  Attenuator 10 dB, up to 2.5 GHz (e.g. Suhner)

Test procedure:

The procedure for out-of-band blocking is nearly the same as for in-band
blocking tests. As an example, one sequence with one test item is provided
for the SMIQ, and one for the SMR.

1) Connect instruments and user equipment as shown in Fig. 6.5_1.

2) Run CMUgo, click File, Load Sequence, and
select WCDMA_6.5 2.seq for frequencies to approx. 3 GHz (SMIQ).
Select WCDMA_6.5 3.seq for frequencies up to 12.75 GHz (SMR).

3) Click Configuration in the menu bar, and then Configure Tests

Figs. 6.5 _7a and b show the test sequences WCDMA_6.5 2.seq and
WCDMA_6.5_3.seq:

Configure Test Ikems

[ Auvailable [ Selected [ Ttem [
Remark ;I B azic Initializing 1
SHIG CW Signal WEDMA, Call Setup 2
SHIQ W CDMA Signal TM1-16 WD MA Out-of-band blocking [SMIGH) )
SMIQ WCDMA Sianal TM1-16 Adj. Ch WCDMA Call Release 4
SkA Cw' Signal Test End ]

Sample

Test End

WCDMA Call Release

WCDMA Call Setup

WEDMA Call Testset

WCDMA Handower

WEDMA Moduletest

SWEDMA Out-of-band blocking [SkIG]
WCDMA Out-of-band blocking [SkE]
WICDMA UE In-band blocking [SMIQ)
WICDMA LE B Adj. Chan. Selectivity
WEDMA UE R Intermodulation
WCDMA UE R Spur. Emizsions
WCEDMA UE T Intermodulation
WEDMA UE T Spur. Emissions 1
WCDMA UE Tk Spur. Emizsions 2 =

Remove Selected

Froperties Test ltem

Fig. 6.5_7a: Available and selected test items for Out-of band Blocking (SMIQ)
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Configure Test Items

| Available

| Selected

[ ltem |

Remark ;I

SMIQ Cw Sighal

SMIQ WCDMA Signal TM1-16

SMIG WCDHA Signal TKM1-18 Adj. Ch
SMR Cw Signal

Sample

Test End

WCDMA Call Release

WCDMA Call Setup

WCDMA Call Testzet

wWCDMA Handover

WCDMA Moduletest

WED KA Out-of-band blocking [SHIQ
F
| a ng [SHIQ])
WCDMA UE R Ad). Chan. Selectivity
wCDMA UE R Intermodulation
WwCDMA UE R Spur. Emissions
WCDMA UE T Intermodulation
WCDMA UE T Spur. Emizzions 1
Ww'CDMA UE T Spur. Emissions 2 I—

Baszic Initializing
WCDMA Call Setup

WCDMA Call Release
Test End

Froperties

W' COMA Out-of-band blocking [SMMA]

N QP —

Remove Selected

Test lkem

Fig. 6.5_7b: Available and selected test items for Out-of band Blocking (SMR)

Due to the huge frequency range, you should carefully construct your own
test sequence as a list of test items, each with a smaller frequency span,
e.g. as shown in Fig. 6.5_8.

Configure Test Items —

Call Releasze

[ Aevailable [ Selected [ Item [
Al GPIB1 Direct Command - B azic |nitializing 1
Al GRIB2 Direct Command | |"CDMaA Call Setup 2
B aszic Initializing WwWCDkA Dut-of-band blocking [SHIQ] 3
Direct Command W COkA Dut-of-band blocking [SHIQ] 4
Loop End WCD A Dut-of-band blocking [SHI0 [
Loop Start [ Ot Al =
7
g

MGMO2 Supply

Owenarite Heport S ettings

Owendrite Seq. Attenuation Settings
Rermark

SkI0 Cwf Signal

SMIQ WEDMA Signal TM1-16

SMIQ WCEDMA Signal TKM1-16 Adj. Ch
SMA Cwf Signal

Test End

WCDMA Call Felease
WCDRA Call Setup
WEDKA Call Testset
WwWEDMA Handowver

WED A Moduletest L
WA TIRAS Mat-nf-hand Blackinn IS RAICT

Test End

Sample -

Properties

Remove Selected
Tes=t ke

Fig. 6.5_8: Enhanced test sequence for different frequency bands

As for in-band blocking, first configure WCDMA call setup:
4) Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:
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8 x
- Channel Configuration—————————————— ,:
0K
[CMU Default Code  [Lewel [dB)
RF Downlink Channel: 10700 | | P-CPICH: 442 Cancel
Frequency [MHz): W P-SCH: 942
RF Uplink Channel: 9750 | | SSCH: 547
Frequency [MHz): 1950 | | P-CCPCH: 547
Duplex Space (MHz): 190 | | S-ECPCH: ird 9 F.47
RF Level (dBm): 50| | PICH: ™ 2 947
AICH: I o 942
DPDCH i B 11,42
~ Call Setup
|RMC 12.2 kbps DLAUL =l
" Call from Mobile DPCCH/ DPDCH Dffset: I ]
& Call from CMU
‘wait Before Caling [Sec.): il
Maxirum Time [Sec.] a0
AMR . | Addtional Settings |
- Attenuation —Analyzer Setting
Input Attenuation [de) [ 75| | Marual Level jdBm}: lin
Output Attenuation (dB]: 78
[V Manual Level follows Channel Configuration
CHMU Connector: C RBF1  RF2 [V Autoranging

Fig. 6.5_8: Call setup configuration

5) Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 6.5_8).

6) If necessary, modify RF Downlink / Uplink Channel.

7) Click OK.

You are now back in the window Configure Test Items (Fig. 6.5_2).
Now configure the test item WCDMA UE In-band Blocking.

8) Double-click WCDMA Out-of-band Blocking

The window Settings for WCDMA Out-of-band Blocking opens (e.g. for

SMR):
Settings for out-of-band blocking tests with CW interferer =] |
— Lewvels
UE Power: I 18 dBm
CU200 Lewvel: I 114
SHIG Interferer Level: I 30 dBm
2 I 17.2 dBEm
Instruments: Ch U200, S0 SHllERE e
— Frequencies
Start Freguency: I 2025 MHz
Stop Frequency: I 2080 rHz
— BER Settings
BER Limit: | 0 =
Ma aof Transport Blocks: I 50
Ok I Cancel I

Fig. 6.5_9: Generator settings for Out-of-band Blocking
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9) Enter UE Power. For UE power class 4, enter 18 dBm. For UE power
class 3 and higher, enter 20 dBm.

10) Enter the Start and Stop Frequency and the Path Loss between UE
and signal generator.

11) Enter the No of Transport Blocks that are used for one BER
calculation.

12) If necessary, enter your individual levels and limit values. (The
DPCH_Ec level is automatically set to 10.3 dB below the CMU200 lor
level.)

13) To reset those values to the standard TS 34.121, click the button Use
Std. Values.

14) Click OK.

You are now back in the window Configure Test Items (Fig. 6.5_7).
The items are now configured.

15) Click OK.

To start the measurement:
16) Click the start icon in the menu bar of CMUgo (Fig. 5.11_5).

Test description and measurement report:

The signal generator is set to the start frequency, and the first BER
measurement is performed. When finished, the measurement is repeated
with an interferer frequency incremented by 1 MHz, and so on, until the stop
frequency is reached.

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

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 6.5_10 appears.

Measurement values that are below the limits are displayed in green, those
that exceed the limits in red. In addition, the right-hand column (Pass / Fail
P/F) indicates whether a test has failed.
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(=1 l=[lEd]

Measurernents  Configuration  Window  Help

= 2| = % T2 2|2 %] =| 2 |

Measurement Report &uorssciwanz

Operator: noname Freitag, 8. Joti 2004 10:32:40
CMU Ident: Rohde&Schwars, CMU 200-1100.0008.02, 100428, V3.52
Options: OBIUEIZ,B21Vart4,B21-2 Var02, BS6Varid, 566, CORR OC_FULL PCMCIA, DOCI00 KOK20,K2 1, K22, K23, KE4, K27, K2

K29,K42,Ke3, K45, KE3, K65, KE8, KET. KEE. K60 KB1, K32, K335, K 34, K35, K36, K85, FMRSAMD Ké-2,256 ME,mba!

Sequence: -
Test Hame and Condition Lower Limit | Upper Limit | Measured Yalue | PF |

Oparating Band &, Channe! DLAUL 1070WATH0, RE Lovel -50.0 dBk, Atteruation (IOt} 1.2/ 11.2 48
FLGPIGH: —4£.42 ¢, PLSCH: -9.42 8, S-SCH: -9 42 §B, F-CGPGH: -6 42 d8, 5 COPCH: -6.42 &8
FICH: -0.42 o8, AICH -9 42 o8, DPDCH (Code 6): 11,42 ¢8, DPCCHDPOGH Offset 0.08 ¢S
MOC 1, MNC 1, LAC 1 CaiiType RMC 12.2 kbps DIAUL, Test Loop Mode 2
HMSS 081010 123456063, Serial Number: NAN

Call to Mobile: — | — passed | |
Start Frequency: 2020 MHz, Stop ¢ 2ODO MHE, Level —30.0 dfm, CMUZ00 Level -114.0 48m
Out-of-band blocking (SMIQX: 2022 MHz, BER. L | IR T 0.31 % -
Out-of-band blocking (SMIQX: 2024 MHz, BER. L 1| o0 0.4 % -
Out-of-band blocking (SMIQY: 2025 MHz, BER. L | I R 0.13 % -
Qut-of-band blocking (SMIQ):  Z0Z7 MHz, BER. [ ] 0.10 % 0.33 % hos
Out-of-band blocking (SMIQ): 2029 MHz, BER. [ 1 0.10 % 0.23 % -
Out-of-band blocking (SMIQ): 2033 MHz, BER. [ 1 010 % 0.36 % -
Out-of-band blocking (SMIQ): 2035 MHz, BER. [ 1 010 % 0.24 % -
Out-of-band blocking (SMIQ)}: 2047 Mz, BER. [ 1 010 % 0.22 % -
Out-of-band blocking (SMIQ)}: 2043 Mz, BER. [ 1 010 % 011 % -
Out-of_band blocking (SMIQ): 204 Wiz, BER L 1| I R 0.18 % -
Out-of-band blocking (SMIQX: 2045 MHz, SER. L 1| o0 041 % -
Out-of-band blocking (SMIQX:  20+5 MHz, SER: L 1| o0 017 % -
Out-of-band blocking (SMIQ): 2043 MHz, BER: L 1| o0 0.20 % -
Call Release Test: L 1| 1 passed

=
MS Serial Humber: HAH

Result

fExeention Time: 71.1 Seconds)

20 Tests passed /13 Tests failed

Ready [IoLE | I I I fior 4

Fig. 6.5_10: Measurement report for Out-of-band Blocking test

If all BER results are below the limit values, only the result of the last
measurement result is displayed (in green colour). If the limits were
exceeded for one or more frequencies, only these measurement results are
displayed (in red). These frequencies are used as spurious response
frequencies for test 6.6 Spurious Response.

The program interrupts the test at the 25th limit violation.
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6.6 Spurious Response

Spurious response is a measure of the receiver’s ability to receive a wanted
signal on its assigned channel frequency without exceeding a given
degradation due to the presence of an unwanted CW interfering signal at
any other frequency at which a response is obtained, i.e. for which the
blocking limit is not met.

For test 6.5 of the out-of-band blocking characteristics, up to 24 exceptions
were allowed to exceed the limits. The frequencies at which the limits for
blocking were exceeded — the spurious response frequencies — can now be
checked again using an interferer level of -44 dBm.

The purpose of this test is to verify that the UE bit error rate (BER) does not
exceed 0.001 for the parameters in Table 6.6.1 at the spurious response
frequencies:

Parameter Level Unit
DPCH_Ec -114 dBm / 3.84 MHz
for -103.7 dBm / 3.84 MHz
Iblocking(CW) -44 dBm
Fuw Spurious response MHz

frequencies

Table 6.6.1: Test parameters for Spurious Response

DPCH_Ec: Absolute power of the data channel of the downlink signal
(in the standard, this value is specified as REFSENS + 3
dB)

Tor: Total power of the downlink signal (in the standard, this

value is specified as REFior + 3 dB)

Iblocking: Total power of the (unmodulated) interferer

Test setup, instruments and accessories, test procedure:

The test setup, the instruments and accessories, and all test steps are the
same as for test 6.5 Out-of-band Blocking Characteristic.

Proceed exactly as for 6.5 Out-of-band Blocking using an interferer level of
-44 dBm.

For single frequency measurements, you can enter the same value for the
start and stop frequencies at items WCDMA Out-of-band Blocking for SMIQ
and SMR:
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Settings for out-of-band blocking tests with CW interferer =] |
— Lewvels
UE Power: I 18 dBm
CU200 Lewvel: ! 114
SMIQ Interferer Lesvel: I -44 dBm
2 I i} dBEm
Instruments: CMUZ200, SMIQ Sl el
— Frequencies
Start Freguency: | 2023 MHz
Stop Frequenicy: I 2028 kMHz
— BER Settings
BER Limit: | 0 =
Mo of Trangport Blocks: I a0
0k I Cancel
Fig. 6.6_1: Parameters for a single frequency measurement
Fig. 6.6_2 shows the measurement result:
— ol x|

File . Measurements Configuration  Window  Help

SH|BEIZTHe 28 R

| ®

Measurement Report uessciwanz

KED,KE6,KE7, KES, K69, FMRS AMD K6-2,256 MB, rb!

Sequence: -

Operator: noname Freltay, 28 Mal 2004 16:50:35
CMU Ident: RohdedSchwarz, CMU 200-1100.0005.02,1004495, 13,50
oOptions: 0AIWA2, 821 \varl4, B2 1-2172r02, 56\ e 4, B66, COPR OG_FULL PCIMCIA, DD CA00, K21, K22, K23, K24, K42, K43, K45

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

P-CPRICH: -4.42 B, P-SCH: -9.42 off, Z5CH: -9.42 o8, APCCPCH: -6.42 o8, - CCPCH: -6.42 B
FICH. -9.42 ¢fB, AICH -3.42 o8, DPOCH (Code B):-11.42 9B, DPCCHDPICH Offset 0.00 o8
MCC 1, MNC 1, LAC Y CaliType RIMC 12.2 kbps DLAUL, Test Loop Mode 2

IS Q01801 23456063, Serial Nomber: NAN
Call to Mobile:

Operating Band i, Chanpe! DLAUL 107008750, RF Level -50.0 ¢Bm, Atenaation (ifOut) 11.2711.2 @B

=
WCDMA Out-of-band blocking (SMIQ) ! !

——

Start Frequency: 2028 MHz,  Stop Frequency: 2028 MHz, Interferer Level: —44.0 dBrm, CMU200 Level -114.0 dBm

BER: 2028 MHz |I:I| 0.10 % | 0.08 % | |
Call Release Test: ! ! ! p | |
MS Serial Humber: HAH
Result: 3 Tests passed /0 Tests failed
(Execution Time: 150.2 Secands)
Ready [IDLE | | e |4

Fig. 6.6_2: Spurious Response result of a single frequency measurement
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6.7 Intermodulation Characteristics

Third- and higher-order mixing of the two interfering RF signals can
produce an interfering signal in the band of the desired channel.
Intermodulation response rejection is a measure of the capability of the
receiver to receive a wanted signal on its assigned channel frequency in the
presence of two or more interfering signals that have a specific frequency
relationship to the wanted signal.

The purpose of this test is to verify that the UE bit error rate (BER) does not
exceed 0.001 for the parameters specified in Table 6.7.1

Parameter Level Unit
DPCH Ec -114 dBm / 3.84 MHz
lor -103.7 dBm / 3.84 MHz
louwl (CW) -46 dBm
louw?2 (modulated) -46 dBm / 3.84 MHz
Fuwl (offset) 10 -10 MHz
Fuw?2 (offset) 20 -20 MHz

Table 6.7_1: Test parameters for Intermodulation characteristics

Recommended test setup:

Fig. 6.7_1 shows the test setup for RX intermodulation characteristics.

e
I i":? ok=
B T T T T T T e GQ‘-_?_;!
Hybrid
CMU200 Combinar
Radio Communication Tester g

User Equipment

[] An 1008

| cecse

3GPP Signal Generator §>
Hybrid
Combiner
—T -
E!ﬁi‘

CW Signal Generator

|pang|

Fig. 6.7_1: Test setup for RX Intermodulation test
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The WCDMA signal generated by the SMIQ and the CW signal generated
by the SMR are combined using a hybrid coupler. The generators are
protected against the high output power of the UE by a 10 dB attenuator.

Another hybrid feeds the interferer signals in the RF path between UE and
CMU200 towards the UE.

Instruments and accessories:
e CMU200, SMIQ and SMR

e  Hybrid combiner: 1920 MHz to 2170 MHz (e.g. Minicircuits ZFSC-2-
2500)

e Resistive combiner: up to 2.5 GHz (e.g. Weinschel 1515-1)
e  Attenuator 10 dB, up to 2.5 GHz (e.g. Suhner)

Path loss compensation:
e  Measure the path loss between UE and CMU200.

e  Measure the path loss between UE and signal generators.

Test procedure:
1) Connect instruments and user equipment as shown in Fig. 6.7_1.
2) Run CMUgo, click File, Load Sequence, and select WCDMA_6.7.seq.

3) Click Configuration in the menu bar, and then Configure Tests

The window Configure Test Items opens. The left-hand column contains all
available test items. The right-hand column shows which test items have
been selected to build test sequence 6.7.

Configure Test Items

| Awailable [ Selscted [ lem |

Remark ;I B azic Initializing 1

SkIQ Cw Signal WD, Call Setup 2

SMIG WCDMA, Signal TM1-16 WEDMA UE R Intermadulation 3

SMIG WCDMA, Signal TM1-16 Adj. Ch WD Call Releasze 4

SkA Cw' Sighal Test End A

Sample

Test End

WCDMA Call Release

WCDMA Call Setup

WCDMA Call Testzet

WCDMA Handover

WCDMA Moduletest

W CDMA Out-of-band blocking [SMIG]
W COMA Out-of-band blocking [SMA]
W ZDMA UE In-band blocking [SMIG]
WCDMA UE B Ad). Chan. Selectivit
WCDRA LIE Fe Intermodulation
WCOMA UE B Spur. Emizsions
WCDMA UE T Intermodulation
WCDMA LE Ta Spur. Emizsions 1

W CDMA UE Tx Spur. Emizzions 2 =

Remove Selected

Properties Tt Itarn

Fig. 6.7_2: Available and selected test items (test sequence) for RX Intermodulation
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Adapt the test items WCDMA Call Setup and WCDMA UE RX
Intermodulation to your requirements as follows:

Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:

o setup contueaion 8 x
~Band i~ Channel Configuration I:
= aK
|CMU Default |Code  [Level [dB)
P-CPICH: Vs, Cancel
Frequency [MHz): 2140 | | PSCH: 547
RF Uplink Channel: 9750 5-5CH: 942
Frequency [MHz): 1950 | | P-CCPCH: £47
Duplex Space [MHz) 190 | | S-CCPCH: 7 | 9 .42
RF Level (dBm}: I 50 | | PICH: ¥ 3 547
AICH: ~ 5 942
DPDCH: v 3 11.42
—Cal Setup
|RME 12.2 kbps DLAUL =l
" Call from Mobile DPCCH/ DPDCH Dffset I ]
& Call from CHU
‘Wit Before Calling [Sec.]: 0
Maxirum Tirne [Sec.] a0
AR | Additional Settings |
— Attenuation —Analyzer Setting
Input Attenuation (dB): [ 122 | | Marual Level (dBm) I_u
Output Attenuation [dB ) 122
[V Manual Level fallows Channel Configuiation
CMU Connector. ~  RF1 % RF2 [V Autoranging

Fig. 6.5_3: Call Setup configuration

5)
6)

7)

8)

9)

10)

11)

Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 5.12_3))

If necessary, modify RF Downlink / Uplink Channel.
Click OK.

You are now back in the window Configure Test Items (Fig. 5.11_2).
Now configure the test item WCDMA UE RX Intermodulation.

Double-click WCDMA UE RX Intermodulation.

The window FSx and SMIQ Settings for WCDMA RX Intermodulation
opens (Fig. 6.5_4).

Enter UE Power. For UE power class 4, enter 18 dBm. For UE power
class 3 and higher, enter 20 dBm.

Enter an SMIQ Scrambling Code that is not identical with the
scrambling code used for the connection.

Enter the path loss between UE and signal generators as SMR and
SMIQ Path Loss.

Enter the No of Transport Blocks that are used for one BER
calculation.
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SMIQ and SMR Settings for WCDMA RX Intermodulation = =
— Lewel Settings
UE Power: dBrm
CHMUZ00 Level: 114 dBm
SMA Level 46 dBm
SMIL Lewvel: 46 dBm

SHIGQ Scrambling Code: I 0 dec

Instruments: ChLU200, SMA, SMI0 SHA Path Loss: 179 dB
SMIG Path Loss: 179 dB
— BER Settings
Use Std Walues ———
4| BER Lirmit: 0 =
Mo of Tranzport Blocks: 50
Ok I Cancel

Fig. 6.5_4: Setting of the generators for RX Intermodulation test

12) If necessary, enter your individual limit values.

13) To reset the limits to the standard TS 34.121, click the button Use Std.
Limits.

14) Click OK.

You are now back in the window Configure Test ltems (Fig. 5.12_2).
The items are now configured.

15) Click OK.

To start the measurement:
16) Click the start icon in the menu bar of CMUgo.

Test description and measurement report:

The first generator establishes a WCDMA signal at 20 MHz below the UE
receive channel, and the second generator an unmodulated interferer at 10
MHz below the UE receive channel.

A BER measurement is performed with the number of transport blocks as
specified in the setting menu.

Then, the first generator is then set to 20 MHz above the UE receive
channel, and the second generator to 10 MHz above. Another BER
measurement is performed.

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

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 6.7_5 appears.

Measurement values that are below the limits are displayed in green, those
that exceed the limits in red. In addition, the right-hand column (Pass / Fail
P/F) indicates whether a test has failed.
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Call to Mobile and Call Release increase the number of passed tests as
tests without limits.

R &l -(o/x|

_-F\IE_ ]-Measurements Configuration  window  Help

S H>ENL L LSRG =l 2|

Measurement Report Suwesscmanz

Operator: napame Freftag, 9. Juli 2004 09:54:03
CMU Ident: Rohde&Schwarz, CMU 200-1100.00058.02, 100498, 175.52
Options: QBIWE1Z, B2 arid B21-2lrardZ, BSE ar 14, 866, COPR OC_FULL PCMCIA, DDCELR0 KO KEQ K21 KEZ KESKEL KET KEE
K29 K42 K43 K45, K53 K65, K66, K67, KBS K69, KO, K82, KA3, K54, K83, K86, K88 FMRIAMD Ke-2, 256 M8, !
Sequence: AMAMDEBUGG. T
Test Hame and Condition Lower Limit |Upper Limit | Measured Value | PiF |

Operating Barnet §, Channel DLAUL 1070009750, RF Level -50.0 dBr, Attennation (iOut) 11.27 1.2 ¢B
FLOPICH: -4 42 off, PRSCH -9.42 B, 5-5CH: -9.42 o, FCCOPCH. -B.42 o8, 5-COPCH: -6.42 o8
FICH: -2.42 B, AICH -9.42 B, DPOCH (Code ) -1 42 o, DPCCHOPDCH Offset .00 o8

MCCH, MNG 1, LAC 1 CallTipe RIMC 12.2 kbps DLAUL, Test Loop Made 2

SIS Q010189 23458063, Sevial Number: NAN

Call to Mobile: [ 1L 1 d
UE RX Intermodulation: interferer: -20 MHZ /-10 MHz [ 1| 0.40% 0.00 %
UE BX Inter i terferer: +10 MHz /+20 MHz [ 1l 040% 0.00 %
Call Release Test: [ 1L 1 p d

M5 Serial Humber: HAH

Result: 4 Tests passed /0 Tests failed

(Execution Time: 42 8 Seconds)

Ready [oLe]| | e 09

Fig. 6.7_5: Measurement report for RX Intermodulation test
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6.8 Spurious Emissions

The spurious emission power is the power of emissions generated or
amplified in a UE's receiver that appears at the UE antenna connector.
Excess spurious emissions increase interference to other systems.

The purpose of test 6.8 is to verify that the UE spurious emissions do not
exceed described values shown in Tables 6.8 a and 6.8 b:

Frequency band Measurement Max. level Note
bandwidth
30 MHz <f<1 GHz 100 kHz -57 dBm
1 GHz <f<12.75 GHz 1 MHz -47 dBm
Table 6.8 a: General Spurious Emissions test requirements
Frequency band Measurement Max. level Note
T bandwidth
a2 1920 MHz < f < 1980 MHz 3.84 MHz -60 dBm UE transmit
b band in
' URA_PCH,
© Cell_PCH
- and idle state
,“ 2110 MHz < <2170 MHz 3.84 MHz -60 dBm UE receive
band

Table 6.8 b: Additional Spurious Emissions test requirements

Table 6.8 a contains a set of limits for the continuous frequency band from
30 MHz to 12.75 GHz (band | operation only). Additional, more stringent
limits are defined for the inherent transmit and receive band in Table 6.8 b.

The setup procedure changes the UE to the CELL FACH state. In this
state, no transmission of the UE will interfere the measurement.

Recommended test setup:
Fig. 6.8_1 shows the test setup for spurious emissions measurements.

In the path between CMU200 and UE, the analyzer is coupled in via a
resistive combiner. This guarantees a flat frequency response. An
additional attenuator reduces the power to protect the analyzer input.

Instruments and accessories:

CMU200, FSQ or FSU or FSP

Resistive combiner: DC to 12.75 GHz (e.g. Weinschel 1515-1)
Attenuators 10 dB, DC to 12.75 GHz (e.g. Suhner)
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- o |l Resisth
B qﬂE"] Resns
fanliin . =
| SHPP
CMU200 Att. 10 dB

Radio Communication Tester User Equipment

Signal Analyzer

Fig. 6.8_1: Test setup for RX Spurious Emission test

Path loss compensation:
e  Measure the path loss between UE and CMU200.

e Measure the path loss between UE and signal analyzer.

Test procedure:
1) Connect instruments and user equipment as shown in Fig. 6.8_1.
2) Run CMUgo, and click File, Load Sequence WCDMA_6.8.seq.

3) Click Configuration in the menu bar, and then Configure Tests

The window Configure Test Items opens. The left-hand column contains all
available test items. The right-hand column shows which test items have
been selected to build the test sequence 6.8.

al x
[ Awailable [ Selected [ Ttem [ Description

Remark ;I Basic: Initializing 1

SMIG Cw Signal WCDMA Call Setup 2

SMIG WEDMA Signal TH1-16 WCDMA UE R Spur. Emissions 3

SMIG WCDMA Signal TH1-16 Adj. Ch WCDMA Call Release 4

SMA Cw Signal Test End a

Sample

Test End

‘WCDMA Call Release

WCDMA Call Setup

WCEDMA Call Testset

WEDMA Handowver

WEDMA Moduletest

WCDA Out-of-band blocking [Sk10]
WCDMA, Dut-of-band blocking [SkE]
WCDMA UE In-band blocking [SkIQ]
WCDMA UE B Adj Chan. Selectivity

WCDMA UE T# Spur. Emizszions 1
WCDMA UE T Spur. Emissions 2

L«

Femove 5elected

Properties Test ltom

Remove All Test ltems

Duplicate Test [tem

Append a copy of this Test ltem Common Settings ... I (u] I Cancel

Fig. 6.8_2: Available and selected test items (test sequence) for RX Spurious Emissions
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4)

Adapt the test items WCDMA Call Setup and WCDMA UE RX Spur.
Emissions to your requirements as follows:

Double-click WCDMA Call Setup in the list of the selected test items.

The window Call Setup Configuration opens:

8 x
r and —Channel Configuration—————————————————— II
islthg b [CMU Defaul [Code  [Level [dB)
RF Downink Channel [ 7ovon | | P-CPICH: 14 Caneel
Frequency [MHz} [ 20 | | PsoH: a4
RF Uplink Channel: [ gm0 | | SSCH: T a4
Frequency [MHz} [ 150 | | PCOPCH: — t4
Duplex Space [MHz): ™ a0 | | S-CCRCH: ¥ |—2 E47
RF Level (dBm): 50 | | PICH: ~ 5 047
AICH: I 7 547
DFDCH: v B 142
~Call Setup
|RMC 12.2 kbps DLAIL =l
i i :
b E::: ::2: Eflhjli:le DPCCH/ DRDCH Offget Iig
‘wiait Before Calling [Sec.): il
Maimurn Time (Sec.) B
AMR . | Addiianal Setlings |
~ Attenuation: —Analyzer Setting
| nput Atteruatian [d8): [ 78| | Manual Level (dBm}: I 0
Dutput Atteruation (B [~ 78

[# Manual Level follows Charinel Configuration
CMU Corrector. ~— © RF1 % RF2 ¥ dutaranging

Fig. 6.8_3: Call Setup configuration

5)

6)
7)

8)

1MAG8_4E

Enter the path loss you measured between UE and CMU200 as Input
Attenuation and Output Attenuation (lower left in Fig. 5.11_3))

If necessary, modify RF Downlink / Uplink Channel.
Click OK.

You are now back in the window Configure Test Items (Fig. 5.11_2).
Now configure the test item WCDMA UE RX Spur. Emissions.
Double-click WCDMA UE RX Spur. Emissions.

The window Settings for WCDMA UE RX Spurious Emissions opens:
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8 x
= FSx Analyzer
Use 5td Limits -
Limits: Analpzer Path Loss:
A0 MHz < <1 GHz 57 dBm 139 4
|
1GHz < F< 1275 GHz 47 dBm 283 48
: |
e ek Do 1920 MHz < £ < 1380 MHz 60 dBm 122 @
|
2110 MHz « f ¢ 2170 MHz B0 dBm I 122 de
|
ar. | Cancel |

Fig. 6.8_4: Setup of the analyzer for RX Spurious Emission tests

9) Enter the path loss between UE and signal analyzer. To be on the safe
side, always enter the maximum path loss, i.e. the path loss at the
upper end of the frequency band. If limits are exceeded at a lower
frequency, reduce the entry value to the actual path loss at that
frequency point, and repeat the test.

10) If necessary, enter your individual limit values.

11) To reset the limits to the standard TS 34.121, click the button Use Std.
Limits.

12) Click OK.

You are now back in the window Configure Test ltems (Fig. 5.11_2).
The items are now configured.

13) Click OK.

To start the measurement:
14) Click the start icon in the menu bar of CMUgo (Fig. 5.11_5).

Test description and measurement report:

The frequency range for the RX spurious emission test - from 30 MHz up to
12.75 GHz - has been divided into two sections; see Fig. 6.8_6. In addition,
measurements are performed in the inherent receive and transmit bands.

CMUgo now scans all sections. The upper limit of each section is visible as
a limit line on the analyzer's screen. Once a section is scanned, the marker
of the analyzer is set to peak. This value will be displayed later as a
measurement value for the section.
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During the test run, the current test item and test step are indicated on the
bottom bar of the Measurement Report window on your PC. (The test step
is an internal count within each test item.)

Once all steps have been completed, the Measurement Report window is
updated. A display similar to Fig. 6.8_6 appears.

Measurement values that are below the limits are displayed in green, those
that exceed the limits in red. In addition, the right-hand column (Pass / Fail

P/F) indicates whether a test has failed.

'ﬁE.ﬂlaasurements Configuration  window  Help

8l _(0]x|

EE I R IR I

= 2]

Measurement Report Suoesscimanz

Sequence: -
Test Hame and Condition

Operator: noname Freitag, 9. Juli 2004 11:02:28
CMU Ident: Rohde&Schwarr, CMU 200-1100 000802, 100498, 1/3.52
Options: O BIVBIZ B2 Varld, B21-2 Var02, B56 Varld, B66, COPROC. FULL PCMCI, DD CA00,K0, K20, K21, K22 KI5, K24 K27 K28

K2O K42, K43 K49, K53, K85, K66, KE7 KE5, KEA K, K82, KA3 K4, KE5,K 36, K85, FIMRSAMD K62, 256 MB, !

Lower Limit | Upper Limit | Measured Value | PF |

MCC 1, MNG 1, LAC Y CallTiwe Signaliing RAB Cell FACH 3.4 kbps
HUSE 0010109 23456063, Serial Number: NAN

Operating Band §, Channel DLUL 107003750, RF Level-36.0 dBm, Attenvation {in'Out) 1327 11.2 0B
PCRICH: 4.42 4B, P ECH: -9.42 B, 5-5CH. -9.42 o8, P CCPCH: 6.42 ¢B, S CCPCH. -6.42 dB
PICH. -9.42 ofB, AICH-9.42 «B, DPOCH (Code 6).-11.42 4B, DPCCHDPDCH Offset 0.00 4B

Call to Mobile: [ ([ ] passed

UE RX Spur. Emigsions: 30 MHz =7F=1 GHI [ 1| -57.00 dBmM -80.38 dBm
UE BRX Spur. Emissions: | GHI == 1275 GHz [ | -27.00 dBmM -70.09 dBm
UE RX Spur. Emissions: 1920 MHz <= {280 MHz [ 1| -60.00 dBm -71.35 dBm
UE RX Spur. Emissions: 2110 MHz == 2170 MHz [ 1| -60.00 dBm -70.93 dBm

MS Serial Humber: HAH

Result:

(Execution Time: 36.9 Seconds)

5 Tests passed /0 Tesis failed

Ready e ]

Fig. 6.8_6:Measurement report for RX Spurious Emission test
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4 Additional Information
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This application note describes all the necessary tests on user
equipmentwith CMU200, SMIQ, SMR, and FSP, FSU, or FSQ. Beyond this
Rohde & Schwarz offers a wide spectrum of test and measurement
equipment for 2G/3G. Fig. 7 gives you an overview of the systems for

»

>
>
>

RF conformance tests,
RF precompliance tests,
protocol test, and the

general purpose standalone tester CMU.

For more information visit http://www.rohde-schwarz.com, then click Test &
Measurement, and Test Systems.

RF Conformanee
Test Syste

RF Precormpil
Test System

Pratocol Test
Fiatform

One-Box|
Testel

R&S Program Overview 2G/3G

CRTU-RRh

’

50w

& -
- m—
.

=

Ko

Fig. 7: Overview of Rohde&Schwarz test systems for 2G/3G

For comments and suggestions to this application note please contact

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

Universal Radio Communication Testers

R&S CMU200
R&S CMU-K68

Vector Signal Generators

R&S SMIQ02B
R&S SMIQ03B
R&S SMIQ04B
R&S SMIQ06B
R&S SMIQO3HD

Vector Signal Generators

R&S SMR20
R&S SMR-B11

Signal Analyzers, Spectrum Analyzers and Options

R&S FSP3
R&S FSP7
R&S FSP13
R&S FSP30
R&S FSP40

R&S FSQ3
R&S FSQ8
R&S FSQ26

R&S FSU3
R&S FSU8
R&S FSU26
R&S FSU46

ROHDE & SCHWARZ

0.3t02.2 GHz
0.3t0 3.3 GHz
0.3t0 4.4 GHz
0.3t0 6.4 GHz
0.3t0 3.3 GHz

1to 20 GHz
0.01to 1 GHz

9 kHz to 3 GHz
9 kHz to 7 GHz
9 kHz to 13 GHz
9 kHz to 30 GHz
9 kHz to 40 GHz

20 Hz to 3.6 GHz
20 Hz to 8 GHz
20 Hz to 26,5 GHz

20 Hz to 3.6 GHz
20 Hz to 8 GHz
20 Hz to 26.5 GHz
20 Hz to 46 GHz

1100.0008.02
1115.5300.02

1125.5555.02
1125.5555.03
1125.5555.04
1125.5555.06
1125.5555.33

1104.0002.20
1104.4250.02

1093.4495.03
1093.4495.07
1093.4495.13
1093.4495.30
1093.4495.40

1155.5001.03
1155.5001.08
1155.5001.26

1166.1660.03
1166.1660.08
1166.1660.26
1166.1660.46

ROHDE & SCHWARZ GmbH & Co. KG " Muhldorfstrae 15 - D-81671 Munchen * 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
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the download area of the Rohde & Schwarz website.
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