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3GPP TS25.141 [1] defines conformance tests for
W-CDMA base stations (including HSPA+
features).

This application note describes how transmitter
(Tx) tests (TS25.141 Chapter 6) can be performed
quickly and easily by using signal and spectrum
analyzers from Rohde & Schwarz. A few tests
additionally require vector signal generators
from Rohde & Schwarz.

Example illustrates manual operation. A free
software program enables and demonstrates
remote operation.

The W-CDMA base station receiver (Rx) tests
(TS25.141 Chapter 7) are described in Application
Note 1MA114.
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The following abbreviations are used in this Application Note for Rohde & Schwarz test
equipment:

1 The R&S®SMW?200A vector signal generator is referred to as the SMW.

1 The R&S®SMATE200A vector signal generator is referred to as the SMATE
1 The R&S®PSMU200A vector signal generator is referred to as the SMU.

1 The R&S®SMBV100A vector signal generator is referred to as the SMBV.

1 The R&S®FSQ signal analyzer is referred to as the FSQ.

1 The R&S®FSV spectrum analyzer is referred to as the FSV.

1 The R&S®FSW spectrum analyzer is referred to as the FSW.

1 The R&S®FPS spectrum analyzer is referred to as the FPS.

1 The SMW, SMATE, SMBV and SMU are referred to as the SMx.

I The FSQ, FSV, FSW and FPS are referred to as the FSx.

1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 3
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1 Introduction

The Wide band code division multiple access (W-CDMA) was first introduced in 3GPP
Release 99/4 considering the growing demand for higher capacity and improved data

rate. Since then, it has gone through a long process of evolution to ensure high quality
experience for customers and maintain market competition.

Table 1-1 gives a brief overview of the evolution of W-CDMA with 3GPP releases.

Evolution of W-CDMA ‘

3GPP Release Main Features
Rel-99/4 W-CDMA

Rel-5 HSDPA

Rel-6 HSUPA

Rel-7 1 Downlink MIMO

1 16 QAM for Uplink and 64 QAM for Downlink
Rel-8 1 Combination of MIMO and 64 QAM

1 Dual cell HSDPA
Rel-9 1 Dual cell HSUPA

1 Dual band HSDPA

1 Dual Cell HSDPA + MIMO
Rel-10 Four carrier HSDPA
Table 1-1: Evolution of W-CDMA from 3GPP release 99/4 to release 10

3GPP specification TS 25.141 describes the conformance tests for W-CDMA base
stations operating in FDD mode. It includes transmitter (Tx), receiver (Rx) and
performance (Px) tests.

This application note describes the transmitter tests for W-CDMA base station in
according to TS25.141 Release 10. All of these tests can be performed using Rohde &
Schwarz test and measurement instruments. Table 1-2 gives an overview of the
transmitter tests defined according to Release 10 of TS25.141.

Rohde & Schwarz W-CDMA BS Tx tests 4
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Covered Tx tests

Chapter Test name

(TS25.141)

6.2 Base station output power
6.2.1 Base station maximum output power
6.2.2 Primary CPICH power accuracy
6.2.3 Secondary CPICH power offset accuracy

6.3 Frequency Error

6.4 Output Power Dynamics

6.4.1 Inner loop power control

6.4.2 Power control steps

6.4.3 Power control dynamic range

6.4.4 Total power dynamic range

6.4.6 Home base station output power for adjacent channel protection

6.5 Output RF Spectrum emissions

6.5.1 Occupied bandwidth
6.5.2 Out of band emission
6.5.3 Spurious emissions

6.6 Transmit Intermodulation

6.7 Transmit modulation

6.7.1 Error vector magnitude
6.7.2 Peak code domain error
6.7.3 Time alignment Error

6.7.4 Relative code domain error

Table 1-2: Covered Tx tests

1MAG7_6e Rohde & Schwarz W-CDMA BS Tx tests 5
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2.1

2.2

General Transmitter Test Information

Note

Very high power occurs on base stations! Be sure to use suitable attenuators in order
to prevent damage to the test equipment.

Transmitter Test Setup

Basic setup for Tx test

Fig. 2-1 shows the basic setup for the Tx tests. An FSx is used to perform the tests. An
attenuator connects the FSx to the DUT. In several tests, the SMx feeds an additional
signal via a circulator. One test (Time alignment error (Clause 6.7.3)) requires a special
setup which is described in the respective section.

Notch Filter/
Circulator O—p Diplexer
@ Tx frequency
@ @ o >0
D\ WA
Attenuator

demonstration

Base station
DUT

RX ‘—Oi

Trigger

Fig. 2-1: Basic Measuring system Set-up for Tx test; some tests require special setups

An external trigger is additionally required for some tests (such as Power control steps
(Clause 6.4.2)) to synchronize the frame timing of the base station and the SMx. The

Rohde & Schwarz W-CDMA BS Tx tests 6
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2.3

base station shall provide a frame trigger that starts the generator. The Trigger can be
the start of a frame number (SFN) or a signal that indicates the start of a data
block (e.g. transmission time interval (TTI)).

Instrument and Options

Several different spectrum analyzers can be used for the tests described here:
1 FSW
I FSQ
1 FSV
1 FPS

The W-CDMA measurements software option is available for each of the listed
analyzers. FSx-K72/ is needed for 3GPP FDD transmitter tests.

Several tests require additional signals, for example to generate an adjacent carrier.
These are provided via a vector signal generator. The followings are suitable:

1 SMW

1 SMU

1 SMJ

1 SMATE

SMx-K42/-K83 software is required for the 3GPP FDD signal generation.

Please note that the SMBYV is able to generate W-CDMA signals but does not support
the test case wizard described in this application note.

Rohde & Schwarz W-CDMA BS Tx tests 7
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3 Transmitter Tests (Chapter 6)

TS25.141 specifies various frequency channels (bottom (B), Middle (M) and Top (T)) of
the operation bands for the BS test. Most of the tests shall be performed in all of B, M
and T frequencies unless mentioned otherwise in the test. All the tests shall be
performed with maximum power unless otherwise stated.

The center frequency can be set to any frequency within the supported range using
Rohde & Schwarz instruments.

Different test models represent 3GPP specified channel settings and resource
allocation in order to allow comparisons among tests. Table 3-1 shows the frequency
channels and the test models used for individual tests.

1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 8
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Basic Parameter Overview

Chapter Chapter Name Test Channels Instruments Comment
(TS25.141) AppNote models
6.2 3.2 Base station output power
6.2.1 3.21 Base station maximum output power T™M1 B,M,T FSx
6.2.2 3.2.2 Primary CPICH power accuracy ™2 B,M, T FSx
6.2.3 3.2.3 Secondary CPICH power offset accuracy T™2 B.M,T FSx MIMO only
6.3 3.3 Frequency Error Tested with 6.7.1
(clause 3.7.1)
6.4 3.4 Output Power Dynamics
6.4.2 342 Power control steps T™M2 B,M, T FSx, SMx
6.4.3 3.4.3 Power control dynamic range T™1, B,M, T FSx
T™2
6.4.4 3.44 Total power dynamic range Tested with 6.7.1
(clause 3.7.1)
6.4.6 3.4.6 Home base station output power for ™1 M FSx, SMx
adjacent channel protection
6.5 35 Output RF Spectrum emissions
6.5.1 351 Occupied bandwidth ™M1 B,M,T FSx
6.5.2 3.5.2 Out of band emission FSx
6.5.2.1 3.5.2.1  Spectrum emission mask ™1 B,M, T FSx
6.5.2.2 3.5.2.2 | Adjacent Channel Leakage power Ratio ™M1 B,M, T FSx
(ACLR)
6.5.3 3.5.3 Spurious emissions ™1 B,M, T FSx
6.6 3.6 Transmit Intermodulation T™M1 B,M, T FSx, SMx
6.7 3.7 Transmit modulation
6.7.1 3.7.1 Error vector magnitude T™1, B,M, T FSx TM5 for 16 QAM only
TM4,
T™M5
6.7.2 3.7.2 Peak code domain error T™M3 B,M, T FSx
6.7.3 3.7.3 Time alignment Error ™1 M FSx Tx diversity, MIMO,
DC-HSDPA,
DB-DC-HSDPA, or
4C-HSDPA and their
combinations only
6.7.4 3.7.4 Relative code domain error T™M6 B,M, T FSx 64 QAM only

Table 3-1: Overview of the basic parameters

1MAG7_6e Rohde & Schwarz W-CDMA BS Tx tests 9
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3.1 Basic Operation

3.1.1 FSx Spectrum and Signal Analyzer

Most of the tests follow the initial steps described below. Please refer to [2] for further
details.

1. Launch the W-CDMA test application:

a) FSW, FSV: Press the hardkey Mode and select the 3G FDD BTS for
downlink /forward transmission

b) FSQ: Navigate through the lower hardkey menu bar. Select 3G FDD BTS

Signal + Spectrum Analyzer Multi-Standard Radio Analyzer

New = = y

Channel @ @
Spectrum Realtim: ctrum 1XxEV-DO BTS 1xEV-DO MS 3G FDD BTS

Replace ez [Co 2

Replace

CE:_‘::'E' 3G FDD UE Analog Demod CDMAZ2000 BTS CDMA2000 MS GSM

=5
1Q Analyzer LTE MC G Delay Noise Phase Noise
&™ %)
TD-SCDMA BTS TD-SCDMA UE VSA WLAN

Duplicate
Current Channel

Fig. 3-1: FSW: Launch the W-CDMA BS option
Tx tests can be fundamentally divided into two types:

a) Demodulation measurement- the WCDMA signal is acquired and then
various test results are calculated based on the 1/Q data.

b) Spectrum measurement- determines the level versus frequency of a selected
signal.

2. Setthe analyzer frequency (via hardkey FREQ)

3. Set the attenuation and reference level (these settings are available via hardkey
AMPT)

FSx automatically detects the test model used by the BS and displays results. The
Code Domain Power evaluation shows the power of all the code channels used by
the BS.

Fig. 3-2 shows the W-CDMA demodulation measurement in the FSW as an example.

Rohde & Schwarz W-CDMA BS Tx tests 10
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Multiview =2 Spectrum 3G FDD BTS

Ref Level 0. n Freq 2 Channel Power R

Att fals} CPICH Slot SymbRate
1 Code Domain Power

Code O 64.Code/ Code 51

2 Result Summary
General Results (Frame 0, CPICH Slot 0)

Channel Results (Ch 0.256)
Symbal R

Fig. 3-2: W-CDMA overview in the FSW: Code Domain Power shows power for all transmitted code
channels (upper half); the measurement results are summarized in scalar form under Result
Summary

4. To show results for an individual code channel, click Evaluation Range and set the
appropriate channel number (Channel Ch.Sf).

The analyzer automatically detects the spreading factor. Change the Slot number (0 to
14) to show results for that slot.

Slot

Frame

Code
<| Domain
Settings

Fig. 3-3: FSW: Select Code Channel via evaluation range. Example: code channel 120. Spreading
factor 128 is detected automatically by the analyzer. Slot number 0 is shown.

1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 11
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5. Press Scrambling Code and set the same code and format used by the BS.

] e—————p—
Signal Descriptio ® - |

’ - i Signal
‘| Description

Signal Description Scrambling Code

Scrambling

Scrambling Code [ 11001100| 1" code
- _' \ Signal
Format e ‘| Capture
S

Fig. 3-4: FSW: set the Scrambling code and code format as the same as used by BS

3.1.2 SMx Vector Signal Generator

The SMXx is used to generate additional signals, such as interferers, adjacent or
co-channel signals for some of the tests. Only the basic steps for W-CDMA are
discussed here. Please refer to [3] for further details.

1. Setthe center frequency and level ( via hardkey FREQ and Lev)

2.140 000 000 000/ f

2.157 000 000 000/ct -

Fig. 3-5: SMW: set the frequency and level
2. Select the W-CDMA standard (3GPP FDD) in Baseband block A

(DMA Standards

CDMA2000...

TD-SCDMA...

1xEV-DO...

WLAN Standards
IEEE 802.11...

Fig. 3-6: SMW: select W-CDMA in the baseband block

3. Setthe Link Direction to Downlink/Forward.

1MAG7_6e Rohde & Schwarz W-CDMA BS Tx tests 12
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3GPP FDDA —_ X
e —

|Off (_0 On ‘ Dot ‘@ Recall ‘. Save enerate. }
@ Test Case Wizard... ‘

3GPP Version Release 11
Chip Rate 3.84 Mcps
|Link Direction Downlink / Forward

Y
Filter/Clipping/ARB Settings...
pping g

Fig. 3-7: SMW: general W-CDMA setting: link direction

Root Cosine / Clip Off

4. Different test models with various numbers of channels can be selected from the
Test Setups/Models section. Always use the largest number of channels that can

be supported by the BS.
3GPP FDD A

=

OGeneldIEI:gge”"IM-ker

[£22 Josmemmen

— X

@ Reset All Basestations

‘@ Copy Basestation...

Predefined Settings...

|! Test Setups/Models...

Ad]ust Total Power To 0 dB Total Power

BS2
@ -

0.00dB
Select Basestation
BS3 BS4
D On D On

Fig. 3-8: SMW: select W-CDMA Test Setup/Models

1MAG67_6e
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3GPP FDD A: Downlink/Test Model

Test_Model_1_04channels
Test_Model_1_08channels
Test_Model_1_16channels

Test_Model_1_32channels

Test_Model_1_64channels
Test_Model_2

Test_Model_3_04channels
Test_Model_3_08channels
Test_Model_3_16channels

Test_Model_3_32channels

‘. Recent ‘ ‘ File

"_' B | Files Manager...

Fig. 3-9: SMW: select W-CDMA Test Model from the list.
Click on BS1 (default)
Set the Scrambling Code

3GPP FDD A: Basestation1

State Of|Min = 0000 |On
Max = 5FFF

Scrambling Code (hex) |01

TimeDd 7 8

9
() s-cric| 4 5 6
3

() ocnsy| 1 2
0 E F

L Fe 4 4

OO0 |m| >

Fig. 3-10: SMW: set the Scrambling Code
Select the trigger Mode under “Trigger In” section. (Fig. 3-11)

. Select Auto for continuous signal generation without any external trigger.

. Select Armed Auto for continuous signal generation with the external trigger
event.

Select the trigger Source. (Fig. 3-12)

The SMW provides the option to configure the trigger connectors according to the
user preference. Select Global Connector Settings and change the connector
setting according to preference. Use the find function to display the location of the
selected connector. Fig. 3-13 shows the default connector mapping.

Rohde & Schwarz W-CDMA BS Tx tests 14
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3GPP FDDA —_—

A

o T
7 Trigger Settings Common to all Basebands
[Mode Armed Auto
@ Execute Trigger ‘ Auto
Retrigger
Source
Armed Auto

Delay

Armed Retrigger

Local Connector Settings...

Single

Global Connector Settings...

oe

L

Fig. 3-11: SMW: select the trigger mode. Select armed auto in case of external trigger

Source

Internal

Delay

Internal

Internal (Baseband B)

Local Connector Settings...

External Global Trigger 1

Global Connector Settings...

Qe

External Global Trigger 2

External Global Clock 1

External Global Clock 2

External Local Trigger

Fig. 3-12: SMW: select the trigger source. Example: “External Global Trigger 1” is selected

here

Rohde & Schwarz W-CDMA BS Tx tests 15
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3.1.3

| 3GPP FOD A Global Connectors — X
; | | Routing | Characteristi
(O General Lr;ggﬁ;ln Marker g::nf — ArAcielIScs
Connector Direction  Signal
- Trigger Settings Co ) ; ; .
Mode User 1 @ ...| |Output - |Baseband A Marker1 -
‘@ Execute Trigger ‘ User 2 @ ...| |Output - |Baseband AMarker2 -
Sarmas ' User 3 @ .- | [Input - |Global Trigger 1 N ]
Delay User 4 @ .- | [Input - |Global Trigger 2 @
I|users @ . Output - Signal Valid A 8
‘@ Local Connector Settings... ‘ : : : :
User 6 @ ... | [Not Used - |None @
| Global Connector Settings...

Fig. 3-13: SMW: configure the connector settings. Example: for the current configuration, Trigger 1
has to be supplied at the input connector USER 3.

R&S RUN Demo Program

This Application Note comes with a demonstration program module called W-CDMA
BS Tx Tests for the software R&S RUN which is free of charge. The module
covers all required tests (see table below).

The W-CDMA BS Tx Tests module represents a so called test for the R&S RUN
software. See Section 4.1 for some important points on the basic operation of R&S
RUN.

Each test described in this application note can be executed quickly and easily using
the module. Additional individual settings can be applied.

The program offers a straightforward user interface, and SCPI remote command
sequence export functions for integrating the necessary SCPI commands into
any user-specific test environment. A measurement report is generated on each run. It
can be saved to a file in different formats including PDF and HTML.

Following SCPI resources are needed:
1 FSx
1 SMx

Getting Started

This section describes only the module for the W-CDMA BS Tx Test. Double-click the
test to open the window for entering parameters.

The test consists of two independent testcases:

Rohde & Schwarz W-CDMA BS Tx tests 16
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WCDMA_BS_Tx_Test

=M COMA_BS T Test

------- T Measurement

T Reseta

1 The testcase ResetAll resets all instruments (SMx and FSx). All instruments must
be connected to use this feature.

1 The testcase Measurement is the main part.

%HDE &SCHWARZ

Transmitter Tests [6.2.1 BS maximum output power

General Parameters

Center Frequency 2000 MHz
Reference Level 0.00 dBm
Scrambling Code 0000 (hex)
Attenuation

FSx Attenuation 0.00 dB
SMx Attenuation 0.00/ dB

Test Specific Parameters

Interferer Test Model

Interferer Scr. Code
Home BS Protection
Interference Offset

Adj. W-CDMA
AWGN Power

Power Control Steps
UL Power Level

Power Up Steps 1
TPC Repeat Pattern

Intermodulation Settings
Intermodulation offset
Wanted Signal Power

Interferer/\Wanted Level

ACLR + SEM Settings
Home BS

Power Class
Channel Count (Tx)

EVM settings
HS-PDSCH (16 QAM)

T™M1_16

0000 (hex)
2 MHz
-20.00 dBm
-50.00 dBm
-20.00 dBm

Power down Steps 1

Single Pow. Steps

-5 MHz
-20.00 dBm
-30.00 dBm

Noise Cancellation

Power Class 1

1

General Settings

Ext. Ref ] Ext Trigger
Simulation [ ResetDevice V|
Comments:

BS maximum output power:

Measures the output power by demodulating the
signal. TM1 at maximum power shall be used.

Note: Simulation uses path 1 of SMx.

Click 'Help' for further details.

General Test Setup:

Wanted W-COMA
Signal

=

T
m

Power (dBm)

Channel BW

FSX

[_ok J[ Concel ]

Fig. 3-14: Full overview: setting parameters for the W-CDMA BS Rx test.

General settings

The basic parameters are set at the top right:

1 Ext. Ref: Switches the instruments to an external reference source (typ. 10 MHz).

1MAG67_6e

Rohde & Schwarz
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1 Ext. trigger: Check this to start the W-CDMA signal of the SMx with an external
trigger.
1 Simulation: Generates demo signal using the SMx and shows measurements
using the FSx for demonstration purposes.
[ Reset Devices: Sends a reset command to all the connected instruments
General Settings
Ext. Ref 1 Ext Trigger
Simulation 1 Reset Device
Fig. 3-15: General settings
The Attenuation section is used to enter compensations for external path
attenuations.
Attenuation
FSx Attenuation non dB
SMx Attenuation 0.00 dB
Fig. 3-16: Attenuation settings.
Test Cases
This is the main parameter. Select the wanted test case here. All the other remaining
parameters in the window are grayed out or set active based on the requirements for
the selected test case. These parameters are described in detail in the individual
sections below.
6.2 1 BS maximum output power -
6.2.1 BS maximum output power |
6.2 2 Primary CPICH power accuracy
6.2 3 Secondary CPICH power offset accuracy
6.4 2 Power control steps
6.4 3 Power control dynamic range
6.4 6 Home BS output power for adjacent channel protection
6.5.1 Occupied bandwidth
6.5.2.1 Spectrum Emission Mask
6.5.2 2 Adjacent Channel Leakage power ratio (ACLR)
6.5.3 Spurious emissions
6.6 Transmit Intermaodulation
6.3 Frequency Error/ 6.4.4 Total Power Dynamic Range / 6.7.1 EVM
6.7.2 Peak code domain errar
6.7.3 Time Alignment Error
6.7.4 Relative code domain error
Fig. 3-17: Available test cases.
Based on the selected test case, helpful hints are provided in the Comments section
and an illustration of the basic test setup is displayed.
1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 18



Transmitter Tests (Chapter 6)

1MAG67_6e

3.2

3.21

Comments:

BS maximum output power:

Measures the output power by demodulating the
signal. TM1 at maximum power shall be used.

Mote: Simulation uses path 1 of SMx.

Click 'Help' far further details.

Fig. 3-18: Brief notes are provided in the Comments section (top right) based on the selected

test case.

General Test Setup:

&  Wanted W-COMA
BS @\ Signal

Power (dBm)

(B e

————
f
Channel BW

FEX

Fig. 3-19: The Test Setup section (bottom right) displays a basic setup for the selected test case
along with the location of the signals in the spectrum.

Settings for measured signal

Use this section to define the basic parameters for the W-CDMA signal to be
measured:

1 Center Frequency of the signal to be measured
1 Reference Level: Set here the expected reference level

1 Scrambling Code: Set here the scrambling code of the signal to be measured

Base station output power (Clause 6.2)

Base station maximum output power (Clause 6.2.1)

Maximum output power of the base station is the mean power level per carrier
measured at the antenna connector in specified reference condition.

Rohde & Schwarz W-CDMA BS Tx tests
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This test verifies the accuracy of the maximum output power across the frequency
range in different conditions. [1]

The power declared by the manufacturer for different BS classes shall not exceed the
values mentioned in Table 3-2.

Maximum rated output power for different BS classes

BS Classes PRAT

Wide area BS No upper limit

Medium Range BS < +38 dBm

Local area BS < +24 dBm

Home BS < + 20 dBm (without transmit diversity or MIMO)

< + 17 dBm (with transmit diversity or MIMO)
Table 3-2: Maximum rated output power

Base station output power shall remain within following limits:

Requirements for BSoutputPower |
Frequency Range Limit (Normal Condition)

f<3.0GHz <+27dB
3.0GHz<f<4.2GHz <+ 3dB

Table 3-3: Limits for BS output Power

Test Setup

Set the DUT (base station) to transmit at the declared maximum PRAT using TM1 for
channel setup.

Base Station RF
(DUT)

ATT

A 4

T a-scas -‘9‘]11’0‘.‘.’9 i

FSx

Fig. 3-20: Test setup for BS output power
Procedure

Measurement with the FSx

The test can be performed in two different ways:

a) Demodulation> Result Summary: This method uses a single data record
from the same test to obtain different values, such as EVM, frequency error,
etc.

The procedure follows the basic instructions provided in the section 3.1.1.
The “Total Power” is shown in the result summary section at the lower half of
the FSx window. (Fig. 3-21)

b) Channel Power/ACLR: This method can be used to determine the output
power and adjacent channel power simultaneously.
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Use the basic operation (see 3.1.1). Fig. 3-21 shows the code domain measurement.
See Total Power under General Results.

MultiView =2 Spectrum 3G FDD BTS

Ref Level ( ¢ Freq 1.0 GHz Channel 0 Power !
Att CPICH Slot SymbRate

1 Code Domain Powet L

Code O Code 51

2 Result Summary
I Results (Frame 0, CPICH Slot 0)
0 Error

Fig. 3-21: Output Power in the result summary

Demo program

No further special setting is needed for this test. The test is carried out as a
demodulation. The output power and other measurements are reported. Simulation is
supported via path 1 of the SMx.

FErERkRRE § 2 1 Basestation Ouiput Power =

General Settings:
Scrambling Code. 0000
FSx Attenuation.0.00 dB

Carrier
Test ltem Frequency| i I?c?‘gri; Status
(MHz)
6.2.1 Basestation Output Power
Output Power | =2000.00] -31.94 [1gnored
Additional Measurements
Frequency Error{Hz) 2000.00 -47.03 lgnored
Composite EVM(%) 2000.00 0.61 lgnored

FSx- 0,"Wo error”
Time: 9/19/2014 2:50:09 PM

Fig. 3-22: Example report for test case 6.2.1.
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3.2.2 Primary CPICH power accuracy (Clause 6.2.2)
Primary CPICH (P-CPICH) power is the code domain power of the Primary Common
Pilot Channel. P-CPICH power is indicated on the BCH. [1]

This test confirms that the BS delivers the Primary CPICH power within the allowed
margins to ensure reliable cell planning and operation.

Table 3-4 shows the allowed tolerances.

Requirements for P-CPICH code domain power

Frequency Range Limit
f<3.0GHz <+ 2.9 dB of the ordered absolute value
3.0GHz < f<4.2GHz <+ 3.2 dB of the PRAT of the BS

Table 3-4: Limits for P-CPICH power

Test Setup

1. Setthe DUT (base station) to transmit at the declared maximum PRAT using TM2
for the channel set up

2. Disable inner loop power control of the base station

Base Station RF

(DUT) Tx ATT

A 4

Fig. 3-23: Test setup for Primary CPICH power Accuracy

Procedure
Measurement with the FSx
Use the basic operation (see 3.1.1).

1 P-CPICH is at the left-most position at the code channel “0” in the code domain
power representation of the signal.

Change the channel number in the Evaluation range section to find the
appropriate code channel. Result for the channel “0” is shown by default.
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Cp—
Evaluation Range
—

Channel{Ch.SF) [[182&]s)

Slot

Frame

Domain
Settings

Display
Config

Fig. 3-24: Select the channel “0” using “Evaluation Range”. The spreading factor is detected

automatically.

MultiView =2 Spectrum 3G FDD BTS

Freq 2.0 GHz <Channel 0 Power Rel

Ref Level -1.
CPICH Slot SymbRate 15

Att B
1 Code Domain Power

1t
r

Code O

2 Result Summary
esults (Frame 0, CPICH Slot 0)

T

64.Code/

Check the Channel Power Abs in the result summary section (see Fig. 3-25)

Code 511

Fig. 3-25: P-CPICH power at code channel zero under the result summary section

Demo program

No further special setting is needed for this test. The channel power and the relative
power of the channel and other measurements are reported. Simulation is supported

via path 1 of the SMx.

1MAG67_6e
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wexrxress § 2 2 Primary CPICH pOWer acCuracy * esseas

General Settings:
Scrambling Code-0000

FSx Attenuation:0.00 dB
Carrier Total Power Rel.

Test Item Frequency (MHz) {dBm}AbS' Power (dBm) F{’g\év:; Status
6.2.2 Primary CPICH power accuracy
P-CPICH Power | 2000.00] -31.85] -41.86] -10.01] Ignored
Additional Measurements
Frequency Error{Hz) 2000.00 -42 72 lgnared
Composite EVM{%) 2000.00 0.64 lgnored

FSx: 0,"No error”

Time: 8/22/2014 2:08:46 PM

3.2.3

1MAG67_6e

Fig. 3-26: Example report for test case 6.2.2.

Secondary CPICH power offset accuracy (Clause 6.2.3)

Secondary CPICH power is the sum of code domain power of P-CPICH and the power
offset, which are signaled to the UE. The power offset is signaled in the IE “Power
Offset for S-CPICH for MIMO”.

This test ensures that the BS delivers the advertised power offset for S-CPICH power
within margins which is necessary for reliable MIMO HS-DSCH demodulation and CQI
reporting. [1]

This test is not necessary if the BS does not support MIMO or if the manufacturer
implements Virtual Antenna Mapping (VAM).

Table 3-5 shows the allowed tolerances.

Requirements for S-CPICH power offset accuracy

Frequency Range Limit
f<3.0GHz <+2.7dB
3.0GHz < f<4.2GHz <+3.0dB

Table 3-5: Limit for S-CPICH power

Test Setup

Base Station ™ \\RF ATT

(DUT) | I

TE-esee 0 111 0 ¢ 0

ES

FSx

Fig. 3-27: Test setup for Secondary CPICH power offset accuracy

Procedure

Set the DUT (base station) to transmit at the declared maximum PRAT using TM2 for
the channel set up via first antenna.
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Measurement with the FSx
Use the basic operation (see 3.1.1). Connect the FSx to TX1.

1. Inthe FSx, P-CPICH is at the left-most position at the code channel “0” in the
code domain power representation of the signal.

Change the channel number in the Evaluation range section to find the
appropriate code channel. Result for the channel “0” is shown by default.

[ I Domain
Channel(Ch.SF) Evaluation
. : ‘l Range

Slot

Display
Config

Fig. 3-28: Select channel 0 using “Evaluation Range”. The spreading factor is detected
automatically.

2. Click on Signal Description and turn on Antenna Diversity. Select the Antenna
Number to display measurement for that antenna

Power Re
SymbRate

Signal Description .

Signal Description Scrambling Code

Common

HSDPA /UPA

Compressed Mode

State Code 511

Antenna Number

Display

4| Confi

Fig. 3-29: Turn on antenna diversity and select desired antenna from “Signal Description”
menu. Example: Antenna 1 is selected here

3. Check the Channel Power Abs in the result summary section for Antenna 1

4. Connect the FSx to TX1 and check the Channel Power Abs in the result
summary section for Antenna 2

5. Calculate the difference between the results
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MultivView =2 Spectrum 3G FDD BTS

Ref Level O Freq 2. z Channel Power Rel
Att 1 CPICH Slot SymbRate

1 Code Domain Power

Code O 64-Code / Code 51

2 Result Summary
General Results (Frame 0, CPICH Slot 0)

o R
3 I

el Results (Ch 0.256)
Rat

Fig. 3-30: Measure S-CPICH power offset accuracy from the power difference between two antennas

Demo program

No further special setting is needed for this test. The output power and other
measurements are reported. Simulation is not supported.

Feweerrr 6.2.3 Secondary CPICH power offsel gocurgoy **rsterssss

General Settings:
Scrambling Code: 0000
FSx Attenuation 3 dB

Carrier jel

Test ltem Freguency (MHz) Total Power|Abs. Power {dBm)| F";E.rri? Status
6.2.3 Secondary CPICH power offset accuracy
First Antenna 2000.00 -30.03 -4013| -10.10| Ignored
Second Antenna 2000.00 -30.15 -4212| -10.10| Ignored
Power Offest (dB) 2000.00 1.99 lgnored
Additional Measurements
Frequency Error{Hz} 2000.00 67.11 lgnored
Composite EVIM(%) 2000.00 100.00 Ignored

FSx: 0,"No efror”
Time: 8152014 4:.54:12 PM

Fig. 3-31: Example report for test case 6.2.3

3.3 Frequency error (Clause 6.3)

Frequency error is defined as the difference between transmitted BS frequency and the
assigned frequency. [1]

This test ensures that the frequency error is within the tolerance margin specified in
Table 3-6.
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3.4

3.4.1

Requirements for Frequency error test

BS class Minimum frequency error Maximum frequency error
Wide Area BS -0.05 ppm - 12 Hz +0.05 ppm + 12 Hz
Medium Range BS

Local Area BS -0.1 ppm - 12 Hz +0.1 ppm + 12 Hz

Home BS -0.25 ppm - 12 Hz +0.25 ppm + 12 Hz

Table 3-6: Limits for Frequency error

This test is performed along with “Error Vector Magnitude (EVM) (Clause 6.7.1)” (test
3.7.1).

Output power dynamics (Clause 6.4)

Inner loop power control (Clause 6.4.1)

Inner loop power control in the downlink is the ability of the BS transmitter to adjust the
code domain power of a code channel in accordance with the corresponding TPC
symbols received in the uplink. [1]

Control of the output power is very important in W-CDMA to minimize the interference
between different users. To make sure that the transmitted power of the code channel
is at its minimum for a reliable connection, the mobile station sends power control
message (TPC bits) to the base station using the uplink control channel (UL DPCCH)
in each timeslot to request the base station to decrease or increase the transmit power
and the base station immediately adjusts its downlink DPCCH/DPDCH power upwards
or downwards by the indicated step size according to the TPC command.

1 Frame= 10 ms

Slot | Slot 2 | — | Slot | - Slot Slot
0 1 i 13 14

Tuez= 2560 chips, 10 bits

Pilot TFCI FBI TPC

DPCCH Mgy bits Mg Bits Nopg bits

Tatez= 2560 chips, Mgy = 10%3¢ bits (k=0 5)

Data
DPFDCH Mo, Bits

Fig. 3-32: W-CDMA uplink frame structure. Each frame is 10 ms and split into 15 slots, each of which
corresponds to one power-control period.

Ntpc is the number of TPC bits sent per slot to represent one TPC command. This
number is determined by the higher level parameter “Power control algorithm”. Table
3-7 shows the transmitted power control command according to the TPC bit pattern.
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3.4.2

TPC Bit pattern Transmitted Power Control

Command

Nrpc =2 Nrpc = 4 Nrpc =8
11 1111 11111111 1
00 0000 00000000 0

Table 3-7: TPC Command according to TPC bits
The power control step size can be:

1 0.5dB

1 1dB

1 1.5dB

1 2dB

Support for the step size 1 dB is mandatory, while support for others is optional.

Power control steps (Clause 6.4.2)

The power control step is the required step change in the code domain power of a
code channel in response to the corresponding power control command. The
combined (or aggregated) output power change is the required total change in the DL
transmitter output power of a code channel in response to multiple consecutive power
control commands corresponding to that code channel.[1]

The TPC command is generated based on the estimated SIR (Signal to Interference
ratio) on the downlink control channel (DL DPCCH) by the UE and carried by the uplink
control channel (UL DPCCH) at each slot.

1 If the estimated SIR is higher than the target SIR, then the transmitted TPC
command is "0" and BS has to reduce the power by step size of 0.5, 1, 1.5 or 2 dB
to decrease the SIR.

1 If the estimated SIR is smaller than the target SIR, the TPC command to transmit
is "1" and BS has to increase the power accordingly.
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Slots o1 23 Ja]s e |7 ]88 |9 J10]11]12]13]14]
|

| - - !
TPC bits |i;L|{l|DD|11|11|11|11|11|00|00|11|00|00|00|0b|
1+ 1 0 1 1 1 1 1 0 0O 1 0 0 0 O

Power (dBm)

Y

Step Size = 1 dB
Nrpe Bits = 2
{(Two identical bits per slot)

Slot

Fig. 3-33: Power control steps according to alternating TPC command. In this example, Ntpc= 2, SO
each slot includes two TPC bits. Two identical TPC bits represent one TPC command.

The purpose of this test is to verify that the power control step size and aggregated
step range remain within the tolerance range.

Table 3-8 and Table 3-9 show the allowed tolerances:

Transmitter power control step tolerance

Power control Transmitter power control step tolerance
commands in the
downlink
2 dB step size 1.5 dB step size 1 dB step size 0.5 dB step size
Lower ‘ Upper Lower ‘ Upper Lower ‘ Upper Lower ‘ Upper
Up +09dB |+3.1dB | +0.65dB |+2.35dB ' +0.4dB |+1.6dB |+0.15dB +0.85 dB
(TPC command "1")
Down -0.9dB -3.1dB |-0.65dB | -235dB | -04dB |-1.6dB |-0.15dB -0.85dB

(TPC command "0")
Table 3-8: Limits for Tx power control steps

Transmitter aggregated power control step range

1MAG67_6e

Power control Transmitter power control step tolerance
commands in the
downlink
2 dB step size 1.5 dB step size 1 dB step size 0.5 dB step size
Lower Upper Lower Upper Lower Upper Lower Upper
Up +159dB | +24.1dB |+11.9dB |+18.1dB |+7.9dB |+12.1dB |+3.9dB +6.1 dB
(TPC command
"1")
Down -159dB  |-241dB | -11.9dB |-18.1dB |-7.9dB |-12.1dB |-3.9dB -6.1dB
(TPC command
"0")

Table 3-9: Limits for Tx aggregated power control step
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Test Setup

For this test, the SMx generates the necessary TPC bits in the uplink signal to the base
station to control the power of the downlink signal. Establish the downlink power
control with parameters as specified in Table 3-10. The FSx evaluates the power
changes versus time on code channel 120.

Tx/Rx RF g ATT
Base Station
(DUT)
Rx2 fe—RF_| ATT
| .
Trigger

Fig. 3-34: Test setup for Power Control Steps Test. SMx generates the uplink TPC command. The
analyzer measures the resulting power steps.

Overview of the Setting

1 The DUT (Base station) generates the wanted W-CDMA signal using TM2. The
measurement shall start on the maximum power — 3 dB. This can be controlled by
the SMx with the TPC Start Pattern (see step 11).

1 Set the BS to start the inner loop power control test
1 Set the SMx to generate alternating uplink TPC bits.
1 Send a trigger from the BS to the SMx to start the SMx.

1 The UL signal shall be transmitted at the Reference Sensitivity Level + 10 dB.
This results in levels in Table 3-10.

Signal source parameters

Parameters Level/status Unit
BS Class f <3.0 GHz 3.0GHz<f<4.2GHz

UL signal level  Wide Area BS -110.3 dBm -110 dBm dBm/3.84
Medium Range BS -100.3 dBm -100 dBm MHz
Local Area BS / Home -96.3 dBm -96 dBm
BS

Data sequence PNO9 or longer

Table 3-10: Uplink levels for power control

Procedure: Single power control step tolerance

Generation of Uplink Signal with SMx
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1. Select W-CDMA (3GPP FDD) in the Baseband block A and choose Link
direction Uplink.

(DMA Standards

3GPP FDD...

CDMA2000...
TD-SCDMA...

1xEV-DO...

WLAN Standards
|IEEE 802.11...

Fig. 3-35: SMW: select 3GPP FDD to generate W-CDMA signal

2. Select Armed Auto as the trigger Mode under “Trigger In” section. Select the
trigger Source as well.

3GPPFDDA

— X

Armed Auto vl

Stopped R

ISource External Global Trigger 1

Fig. 3-36: Select Trigger Mode and Trigger Source

R&S signal generators offer “Test Case Wizard” for quick and easy generation of
signal according to standard. It opens a configuration menu with a selection of
predefined settings according to test Cases in TS 25.141. The default settings are set
according to the standard. It is also possible to generate user defined signal by
changing the “General Setting”.

3. Gotothe Test Case Wizard tab

3GPPFDDA —_— X
e

{Off @cm ‘@ Dot ‘@ Recal ‘ Save \?\a‘i::rf:t:nJ
Test Case Wizard...

3GPP Version Release 11
Chip Rate 3.84 Mcps
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Fig. 3-37: SMW: Test Case Wizard for W-CDMA
4. Select Test case 6.4.2 Power Control Steps. (Fig. 3-38)

5. Select According to Standard in the Edit Mode under General Settings menu
to generate a signal according to 3GPP standard. (Fig. 3-38)

6. Select Unchanged in the “Trigger Configuration” section

-~

Test Case 6.4.2 Power Control Steps

Edit Mode According to Standard
Trigger Configuration Unchanged =
Baseband A Signal Routing To Path and RF Port A -

Fig. 3-38: Select “Unchanged” in the trigger configuration
7. Enter the uplink Scrambling Code and Scrambling Mode for the SMx

Basestation Configuration

Scrambling Code (hex) ‘0000 00 ‘

Scrambling Mode Long Scrambling Code -

Fig. 3-39: Set Scrambling Code and Scrambling Mode

8. Select the Power Class. This sets the Power Level automatically according to
the standard. (Fig. 3-40)

9. Setthe RF frequency (Fig. 3-40)

10. Apply necessary changes (Slot format DPCCH#, Power ratio DPC/DPDCH,
Symbol rate, Propagation delay, Step size) according the declaration of the
manufacturer. (Fig. 3-40)

11. Maximum Power Less n Steps is fixed as the “TPC start pattern” in the edit
mode “According to Standard”. This ensures reliable response of the BS to the
TPC bits by sending a sequence of power up steps (TPC bits "1") followed by a
number of power down steps (TPC bits "0"). (Fig. 3-40). Set the number of power
up and down steps to reach the start level of Pmax — 3 dB.

12. Select Single Power Steps under “TPC Repeat Pattern” menu to measure power
control steps for single steps. (Fig. 3-40)

13. Press Apply Setting
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3GPP FDD: Test Cases According to TS 25.141: 6.4.2 Power Control Steps X
Power Class ‘Wide Area BS 'J

- Wanted Signal

State Off L ) On

RF Frequency 1.950 000 000 00|GHz - Power Level ‘ -110.3 dBm -
Slot Format DPCCH # 0. Overall Symbol Rate DPDCH ‘60 ksps S
Pow Ratio DPC/DPDCH 0.00/dB -I Propagation Delay ‘ 0.00| Chips -
TPC Start Pattern Max. Pow. Less N Steps - Power Up Steps ‘—1‘ Power Dn Steps —1
TPC Repeat Pattern Single Power Steps I‘

E@ Apply Settings

Fig. 3-40: SMW: The uplink power level is set based on the Power Class. Set the TPC Repeat
Pattern.

Measurement with the FSx

1. Select Evaluation Range in the code domain display and set the Channel (Ch.
Sf) to 120

1 X ’7 <| Domain
. Channel(Ch.SE) [ 120.128 f

Settings

Frame

e _— i~ =

Fig. 3-41: Set Channel to 120 to display result for code channel 120

2. Select overview at the bottom on right side of the window and select display
config

3. Project Power vs Slot from the list of configuration at the right side of the screen
to have an overview of the power on channel 120
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Result

Summary

“ Symbol
EvM

Measuring...
Fig. 3-42: Select Power vs Slot from display menu

4. The accuracy of each power step can be measured directly using the marker and
delta marker function in the time domain display. Select the hardkey MKR on the
front panel of the FSx and set Mkr Type to Delta.

Repeat the test for all steps within power control dynamic range declared by the
manufacturer.

Fig. 3-43 shows example of Power vs Slot according to TPC command (01010101...)
and step size 2 dB on Channel 120 using the FSW. Power per slot is reduced by 2 dB
(step size) according for the TPC command “0” and increased by 2 dB for the TPC
command “1” and so on.
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MultiView 22 Spectrum ¥* 3G FDD BTS 2
Ref Level -15 ’m  Freq 1.0 GHz Channel 120,12 Power ;
Att dB CPICH Slot SymbRate
2 Power vs Slot &1 Clrw
2.00 dB
2

-35.25 dBm
1

- S 14
1 Slot/ Slot 14

Fig. 3-43: FSW: Power control steps according to alternating TPC command (single steps).
Example: 2 dB power control steps. Power increases 2 dB for each command “1” and
decreases 2 dB for each command “0”

Aggregated power control step tolerance:
1. Follow steps 1 to 11 of Generation of Uplink Signal with SMx on page 30

2. Instep 12, select Aggregated Pow. Steps under “TPC Repeat Pattern” menu to
measure total change in the DL transmitter output power of the channel 120 in
response to 10 consecutive power control commands

Single Power Steps
Base Station

‘ General
L3

Slot Format DPccH# |All 1 (Maximum Power)

All 0 (Minimum Power)
Pow Ratio DPC/DPDCH

User Defined Pattern

TPC Start Pattern Data List

TPC Repeat Pattern Aggregated Pow. Stepsl

Fig. 3-44: Set Aggregated Pow. Steps as TPC repeat pattern
3. Press Apply Settings

4. The base station settings and the FSx settings shall remain the same.
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Fig. 3-45 shows example of aggregated the power control steps tolerance for 10
consecutive identical commands. The power decreases 10 dB after ten consecutive
TPC commands “0” of step size 1 dB.

MultiView =2 Spectrum 3G FDD BTS

Ref Level 17 Freq 2.0 GHz Channel 120.1: Power
Af | et CPICH Slot SymbRate
1 Code Domain Power &1 Clrw

M1 -12.68 dBm
120.128 SR 30.0 ksps|

Code O 64-Code / Code 511
2 Power vs Slot - o1

-12.80 dBm|
1

.l DE
4 5 7 .. 14
1 Slot/

Slot 14

Fig. 3-45: SMW: Channel 120 is selected via evaluation range in the “Code Domain Power” overview
(upper half). The power versus slot is represented in the lower half of the screen. The
displayed result shows the power change on channel 120 for ten consecutive commands.

Demo program

For this test, additional parameters must be defined. The output power per slot and
other measurements are reported.

Fower Control Steps
UL Power Level -110.00 dBm

FPower Up Steps 1 Power down Steps 1

TPC Repeat Pattern  [Single Pow. Steps : ~

Fig. 3-46: Special settings for Power control steps

The Uplink power level and power steps can be entered directly. Perform the test for
both single power steps and aggregated power steps (10 equal consecutive steps) by
changing the TPC Repeat Pattern. Please note the settings from the specification
listed in Table 3-8 and Table 3-9.
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*rErEEEr §.4.2 Power control sleps

General Seftings:
Wanted Signa Scrambiling Code 1111
Uplink Signha Scrambling Code: 00000

FSx Attenuation:0.00 dB
Carrier Power| Frequenc EVM

Test ltem Freqlml;_]?:[ (dBm)| ErEor{HzE;{%rms} Status
6.4.2 Power control steps
TM2,Channel 120.128, Slot: 0 3500.00 -33.58 -56.66| 0.13|lgnored
TM2,Channel 120.128, Slot: 1 3500.00 -35.58 -57.39| 0.08|Ignored
TM2,Channel 120.128, Slot: 2 3500.00 -37.58 -58.17| 0.09|Ignored
TM2,Channel 120.128, Slot: 3 3500.00 -35.58 -53.07| 013|lgnored
TM2,Channel 120.128, Slot: 4 3500.00 -33.58 -57.20| 0.08|lgnored
TM2,Channel 120.128, Slot: 5 3500.00 -33.58 -58.13| 0.10|Ignored
TM2,Channel 120.128, Slot: 6 3500.00 -35.58 -58.19| 0.09|Ignored
TM2,Channel 120.128, Slot: 7 3500.00 -37.58 -56.85| 0.08|Ignored
TM2,Channel 120.128, Slot: 8 3500.00 -35.58 -57.25| 0.08|lgnored
TM2,Channel 120.128, Slot: 9 3500.00 -33.58 -h3.45| 0.06|lgnored
TM2,Channel 120.128, Slot: 10 3500.00 -35.58 -56.90 013|lgnored
TM2,Channel 120.128, Slot : 11 3500.00 -37.58 -57.57| 0.10|Ignored
TM2,Channel 120.128, Slot: 12 3500.00 -39.58 -56.85| 0.16|Ignored
TM2,Channel 120.128, Slot: 13 3500.00 -37.58 -58.16| 011 |lgnored
TM2,Channel 120.128, Slot: 14 3500.00 -35.58 -57.74| 0.08|lgnored

F3x: 0,"Mo error”
Tire: /82014 2:33:38 PM

Fig. 3-47: Example report for test case 6.4.2.

3.4.3 Power control dynamic range (Clause 6.4.3)
The power control dynamic range is the difference between the maximum and the
minimum code domain power of a code channel for a specified reference condition. [1]

This test verifies that the minimum power control dynamic range of the BS remains
with the minimum specified range.

Table 3-11 shows the allowed tolerances.

Requirements for Power control Dynamic Range

maximum code domain power > BS maximum output power - 4.1 dB

minimum code domain power < BS maximum output power - 26.9 dB
Table 3-11: limits for Power control dynamic range

Test Setup

Base Station RF

(DUT) TX ATT

Y

TE-esee +0 111 0 ¢ 0

FSx

Fig. 3-48: Test setup for power control dynamic range
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Procedure
The test consists of three steps:
1.

a) Setthe BS to max. allowed output power (Pmax) and use TM1 for channel
set up

b) Atthe FSx, measure the Channel Power under result summary section
following the procedure mentioned in section 3.1.1

a) Atthe BS, set the max. allowed output power and use TM2 for channel set up
and set the power of the channel 120 to Pmax-3 dB (max. allowed code
domain power)

b) Atthe FSx, select Evaluation Range in the code domain display of the
analyzer and set the code Channel (Ch. Sf) to 120

e = — : =) 7 Code
Evaluation Range s & l I [« pomain
_ —— Settings

128

Evaluation

‘l Range

Frame 0

Fig. 3-49: FSx: Set Channel to 120 to measure code domain power on channel 120

c) Measure the code domain power of DPCH on the channel 120 and compare
with the BS maximum output power (result from step 1) in the FSx

a) Atthe BS, set the power of the channel 120 to Pmax-28 dB (min. code
domain power)

b) Atthe FSx, Select Evaluation Range in the code domain displays of the
analyzer and set the code Channel (Ch. Sf) to 120

c) Measure the code domain power of DPCH on the channel 120 again and
compare with the BS maximum output power (result from step 1) in the FSx
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MultiView =2 Spectrum 3G FDD BTS

Ref Lewvel 0.0 3m 2 Channel 120.12 Power Rel t
Att , CPICH Slot SymbRate
1 Code Domain Power
M1 -18.01 dB)
120.128 SR 30.0 ksps

Code 0 64-Code/ Code 511

2 Result Summary
-al Results (Frame 0, CPICH SI

Fig. 3-50: FSx: Channel 120 is selected via evaluation range in the “Code Domain Power” overview
(upper half). Code domain power in code channel 120 is shown in the result summary section for
Channel 120

Demo program

No further special setting is needed for this test. The output power and other
measurements are reported. Simulation is available via path 1 of the SMx.

wwxanana £ 4 3 Power control dynamic range =essesss

General Seftings:
Scrambling Code:0000
FSx Attenuation:0.00 dB

Carrier "
Test ltem Frequency (MHz) PowertdBm}‘ Dlﬂerencetdﬂ}‘ ‘ Status

6.4.3 Power control dynamic range

BS Power 2000.00 -31.84 lgnored
Pmax-3 dB 2000.00 -34.84 -3.00 lgnored
Pmax-28 dB 2000.00 -56.85 -25.00 Ignored
Dynamic Range (dB) 2000.00 - 22.01 Ignored

FSx: 0,"No error”
Time: 9/22/2014 1:27:15 PM

Fig. 3-51: Example report for test case 6.4.3.

3.4.4 Total power dynamic range (Clause 6.4.4)
The total power dynamic range is the difference between the maximum and the
minimum output power for a specified reference condition.

This test verifies that the total power dynamic range follows the allowed margins. It
ensures that the interference to neighboring cells can be reduced by reducing the total
output power during the transmission of a single code. [1]
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3.4.5

Requirement for Total power dynamic range: The down link (DL) total power dynamic
range shall be 17.7 dB or greater.

This test is performed along with “Error Vector Magnitude (EVM) (Clause 6.7.1)” (test
3.7.1)

Home base station output power for adjacent channel protection
(Clause 6.4.6)

The Home BS shall be capable of adjusting the transmitter output power to minimize
the interference level on the adjacent channels licensed to other operators in the same
geographical area while optimize the Home BS coverage. These requirements are only
applicable to Home BS. The requirements in this clause are applicable for AWGN radio
propagation conditions. The requirements of this clause do not apply, in case the
Home BS’s operating channel and both adjacent channels are licensed to the same
operator.

The test purpose is to verify the capability of the Home BS to adjust the transmitter
output power according to the input conditions, as specified in Table 3-12, across the
frequency range and under normal and extreme conditions for all transmitters in the
BS. [1]

Wanted

Interferer

Power (dBm)

AWGN Cé-channel
Interference

Fc Finterferer
I:(-:-dge_low l:z-:.dge_high

Fig. 3-52: Home BS with adjacent W-CDMA signal and co-channel interference

Requirements based on input conditions

1MAG67_6e

Test
Case

Pcpich Prota Pawen Carrier/Noise Pout(dBm) Pout(dBm) Limits
(dBm) (dBm) (dBm) (dB) (without transmit (with transmit
diversity or MIMO)  diversity or MIMO)
-80 -70 -50 <20 <17 <+2.7dB
(Normal
-90 -80 -60 20 <10 <7 Condition)
) <+3.2dB
-100 -90 -70 <8 <5 (Extreme
-100 -90 -50 -40 <10 <7 Condition)

Table 3-12: Home BS output power for adjacent operator channel protection
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A W-CDMA signal is provided for the test on the adjacent channel. In addition, an
AWGN signal is simulated in the channel of the wanted signal. The output power of the
Home BS is measured at different levels of the W-CDMA and the AWGN signals. Pout
shall not exceed the values in mentioned in Table 3-12 for the four different input
parameter sets.

Test Setup

The following setup is used for this test. The SMx generates both the adjacent
W-CDMA carrier and the co-channel AWGN and feeds the signal to the home BS via a
circulator. The FSx measures the output power (Tx) of the BS via a circulator.

BS

(DUT) TX/RX ATT

ATT

2-Ssa8 +0

Fig. 3-53: Test setup for a home BS with adjacent W-CDMA signal. The SMx generates both the
interfering W-CDMA signal and AWGN signal

RF channels to be tested: M
Overview of settings:

1 The DUT (base station) generates the wanted W-CDMA signal at frequency M
using TM1 channel setup and transmit at max. allowed output power

1 The SMx generates the W-CDMA signal using TM1 as an adjacent channel
interference at frequency M + 5 MHz

1 The SMx also generates AWGN on the same channel of the wanted W-CDMA
signal of the DUT over 3.84 MHz bandwidth

Procedure
Generating Downlink Signal using the SMx:
Generating the W-CDMA signal in the adjacent signal

1. Use the standard procedure (see 3.1.2) to generate the wanted W-CDMA
downlink signal

2. Switch on the baseband offset
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Baseband Offsets

Baseband Offsets...

Fig. 3-54: SMW: switch on the baseband offset

3. Setthe Frequency offset

Baseband Offsets

0.00

0.00 0.000

0.00 0.00 0.000

Fig. 3-55: SMW: set the frequency offset (example: 5 MHz frequency offset)
4. Inthe SMXx, the default level for the P-CPICH is -10 dB relative to the total level of

the SMx. Set the total level accordingly (example: Test case 1: Pcpich = - 80 dBm:
Ptotas = -80 dBm — (-10 dB) = -70 dBm)

3GPP FDD A: Basestation _ x

‘ Multi Channel Assistant... @ Reset All Channels\‘ @ Preset To HSDPA l-FSet’

Predefined Symbols |
10

Fig. 3-56: SMW: example: P-CPICH level (-10 dB)in W-CDMA for test case 1

Generating AWGN Signal
1. Click the AWGN block
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RFA
Fading A - JREA
|
(Jon L
IQAnalogA|  ~
w é @ /Q ouT1
—i (Jon [ -
BB InputA S
LOUEE: C]"p t 1IQ Digital A | BBMM 1
On 4= = —
' : (Jon A
m 1IQ Digital B  BEMM2
CODER 2 BB Input B M [ =
D o a [:] On B
P
P IQAnalog B|
> = ‘Q' 1/Q OUT 2
Baseband B Fading B AWGN B " = E] On |—© =
— (Jon (Jon ( Jon = I RFB
:"MSK [stdpel lawen (Jon | | (Jon @ﬂ
T B

Fig. 3-57: SMW: select AWGN block

2. Setthe System Bandwidth = 3.84 MHz
AWGN Settings A - X

State Off(OOn

Mode Additive Noise -

System Bandwidth 3.840 0[MHz <

Min Noise/System Bandwidth Ratio 1.0

Fig. 3-58: SMW: set AWGN bandwidth to 3.84 MHz

3. Goto the Noise Power/ Output Results tab and enter the appropriate
Carrier/noise Ratio from Table 3-12
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(OGeneral | Noise Power / Output Results
Set Noise Power Via CIN = I
Reference Mode Carrier -
Bit Rate 100.000 000|kbps -

|| Carrier/Noise Ratio -20.00/dB z
Eb/NO -4.16 dB -
Carrier Power -80.00/dB
Noise Power (System Bandwidth) -60.00/dB ¥

Fig. 3-59: SMW: set the noise power relative to the carrier power via Carrier/Noise Ratio.
Example: The carrier power for test case 2 is -80 dB, the noise power is -60 dB. So C/N =-80 dB
-(-60dB)=-20dB

Measurement with the FSx

Measure the Pout of the home BS for all test cases (Table 3-12) and both offsets
following the basic instructions provided in the section 3.1.1.

2 Result Summary i " o1 Clrw

Fig. 3-60: Output Power in the result summary

Demo Program

For this test, additional parameters must be defined. Set the offset and the interferer
levels. The output power and other measurements are reported. Simulation is not
supported.

1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 44



Transmitter Tests (Chapter 6)

1MAG67_6e

3.5

3.5.1

Test Specific Parameters
Interferer Test Model | TM1_64 |

Interferer Scr. Code 123F (hex)

Home BS Protection

Interference Offset

Adj. W-CDMA

AWGHN Power

Fig. 3-61: Special settings for Home BS output power for the adjacent W-CDMA and the co-channel
AWGN

The level for adjacent W-CDMA and co-channel AWGN can be entered directly.
Please note the settings from the specifications listed in Table 3-12.

wrarrkrrt §.4.6 Home BS oulput power for adiacent channel profection ** s

General Seftings:

Adj. W-CDMA Power-70.00 dBm

Adj. W-CDMA Scrambling Code:2F134F
Adj. W-COMA Center Frequency. 2003
Adj. W-CDMA Test Model'TM1_64
AWGN Power-50.00 dBm

Wanted Signal Scrambiing Code 0000

FSx Attenuation:0.00 dB
SMx Attenuation0.00 dB
Carrier|
Test ltem Frequency Total ng'rrﬁ; Status
(MHz)
6.4.6 Home BS output power for adjacent channel protection
Output Power | 2000.00] -35.54 [1gnored
Additional Measurements
Frequency Error{Hz) 2000.00 -63.438 lgnored
Composite EVM(%) 2000.00 1057 lgnored

FSx: 0, "Wo error”
Time: 9/15/2014 1.51.36 PM

Fig. 3-62: Example report for test case 6.4.6

Output RF spectrum emissions (Clause 6.5)

Occupied bandwidth (Clause 6.5.1)

The occupied bandwidth is the width of a frequency band such that, below the lower
and above the upper frequency limits, the mean powers emitted are each equal to
0.5% of the total mean transmitted power, which results in a power bandwidth of 99%.

This test verifies that the emission of the BS does not create interference to other
users of the spectrum beyond certain margins due to occupying an excessive
bandwidth. [1]
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Test Requirement: The occupied bandwidth shall be less than 5 MHz based on a chip
rate of 3.84 Mcps.

Test Setup

Set the DUT (base station) to transmit at the declared maximum PRAT using TM1 for
channel set up.

Base Station % RF
(DUT)

Y

ATT

T e-ecas o 1110 e0

Fig. 3-63: Test setup for occupied bandwidth

Procedure

Measurement with the FSx

1. Follow step 1-3 of the basic instructions provided in the section 3.1.1

2. Press the hardkey Meas and select OBW

elect Measurement Ll -

il
Code Domain Analyzer Spectrum Emission Mask
Time Allgnment Error

i
Lo
OBW
= [
Power CDF
lml.
Channel Power ACLR RF Combl

Fig. 3-64: FSx: select OBW

3. Press the hardkey Span and set it to 10 MHz
4. Verify the %Power Bandwidth default setting of 99% (Fig. 3-65)
5. Setthe Channel Bandwidth =5 MHz
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Power BW {90}

1.00041000 GHz

Fig. 3-65: FSW: check % Power Bandwidth
6. Verify the Resolution Bandwidth (RBW) of 30 KHz
The Spectrum and calculated OBW are displayed

MultivView =% Spectrum ¥ 3G FDD BTS

Ref Level 0.0
Att 1t S SWT 1 ms(~15
1 Occupied Bandwidth

1001 pts 1.0 MHz/ " "5pan 10.0 MHz

2 Marker Table ——
Type " Ref X-Value Y-Value Function Function Result
M1 1.995 GHz -99.79 dBm
T1 m 4.175824176 MHz
T2

Fig. 3-66: FSW: result for Occupied Bandwidth

Demo program

No additional setting is required for this test. Measured occupied bandwidth is
reported. Simulation is supported via path 1 of the SMx.
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kAR @ o OCCU,DIiE'd handwidth e

General Settings:
Scrambling Code; 123F

FSx Attenuation 0.00 dB
Carrier|
Test ltem Frequency| MHz| Status
(MHz)
6.5.1 Occupied bandwidth
OBW | 2200.00] 4.18 Ignored

FSx 0,"No error”
Time: 9132014 2.04.09 PM

Fig. 3-67: Example report for test case 6.5.1

3.5.2 Out of band emission (Clause 6.5.2)

Out of band emissions is defined as the unwanted emissions immediately outside the
channel bandwidth due to the modulation process and non-linearity in the transmitter but
excluding spurious emissions. It is specified in terms of a spectrum emission mask and
adjacent channel leakage power ratio for the transmitter. [1]

3.5.2.1 Spectrum Emission Mask (Clause 6.5.2.1)
Spectrum Emission Mask measures the unwanted emissions close to the assigned
channel when the BS is in operation.
This test is mandatory only for certain regions.

This test verifies that that emission of the BS transmitter in operation, close to the
assigned channel bandwidth of the wanted signal is within the limit specified in
TS25.104. [1]

Spectrum emission mask shall follow the requirements specified in 3GPP specification
TS25.141 Table 6.18 to Table 6.21F according to the BS class and frequency band.

Minimum requirements are covered in tables 6.16 to 6.21A. Please note that additional
requirements may apply for certain bands and Home BS.

Test Setup

Set the DUT (base station) to transmit at the declared maximum PRAT using TM1 for
channel set up

Base Station x RF
(DUT)

Y

ATT

T ececas 0 1110 08

FSx

Fig. 3-68: Test setup for spectrum emission mask
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Procedure
Measurement with the FSx

1. Press the hardkey Meas and select Spectrum Emission Mask

Select Measuremen o -

e
Code Domain Analyzer Spectrum Emission Mask

]
Time Alignment Error OBW
=

Power

Channel Power ACLR

Fig. 3-69: FSW: select Spurious Emission from measurement section

2. Set Standard of the employed BS ( Normal or Home BS) on the right softkey
column.

3. Press Power Class and select the employed power class. Please refer to
TS25.141, clause 6.5.2.1.5 for further details on power class.

Spectrum Emission Mask
Standard
Sweep List Reference Range Power Classes sStandard Files [ Normal BS

Sweep
Used Power Classes: [l q List
Power Class in <=P< PMax

Referencel

q
Power Class 1 31.0 dBm Sweep List Range

Power
Power Class 2 31.0 dBm 39.0 dBm | classes
Power Class 3 39.0 dBm 43.0 dBm J List
Evaluatior
Power Class 4 43.0 dBm Sweep List

Standard

| Files
Remove

Fig. 3-70: Select the used power class of BS

4. Press Sweep list. All the settings are predefined according to the selected BS
Standard and Power class
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—

Power Classes Standard Files standard
[NormalBS_]

Rangco | - [N (S

Range 1

Range 2
Range Start -12.75 MHz -8 MHz -4 MHz -3.5015 MHz | -2.715 MHz EFEsaRligF8 2.015 MHz | 2.715 MHz | 3.515 MH

RBHCE 8

Range Stop -8 MHz -4 MHz 2.915 MHz 4 MHz

Fast SEM on

Reference
4
Filter Type Channel - Normal(3... == == — | Range
Power
10 MHz - 10 MHz === - — | classes
Sweep Time 10 ms - 30 ms === == —
| Evaluation
RF Att Mode Auto — Auto - - —
RF Attenuation 10 dB — 10 dB - - —
Transducer None None None None None None None None
Limit Check 1 Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute Absolute standard
4 "
Abs Limit Start 1| -23.5 dBm | -19.5 dBm | -32.5 dBm | -32.5 dBm | -20.5 dBm WEULRCETN -20.5 dBm | -20.5 dBm | -32,5 dBn) | Fites

Abs Limit Stop 1| -23.5dBm -19.5 dBm | -32.5 dBm | -20.5 dBm | -20.5 dBm 100 dBm -20.5 dBm -32.5 dBm | -32.5 dBn|
Relative Relative Relative Relative Relative Relative Relative Relative
-54.5 dBc | -50.5dBc | -63.5dBc | -63.5dBc | -51.5 dBC 100 dBc -51.5 dBc -51.5 dBc | -63.5 dB(

-54.5 dBc | -50.5dBc | -63.5dBc | -51.5 dBc | -51.5 dBc [EETINCIN -51.5 dBc | -63.5 dBc | -63.5 dBq q
4 [

Limit Check 2

Rel Limit Start 2
Display
Config

Rel Limit Stop 2

»

I

Fig. 3-71: Sweep list for Spectrum emission mask. Example: ranges start from -12.75 and stop
at 12.50 MHz for normal BS. RBW is also set accordingly.

The basic requirements tables 6.18 to 6.21 are automatically set by the FSx. A global
Limit Check is shown in the top line.

Fig. 3-72: FSW: Example for a Spurious Measurment in the FSx.
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Demo program

Special parameters must be defined for this test. The output power and other
measurements are reported. The global limit check is reported in line Over All.
Simulation is supported via path 1 of the SMx.

ACLR + SEM Settings

Home BS M Moise Cancellation
Power Class [ -
Channel Count (Tx) 1

Fig. 3-73: special setting for SEM

wexersers § 5.2 1 Spectrum Emission Magk =rsssss=es

General Seftings:
Secrambling Code:0000

F3x Attenuation:0.00 dB
BS Standard: Mormal BS. Power Class 1

SEM (Range) Start (MHz)| Stop (MHz)| RBWV (MHz)| {L‘Eﬂ Status
6.5.2.1 Spectrum Emission Mask
Range 0 -127580 -8.000 1.000| -76.57| Ignored
Range 1 -5.000 -4.000 1.000( -76.72| Ignored
Range 2 -4.000 -3.515 0.030] -9053| Ignored
Range 3 -3.515 -2715 0.030| -91.10| Ignored
Range 4 -2.715 -2.515 0.030( -8077| Ignored
Range 5 2515 2715 0.030] -9223| Ignored
Range 6 2715 3515 0.030( -9029| Ignored
Range 7 3515 4.000 0.030] -90.20| Ignored
Range 8 4.000 8.000 1.000| -76.71| Ignored
Range 9 8.000 12.750 1.000| -76.45| Ignored
Ower all - - - True| Ignored

FSx-0,"Mo error”
Time: 9242014 11:54:14 AM

Fig. 3-74: Example report for test case 6.5.2.1

3.5.2.2 Adjacent Channel Leakage power Ratio (ACLR) (Clause 6.5.2.2)
Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC filtered mean

power centered on the assigned channel frequency to the RRC filtered mean power
centered on an adjacent channel frequency. [1]
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Wanted W-CDMA Signal
I

Power (dBm)

ALT

Channel ADJ ADJ ALT

Channel Channel Channel

\j

|
I
I
I
Fc

BWochannel

Fig. 3-75: ACLR for Single Carrier; red marks are the measurement regions

The aim is to verify that the adjacent channel leakage power ratio requirement meets
the specified minimum requirement.

Requirements for ACLR

BS channel offset below the first or above the  ACLR limit
last carrier frequency used

5 MHz 244.2dB
10 MHz 249.2dB

Note* : Special rules apply for certain regions and for Home BS [1]
Table 3-13: Limits for ACLR

Test Setup

1. The DUT (base station) transmits at the declared maximum PRAT using TM1 for
channel set up

Base Station RF
(DUT) Tx > ATT

FSx

Fig. 3-76: Test setup for adjacent channel leakage power ratio

Procedure

Measurement with the FSx

Single Carrier

1. Start the measurement using hardkey MEAS and click Channel Power ACLR
2. Set Standard of the BS (Home or Normal) (Fig. 3-77)
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3. Under CP/ACLR Config tab, set the corresponding parameters under “General
Settings” and “Channel Settings” sections. The measurement for single carrier
scenarios automatically takes data such as bandwidth and spacing from the signal
description (Fig. 3-77, Fig. 3-78)

ACLR Setup TR DL B

General Settings Channel Settings

T
RIS ETEN NG ERGEIN Max Power Tx Channel : ACLR Mode

Noise Cancellation

=

Selected Trace

Fig. 3-77: ACLR: general settings

General Settings Channel Settings

Bandwidths Spacing Limits Weighting Filters Names

TX
1A 3.84 MHz Adj 3.84 MHz
VAN 3.84 MHz [ 3.84 MHz
PR 3.84 MHz i\l 3.84 MHz
AN 3.84 MHz Tl 3.84 MHz
BN 5.84 MHz LTESE 3.84 MHz
4N 3.84 MHz (30| 3.84 MHz

LA | 3.84 MHz AN 3.84 MHz

Fig. 3-78: ACLR: channel settings: bandwidth for Tx and adjacent channels
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Multiview =2 Spectrum 3G FDD BTS
Ref Level 0.

Att / 5 z
1 ACLR e 1RmM |
M1[1] -50.87 dBm
1.0000000 GHz

Altl

o L
CF 1.0 GHz 2.57 MHz/ Span 25.7 MHz

2 Result Summary W-COMABGPP Fwd
Chann Bandwidth Offset Power
Txi ( Hz -30.86 dBm
-30.86 dBm
Channel Bandwidth Offset Lower Upper
i 3 5.0 -46.81 dB -49.96 dB
( 7 -46.98 dB -50.23 dB

Fig. 3-79: ACLR for single carrier for 5 MHz and 10 MHz offsets

Multicarrier

The procedure used to measure signals with multiple carriers is the same in principle as
for SC. Only the number of carriers needs to be set. (Fig. 3-80)

The overall center frequency is calculated automatically.

1 Odd number of Tx channels: The middle Tx channel is centered to center
frequency

[ Even number of Tx channels: The two Tx channels in the middle are used to
calculate the frequency between those two channels. The frequency is aligned to
the center frequency.
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| ACLR Setup

General Settings Channel Settings

Bandwidths sSpacing Limits Weighting Filters Names

Adj
Alt 1

Alt 2

Alt3

Fig. 3-80: Set the number of carriers in channel settings

Demo Program

For this test, additional settings are required. The output power and other
measurements are reported. Simulation is supported via path 1 of the SMx.

ACLR Settings
Home BS & Moise Cancellation
Channel Count (Tx) 1

Fig. 3-81: Special setting for ACLR

Check Noise Cancellation to correct the result using the FSx's inherent noise. Check
Home BS to switch between Home BS and Normal BS. The Number of Transmitted
channel can be entered directly via Channel Count (Tx).

FakkrEEk f 5.2 .2 Adjacent Channel Leakage power ratio (ACLR)

General Seftings:

Center Frequency: 2200 MHz
Scrambling Code 123F
FSx Attenuation:0.00 dB
MNoise Cancellation: OM
Level

Power (Range) (dBm) Status
6.5.2.2 Adjacent Channel Leakage power ratio (ACLR)
Power Tx Channel -36.11(lgnored
Power Adjacent Channel lower -56.12 [lgnored
Power Adjacent Channel higher -57.03(lgnored
Power Alternate Channel lower -57.20(lgnored
Power Alternate Channel higher -57.13|lgnored
Overall | = = -| True|lgnored

Time: 8/153/2014 2:05:23 PM

Fig. 3-82: Example report for test case 3.5.2.2
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3.5.3 Spurious emissions (Clause 6.5.3)

Spurious emissions are emissions which are caused by unwanted transmitter effects
such as harmonics emission, parasitic emission, intermodulation products and
frequency conversion products, but exclude out of band emissions.

The requirements (except 6.5.3.7.6 and 6.5.3.7.9 and specifically stated exceptions in
Table 6.38 in TS25.141) apply at frequencies within the range from 9 KHz to 12.75 GHz,
which are more than 12.5 MHz under the first carrier frequency used or more than 12.5
MHz above the last carrier frequency used.[1]

This test verifies that the spurious emission from the BS transmitter antenna connector
is within the allowed margin.

Table 3-14, Table 3-15 and Table 3-16 show the requirements for spurious emission.

Spurious Emission (Category A)

Band Maximum level Measurement Bandwidth
9 kHz <> 150 kHz 1 kHz
150 kHz <> 30 MHz 13 dBm 10 kHz
30 MHz <> 1 GHz 100 kHz
1 GHz to 12,75 GHz 1 MHz

Table 3-14: BS Mandatory spurious emissions limits, Category A

Spurious Emission (operating band I, II, lll, IV, VII, X, XXV (Category B))
Band Maximum Level Measurement Bandwidth
9 kHz <> 150 kHz -36 dBm 1kHz
150 kHz <> 30 MHz 10 kHz
30 MHz <> 1 GHz 100 kHz
1 GHz < Fiow - 10 MHz -30 dBm
Fiow - 10 MHZ <> Fpigh + 10 MHz -15dBm 1 MHz
Fhigh + 10 MHz <> 12.75 GHz -30 dBm

Key:
Fow: The lowest downlink frequency of the operating band

Frigh: The highest downlink frequency of the operating band
Table 3-15: BS Mandatory spurious emissions limits, operating band I, II, lll, IV, VII, X, XXV
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Spurious Emission (operating band V, VIII, XIl, XIlI, XIV, XX (Category B))

Band Maximum Level Measurement Bandwidth
9 kHz < 150 kHz 1 kHz
150 kHz <> 30 MHz -36 dBm 10 kHz
30 MHz < Flow - 10 MHz
Flow - 10 MHz < Fhigh + 10 MHz -16 dBm 100 kHz
Fhigh + 10 MHz <> 1 GHz -36 dBm
1GHz & 12.75GHz -30 dBm 1 MHz

Key:
Fiow: The lowest downlink frequency of the operating band.

Frigh: The highest downlink frequency of the operating band.
Table 3-16: BS Mandatory spurious emissions limits, operating band V, VIII, XII, X, XIV, XX

The following parameters additionally apply for the protection of the base station receiver
for band | to XXV:

Protection for the BS Receiver

BS Frequency Range Maximum level Measurement bandwidth
Wide Area BS -96dBm
Medium Range BS Fiow—Fhigh -86dBm 100 kHz
Local Area BS/ -82 dBm
Home BS

Table 3-17: Requirements for the protection of the receiver for band | to XXV

Note: Additional limits apply for regional coexistence scenarios. These are
dependent on the operating band in accordance with Tables 6.38 through 6.47 in
TS25.141

Test Setup

The DUT (base station) transmits at the declared maximum PRAT using TM1 for
channel set up.

Base Station RF
(DUT)

» ATT

FSx

Fig. 3-83: Test setup for spurious emission

Procedure

Measurement with the FSx

1. Inspectrum mode, select MEAS and then Spurious Emissions
2. Select frequency via harkey FREQ

3. Check Sweep list and adapt necessary settings. The predefined level values
apply for Category A. Exclude frequencies between 12.5 MHz below the first
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carrier frequency and 12.5 MHz above the last carrier frequency. Example: for
operating band | (1920-1980 MHz), frequency range “1907.5 MHz to 1992.5” MHz

is excluded.

4. Press Adjust X-Axis

Spurious Emissions

Range 1 Range 2 Range 3 Range 4
Range Start 9 kHz 150 kHz 30 MHz 1 GHz 1.9925 GHz
Range Stop 150 kHz 30 MHz 1 GHz 1.9075 GHz | 12.75 GHz
Filter Type Mormal{3... | Normal{3... Normal(3... | Normal{3... | Normal{3...
RB WY 1 kHz 10 kHz 100 kHz 1 MHz 3 MHz
VBW 3 kHz 30 kHz 300 kHz 3 MHz 3 MHz
Sweep Time Mode Auto Auto Auto Auto Auto
Sweep Time 14.1 ms 29.9 ms 32.1 ms 32.1 ms 64.6 ms
Detector RMS RMS RMS RMS RMS
Ref Level 0 dBm 0 dBm 0 dBm 0 dBm 0 dBm
RF Att Mode Auto Auto Auto Auto Auto
RF Attenuation 10dB 10 dB 10 dB 10 dB 10 dB
Sweep Points 701 4001 32001 32001 101
Stop After Sweep Off Off Off Off Off
Transducer None None None None None
Limit Check Absolute Absolute Absolute Absolute Absolute
Abs Limit 8tart -13 dBm -13 dBm -13 dBm -13 dBm -13 dBm
I Abs Limit Stop -13 dBm -13 dBm -13 dBm -13 dBm -13 dBm

Fig. 3-84: Spurious emissions: Example for the predefined sweep list according to category A
(Table 3-14). 1907.5 to 1992.5 MHz is excluded (example for Operating band ).

Fig. 3-85 shows the Spurious Emissions measurement. The top line shows a global

limit check.
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Fig. 3-85: Spurious emission from 9 kHz up to 12.75 GHz. Limit check is displayed at the top line. The
results for individual ranges are displayed in the result summary section (at the bottom)

Demo Program

No further special setting is needed for this test. The output power and other
measurements are reported. Simulation is supported via path 1 of the SMx.

FEEEIARAE § F 9 S,DUI"IEOUS SIissinns Tk

General Settings:
Scrambling Code:123F

FSx Attenuation:0.00 dB

Test Item Start (MHz) 5“"‘;_,"?4"‘;‘; RBW (MHz)| dBm| Status
6.5.3 Spurious emissions
Power 0 0.009 0.15 0.001{-93.17 | lgnored
Power 1 0.150 30.00 0.010(-91.23 | lgnored
Power 2 30.000 1000.00 0.100|-83.99|lgnored
Power 3 1000.000 8000.00 1.000|-35.73 | lgnored
Over all - - True |lgnored

FSx: 0,"Mo error”
Time: 9/15/2014 2:05:54 PM

Fig. 3-86: Example report for test case 3.5.3
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3.6 Transmit intermodulation (Clause 6.6)

The transmit intermodulation performance is a measure of the capability of the
transmitter to inhibit the generation of signals in its nonlinear elements caused by
presence of the wanted signal and an interfering signal reaching the transmitter via the
antenna.

The transmit intermodulation level is the power of the intermodulation products when a
WCDMA modulated interference signal is injected into an antenna connector at a mean
power level of 30 dB lower than that of the mean power of the wanted signal.[1]

Interferer
|
5 3 =
= | ™
S I
q) I
= T
o i
o i
!
|
1
| >
| f
Fc I:C_intermod
I:edgeilow I:edgeihigh

Fig. 3-87: Transmit Intermodulation

The interfering signal frequency offset from the subject signal carrier frequency shall be
according to Table 3-18. The requirements are applicable only for single carrier.

Transmit intermodulation

Parameter Value

Interfering signal frequency offset from the ' +5 MHz
subject signal carrier frequency
+10 MHz

+15 MHz

Table 3-18: Interfering signal frequency offset

The test purpose is to verify the ability of the BS transmitter to restrict the generation of
intermodulation products in its nonlinear elements caused by presence of the wanted
signal and an interfering signal.

Transmit intermodulation level shall not exceed the out of band emission or the spurious
emission requirements of sub-clauses 3.5.2 and 3.5.3 in the relevant frequency range in
the presence of the interferer.

Rohde & Schwarz W-CDMA BS Tx tests 60



Transmitter Tests (Chapter 6)

1MAG67_6e

Test Setup
(DBUST) TX/RX ATT
ATT

TE-scas 0 1110 ¢ b

Fig. 3-88: Test setup for Transmit intermodulation

Overview of setting:

The DUT (base station) generates the wanted W-CDMA signal and transmit at
max. allowed output power using TM1

The SMx generates the W-CDMA signal as adjacent channel using TM1 and
frequency offsets according to Table 3-18

Procedure
Generating Downlink Signal with the SMx

1.

Select W-CDMA (3GPP FDD) in the Baseband block A

(DMA Standards

CDMA2000...

TD-SCDMA...

1xEV-DO...

WLAN Standards
|IEEE 802.11...

Fig. 3-89: SMW: select 3GPP FDD to generate W-CDMA signal

Select the trigger Mode under “Trigger In” section. Select the trigger Source as
well in case of external trigger.
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3GPPFDDA —_ X
© General Lﬁ,?g";h;" Marker ] g};ﬁ; Q Basestaﬁonsl

|Mode Armed Retrigger |‘

Stopped E

Source External Global Trigger 1 S

Fig. 3-90: Select Trigger Mode and Trigger Source

R&S signal generators offer “Test Case Wizard” for quick and easy generation of
signal according to standard. It opens a configuration menu with a selection of
predefined settings according to test cases in TS 25.141. The default settings are set
according to the standard. It is also possible to generate user defined signal by
changing the “General Setting”.

3.

Go to the Test Case Wizard tab

3GPP FDD A X

lr;ugger I“I Marker ng;; IO Basestaﬁonsl

. Set To | [ | [ Il Generate |
{Off d\on ‘@ Dofault ‘@ Recall ‘ Save Waveform}
@ Test Case Wizard...

3GPP Version Release 11

Chip Rate 3.84 Mcps

Fig. 3-91: SMW: Test Case Wizard for W-CDMA

Select Test case 6.6 Transmit Intermodulation

3GPP FDD: Test Cases According to TS 25.141: 6.6 Transmit Intermodulation X

Test Case 6.6 Transmit Intermodulation -

General Settings —————

Edit Mode

According to Standard ‘

Trigger Configuration

Auto (Ext. Trigger 1) ‘

Marker Configuration Auto

‘:m

60

Baseband A Signal Routing |To Path and RF PortA -

wer / dBm
s

&
=}

Fig. 3-92: Select Test Case 6.6
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10.

Select According to Standard in the Edit Mode under General Settings menu
to generate a signal according to 3GPP standard.

Select Unchanged in the “Trigger Configuration” section

Enter the uplink Scrambling Code for the generator

Set the RF frequency and Power Level under the “Wanted Signal” section.
(Fig. 3-93)

In the Interferer Configuration section, select Interference Model and Frequency
Offset. (Fig. 3-93)

Interferer Level/Wanted Signal Level is be set as -30.00 dB according to
standard

Basestation Configuration

Scrambling Code (hex) 0000
SEEAM LA On i 1.958 1.959 1.96 1.961 1.962
Frequency / GHz
RF Frequency 1.950 000 000 00|GHz -
Power Level -30.00/dBm - A
Interferer Configuration
State Interference Model Test Model 1, 64 DPCHs
Frequency Offset +10MHz - |Interferer Level / Wanted Signal Level -30.00/dB

6 Apply Settings

Fig. 3-93: Select the test model and the frequency offset of the interfering signal

11. Press Apply Settings

Measurement with the FSx

The measurements shall be limited to the frequency ranges of all third order and fifth
order intermodulation products, excluding the channel bandwidths of the wanted and
interferer signal.

The measurement regions are calculated according to the table:
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Measurement regions calculation

Order of intermodulation Center frequency Intermodulation width

products

F1 + 2F2
rd

3 order SF1 + E2 15 MHz
2F1 + 3F2
3F1 + 2F2

5% order 25 MHz
4F1 £ F2
F1 + 4F2

Note: F1: Wanted Signal, F2: Interferer
Table 3-19: Measurement regions for the intermodulation product

Ranges, which are calculated with subtraction and which have small distance to the
wanted signal, may overlap with the wanted signal or the interferer (see example in
Fig. 3-94). The ranges shall be adjusted accordingly. In principle, the following
intermodulation products (ranges) can be affected:

1 2F1-F2
1 F1-2F2
1 3F1-2F2
1 2F1 - 3F2

The settings are explained in this example:

1 Wanted signal, F1 = 2 GHz with BW =5 MHz

1 Interferer offset = 5 MHz

1 Interfering Signal, F2 = 2 GHz+5 MHz = 2.005 GHz

1 The third order intermodulation product at 2F1-F2 = 1.995 GHz with
intermodulation BW 15 MHz

1 3 order intermodulation products with intermodulation BW = 15 MHz

= 2F1+F2=6.005 GHz
= 2F1-F2=1.995 GHz
«  2F2+F1=6010 GHz
«  2F2-F1=2010 GHz
The ranges for the 5% order can be calculated using the same method.
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Wanted Signal Interferar
5 MHz 5 MHz

Intermadulation Pradu et {law)
15 MHz

1
I
E I Intermedulation Product (high)
o | Hz
= I
g I
= i i
2 P Measurment Region s Magsurmdnt Raglon o
: | |
I I |
I I |
I |
1 P -
FI |
i Fn_rh:m‘lﬁ'ur
F':- imemod _high
FC_inIurrnud_bw

Fig. 3-94: Measurement regions for the intermodulation test. Regions that overlap with the wanted
signal or the interferer shall not be included

The regions to be measured can be calculated as follows:

BWhweas_region_low = Fc— BW/ 2 — ( Fc_intermod_low — BW intermod_width_low / 2)

BWheas_region_high = Fc_intermod_high + B Wintermod_width_high/ 2 — (Fc_intermod_high + BWinterferer / 2)
The same conditions apply for these measurements as for:

1 Spectrum emission mask

1 Adjacent Power leakage Power Ratio

1 Spurious Emissions

The measurement regions can be limited to the regions containing intermodulation
products.

Spectrum emission mask

The procedure for the spurious emission test is the same as described for Spurious
emission mask in section 3.5.2.1

ACLR

The procedure for the ACLR measurement is the same as described for ACLR in
section 3.5.2.2, except that the measurement regions shall be adopted:

1. Start the ACLR test

2. Set the intermodulation bandwidth as the bandwidth for the ADJ channel
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T — ﬁ h Time

Adjust
Settings

General Settings Channel Settings

dard Chann nt ‘
) a = @ 3
- > - )

Bandwidths Spacing Limits Weighting Filters Names

CP / ACLR

" Config

c Display
- " Config

3 - |
A 5,54 MHz adi ([15.0 MRz
-

=

3 3 L
VAN 3.84 MHz Alt 1 15.0 MHz Overview
L L

)

Fig. 3-95: Transmit intermodulation: set the bandwidths

Set the offset of the intermodulation product under “Spacing” menu

ACLR Setup  olz..)

General Settings Channel Settings

r ]
Normal BS

Bandwidths Spacing Limits Weighting Filters Names

MultiView 38

Ref Level O d 7

Att 8 [ ) z  Mode Auto FFT
1 ACLR

. s 0 10 ] S N —
CF 2.0 GHz 1001 pts Span 126.0 MHz

2 Result Summary W-CDMABGPP Fwd
Channel Bandwidth Offset Power
X 3.8 H -36.16 dBm

T - -36.16 dBm
Channel Bandwidth Offset Lower Upper
2 ViHz 45, MHz -39.02 dBc -38.42 dBc

Fig. 3-97: Transmit intermodulation: measure the intermodulation product
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Spurious Emissions

The procedure for the spurious emission test is the same as described for Spurious
emissions in section 3.5.3.

Demo Program

This test requires additional settings. The level of the interfering signal is calculated
from the Wanted Signal Power and Interferer/Wanted Level which can be entered
directly. The test is a combination of ACLR, SEM and Spurious Emission. The
measured regions are reported.

Test Specific Parameters
Interferer Test Model | TM1_16 -

Interferer Scr. Code 0000 (hex)

Intermodulation Settings

Intermodulation offset  [+15 "‘ s
Wanted Signal Power -30.00 dBm
InterfererWanted Level _3p 00 dBm

Fig. 3-98: Special settings for transmitter intermodulation.
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FEE 6 6 Transmit Intermodulation *oeeesss

General Settings:

Wanted Signal Power -20 00 dBrm
Interfeing Signal Power -30.00-20.00 dBm
Wanted Signal Scrambling Code 0000
Adjacent Signal Scrambling Code:0000

FSx Aftenuation.0.00 dB
Shix Attenuation:0.00 dB
Test ltem Start (MHz)| Stop (MHz)| RBW (MHz) ‘Iag:?; Status
6.6 Tx Intermodulation Spurious Emissions
Power 0 0.0 0.2 0.001]-99.323 | lgnored
Power 1 0.2 300 0.010|-90.64|lgnored
Power 2 300 1000.0 0.100|-83.34|lgnored
Power 3 1000.0 4000.0 1.000|-50.36 | lgnored
Over all - - -| True|lgnored
FSx- 0. "No ermror”
SEM (Range) Start (MHz)| Stop (MHz)| RBW (MHz) ‘:ig‘:ﬁ; Status
6.6 Tx Intermodulation Spectrum Emission Mask
Power 0 -12750 -8.000 1.000(-83.06 |lgnored
Power 1 -8.000 -4.000 1.000(-55.95 | Ignored
Power 2 -4.000 -3.515 0.030|-68.41|lgnored
Power 3 -3.515 -2.715 0.030|-70.56 | lgnored
Power 4 -2.715 -2.515 0.030|-91.66|lgnored
Power 5 2515 2715 0.030|-97 29| lgnored
Power 6 2715 3515 0.030|-99.87 | lgnored
Power 7 3515 4 000 0.030|-97 47 | lgnored
Power 8 4.000 8.000 1.000(-83.08 |Ignored
Power 9 8.000 12750 1.000(-82.78 | lgnored
Over all - - -| True|lgnored
FSx: 0."Mo error”
Meas Freq Channel Level
Power (Range) (MHz)| BW (MH2) (dBm) Status
6.7 TX Intermodulation ACLR @ 21 - 12
Power Tx Channel -83.05(lgnored
Power Meas Range higher | 20075 10.00 4.15|lgnored
FSx 0. "Mo error”
Meas Freq Channel Level
Power (Range) (MHz)| BW (MHz) (dBm) Status
6.7 TX Intermodulation ACLR @ 212 - 11
Power Tx Channel -83.17 (lgnored
Power Meas Range lower | 1987.5| 10.00 11.16 | Ignored
FSx 0. "Mo error”
Meas Freq Channel Level
Power (Range) (MHz)| BW (MHz) (dBm) Status
6.7 TX Intermodulation ACLR @ 3f1 - 212
Power Tx Channel -82.96 (lgnored
Power Meas Range higher |  20125| 20.00 7.02|Ignored
FSx 0. "Mo error”
Meas Freq Channel Level
Power (Range) (MHz)| BW (MHz) (dBm) Status
6.7 TX Intermodulation ACLR @ 312 - 211
Power Tx Channel -83.16(lgnored
Power Meas Range lower | 1982.5| 20.00 17.37 | lgnored

FSx: 0, "MWo error”
Time: /152014 3:.058.15 PM

Fig. 3-99: Example report for test case 6.6. The measurement is taken on the intermodulation
products.
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3.7 Transmit modulation (Clause 6.7)

3.7.1 Error Vector Magnitude (EVM) (Clause 6.7.1)

The Error Vector Magnitude (EVM) is a measure of the difference between the reference
waveform and the measured waveform. The EVM result is defined as the square root of
the ratio of the mean error vector power to the mean reference power expressed as a
%. [1]

Frequency error (Clause 6.3) and Total power dynamic range (Clause 6.4.4) is also be
performed together with EVM test.

This test ensures that the EVM, Frequency error and Total dynamic mean power are
within the limit specified by the minimum requirement.

Table 3-20 shows the requirements for Frequency error test.

Requirements for EVM

Modulation EVM limit
QPSK <17.5%
16 QAM <12.5%

Table 3-20: Limits for EVM

Table 3-21 shows the requirements for Frequency error test.

Requirements for Frequency error test

BS class Minimum frequency error Maximum frequency error
Wide Area BS -0.05 ppm - 12 Hz +0.05 ppm + 12 Hz
Medium Range BS

Local Area BS -0.1 ppm - 12 Hz +0.1 ppm + 12 Hz

Home BS -0.25 ppm - 12 Hz +0.25 ppm + 12 Hz

Table 3-21: Limits for Frequency error

Requirement for Total power dynamic range: The down link (DL) total power dynamic
range shall be 17.7 dB or greater.

Test Setup

The DUT (base station) transmits at the declared maximum PRAT.

i RF
Base Station > ATT
(DUT)
T ecas o 1110 e b
FSx
Fig. 3-100: Test setup for EVM
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Procedure
This Test consists of two steps:
1. Setthe base station to Pmax using TM1.

At the FSx, the signal is demodulated for the test. The test results are displayed in
a scalar overview under Result Summary. The procedure follows the basic
instructions provided in section 3.1.1. Change the slot number using evaluation
range and check result in all 15 slots.

i | FEHH)
Eua uation Range Settings
AN & . o N N BN _ J

Channel(Ch.SF) U 256

Slot

Frame

Fig. 3-101: Change slot number to display result for each slot.

The measured value of Error Vector Magnitude (EVM), Frequency Error and
Mean power is shown at the bottom layer of in the Result Summary section.

2 Result Summary : " o1 Clrw
Genel al Results (Frame 0, CPICH Slot 0)
-=30.4

Fig. 3-102: Error Vector Magnitude, Frequency Error and Mean power for slot 0 in the Result
Summary section

a) Setthe base station to Pmax — X (X=18) dB using TM4.
b) Repeat step 1 (measure the total power)

c) Calculate the BS total power dynamic from the difference between the
measurement results of this test and the previous test using the Pmax.

d) If the result does not fulfil the total power dynamic range requirement, set
base station to lower power (set X greater than 18) and repeat the test.

3. Additional: If the BS supports HS-PDSCH transmission using 16QAM, repeat step
2 using TM5
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Demo Program

This test requires special settings. The output power, EVM and frequency error
measurements are reported for each slot. Simulation is supported via path 1 of the
SMXx.

EVM settings
HS-PDSCH (16 QAM)

Fig. 3-103: Special setting for EVM

If the BS supports HS-PDSCH transmission using 16QAM, check HS-PDSCH (16
QAM).

weeaxenxs 6 3 Frequency Error/ 6.4.4 Total Power Dynamic Range /6.7, 1 EVM wrxrserrreas

General Settings:
Scrambling Code: 123F

FSx Attenuation:0.00 dB

Test item e e E{,qg;‘ wmm\ Status
6.3 Frequency Error/ 6.4.4 Total Power Dynamic Range / 6.7.1 EVM
TMA (Summary) 220000 -3570 -62.65 072| Ignored
TMA1, Slot 0 2200.00 -35.70 -62.65 0.18| Ignored
TMA1, Slot 1 2200.00 -35.70 -62.92 0.13] Ignored
TMA1, Slot 2 2200.00 -35.68 -62.81 0.14| Ignored
TMA1, Slot 3 2200.00 -35.71 -62.86 0.13] Ignored
TMA1, Slot 4 2200.00 -35.69 -62.48 0.13] Ignored
TM1, Slot 5 2200.00 -35.71 -62.23 0.18| Ignored
TMA1, Slot 6 2200.00 -35.71 -62.81 0.15] Ignored
TM1, Slot 7 2200.00 -35.70 -62.42 0.17| lgnored
TMA1, Slot & 2200.00 -35.69 -63.29 0.14| Ignored
TMA1, Slot 9 2200.00 -35.70 -62.64 0.17| Ignored
TMA, Slot 10 2200.00 -35.70 -62.72 0.16| Ignored
TMA1, Slot 11 2200.00 -35.73 -62.42 0.17| Ignored
TMA1, Slot 12 2200.00 -35.70 -63.55 0.18| Ignored
TMA1, Slot 13 2200.00 -35.69 -62.44 0.15] lgnored
TMA1, Slot 14 2200.00 -35.70 -63.35 0.14| Ignored
TM4 {Summary) 2200.00 -53.65 -62.90 551| lgnored
T4, Slot 0 2200.00 -53.67 -62.59 0.30| Ignored
T4, Slot 1 2200.00 -53.66 -61.03 0.53| Ignored
T4, Slot 2 2200.00 -53.66 -62.24 0.47| Ignored
T4, Slot 3 2200.00 -53.65 -63.02 0.41| Ilgnored
T4, Slot 4 2200.00 -53.66 -62.07 0.43] lgnored
TM4, Slot 5 2200.00 -53.68 -62.35 0.44| Ignored
TM4, Slot & 2200.00 -53.68 -62.29 0.58| Ignored
T4, Slot 7 2200.00 -53.64 -63.11 0.47| Ignored
T4, Slot & 2200.00 -53.71 -63.32 0.49| Ignored
T4, Slot 9 2200.00 -53.68 -63.41 0.49| Ignored
T4, Slot 10 2200.00 -53.65 -63.65 0.40| Ignored
T4, Slot 11 2200.00 -53.67 -61.43 0.44| Ignored
T4, Slot 12 2200.00 -53.62 -62.35 0.49| Ignored
T4, Slot 13 2200.00 -53.62 -62.68 0.46| Ignored
T4, Slot 14 2200.00 -53.65 -62.90 0.47| lgnored
Dynamic Range (dB) 220000 17.96 — —| lgnored

FSx: 0,"No error”

Time: 9/15/2014 2:07:08 PM

3.7.2
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Fig. 3-104: Example report for test case 3.3

Peak Code Domain Error (PCDE) (Clause 6.7.2)

The Peak Code Domain Error (PCDE) is computed by projecting the error vector (as
defined in clause 3.7.1) onto the code domain at a specific spreading factor. The Code
Domain Error for every code in the domain is defined as the ratio of the mean power of
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the projection onto that code, to the mean power of the composite reference waveform.
The Peak Code Domain Error is defined as the maximum value for the Code Domain
Error for all codes. The measurement interval is one timeslot as defined by the C-PICH
(when present); otherwise the measurement interval is one timeslot starting with the
beginning of the SCH. [1]

The aim of this test is to detect inter-code cross-talk and limit them by keeping the code
domain error within margin.

The peak code domain error for every measured slot shall not exceed -32 dB at
spreading factor 256.

Test Setup

The DUT (base station) transmits at the declared maximum PRAT using TM3 for
channel set up

Base Station x RF
(DUT)

Y

ATT

FSx

Fig. 3-105: Test setup for Peak Code Domain Error
Procedure
Measurement using the FSx

1. Select Overview at the bottom on right side of the window and select Display
Config

2. Project Peak Code Domain Error from the list of configurations at the right side of
the screen to have an overview of code domain error on all 15 slots of the frame
defined by the test model.

3G FDD BTS

nnel 0.256 Power R

H Slot 0 Capture
'l |I III||II I Ill | I II | I I i —

drag onto SmartGrid to add or replace an evaluation window S-ees
— Summary

. ' Channel
1 Table
[

Power vs
Slot

Fig. 3-106: Project Peak Code Domain Error from the list of configurations
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3. Make sure that spreading factor 256 is selected using Evaluation Range. Change
the Slot number and check result in all 15 slots (0 to 14).

Ill LR D «| Domain
Evaluation Range [ --I--!
j i B miE Ik - mll
P =
Channel{Ch.SF) |[iRe&])
b )

I
Slot
|

I Frame

Fig. 3-107: Change slot number to display result for each slot in the result summary section

4. Press hardkey PEAK SEARCH to find the slot with peak error

MultivView =2 Spectrum * 3G FDD BTS * 3G FDD BTS 2 Marker 1

Ref Level 0. g z Channel 5 Power
Att ] CPICH Slot SymbRate
5 Peak Code Domain Error

M1
e s Te st e L o Te rw w el e rw]
Slot 0 3S8lot/ Slot 14
2 Result Summary
General Results (Frame 0, CPICH Slot 0)
Total Power e

Channel Results (Ch 0.256)

Fig. 3-108: Result for Peak Code Domain Error on each slot is displayed in the “Peak Code
Domain Error “overview (upper half). Measurement value is shown in result summary (bottom)

Demo Program

No further special setting is needed for this test. The measured Peak Code Doman
Error (PCDE) for all 15 slots is reported. Simulation is supported via path 1 of the SMx.

1MA67_6e Rohde & Schwarz W-CDMA BS Tx tests 73



Transmitter Tests (Chapter 6)

6.7.2 Peak code domain error

General Seftings:
Scrambling Code:123F

FSx Aftenuation:0.00 dB

Test item — Cff';':l‘;; Total m; PKCDE (dB) Status
Slot 0 2200.00 3561 53.85 lgnored
slot 1 2200.00 -35.61 -63.26 lgnored
Slot 2 2200.00 35,63 §2.87 Ignored
slot 3 2200.00 -35.62 -54.21 lgnored
Slot 4 2200.00 3561 52.48 Ignored
Slot 5 2200.00 3561 62.08 Ignored
Slot 6 2200.00 -35.63 -53.84 lgnored
Slot 7 2200.00 3562 54.27 Ignored
Slot 8 2200.00 -35.62 -53.96 lgnored
Slot 2200.00 3561 5345 Ignored
Slot 10 2200.00 -35.59 ~52.66 Ignored
Slot 11 2200.00 -35.66 -63.07 lgnored
Slot 12 2200.00 35,62 54.05 Ignored
slot 13 2200.00 -35.61 -63.22 lgnored
Slot 14 2200.00 _35.60 5267 Ignored
FSx: 0,"No emror”

Time: /132014 2:08:21 PM

3.7.3
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Fig. 3-109: Example report for test case 3.7.2

Time alignment error (Clause 6.7.3)

Frames of the WCDMA signals experience certain timing differences relation to each
other at the BS transmitter antenna port. For a specific set of signals/transmitter
configuration/transmission mode, Time Alignment Error (TAE) is defined as the largest
timing difference between any two signals.

This test is only applicable for Node B supporting TX diversity transmission, MIMO,
DC-HSDPA, DB-DC-HSDPA, or 4C-HSDPA, and their combinations. [1]

This test ensures that the frame timing alignment is within the specified limits.

Limits for Time alignment error

Tx Case Limit
Tx diversity and MIMO <0.35Tc
Multiple cells within one frequency band <0.6 Tc
Multiple cells in different frequency band <51Tc

Table 3-22: Requirements for Time alignment error

Test Setup

The following test setup is used for this test. The antennas to be measured are
connected via a hybrid coupler. The FSx is connected via an attenuator. To achieve
precise measurements, the RF cables used shall be equal in electrical length.
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(DUT)

Tx1

. Tx2
Base Station

Tx3

Tx4

Y

\ 4

Hybrid
Coupler

Fig. 3-110: Test setup for Time alignment error

ATT

Y

Ta-ecee 0 1110 ¢ 0

The DUT (base station) transmits at the declared maximum PRAT using TM1 for

channel set up

RF channels to be tested: M

Procedure

Measurement with the FSx

1. Launch the W-CDMA test application:

2. Press the hardkey Meas and select Time Alignment Error

Time Alignment Error :

0.0121 Chips

(Time delay of antenna 2 signal relative to antenna 1 signal)

Fig. 3-111: Showing result for Time alignment error

Demo Program

No further special setting is needed for this test. The measured Time Alignment Error
(TAE) is reported. Simulation is not supported.

wxaEaEEEE B T 9 Timpe An'fg'.’?menf Errop seesessiaies

General Seftings:

Scrambling Code:0000

FSx Attenuation:0.00 dB
Carrier|
Test Item Frequency Power TAE(Tc) Status
(MHz)
Avg RCDE 2000.00 -32.76 0.02 lgnored

FSx. 0,"No emror”

Time: 8152014 3:29.48 PM

Fig. 3-112: Example report for test case 6.7.3
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3.7.4 Relative Code Domain Error (RCDE) (Clause 6.7.4)

The Relative Code Domain Error (RCDE) is computed by projecting the error vector of
the code channels onto the code domain at a specific spreading factor. The Relative
Code Domain Error for every active code is defined as the ratio of the mean power of
the error projection onto that code, to the mean power of the active code in the
composite reference waveform. [1]

This test is only applicable for 64QAM modulated codes.
This test ensures that the Relative Code Domain Error is within the specified limit.
Test Requirement

The average Relative Code Domain Error for 64QAM modulated codes shall not
exceed -20 dB at the spreading factor 16.

Test Setup

The DUT (base station) transmits at the declared maximum PRAT using TM6 for
channel set up

Base Station % RF
(DUT)

Y

ATT

FSx

Fig. 3-113: Test setup for Relative code domain error

Procedure
Measurement with the FSx

The signal is demodulated for the test. The test results are displayed in a scalar
overview in the Result Summary section. The calculated error can be found under
Avg RCDE (64 QAM)
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MultiView == Spectrum 3G FDD BTS

Ref Level O m 2 z Channel 16.512 Power
Attt R CPICH Slot 0 SymbRate
1 Code Domain Error Power

“Code 0 B 64.Gode/ - Code 511

2 Result Summary —
General Results (Frame 0, CPICH Slot 0)

Freq Error

Fig. 3-114: “Code Domain Error Power” overview shows the error for all the Code channels (upper
half). Measurements for average relative code domain Error is shown in the result summary

Demo Program

No further special setting is needed for this test. The calculated average Relative Code
Domain Error (RCDE) is reported. Simulation is supported via path 1 of the SMx.

FawEEEE® 6. 7.4 Relative code domain efror *:

General Seftings:
Scrambling Code: 123F
FSx Attenuation:0.00 dB

Carrier| Avg RCDE
Test ltem Frequency {MHz) Power| (64QAM) (dB) Status
Avg RCDE 2200.00 -32.05 -46.08 Ignored

FSx: 0,"No error”
Time: 9/15/2014 2:10:38 PM

Fig. 3-115: Example report for test case 6.7.4
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4 Appendix

4.1 R&S RUN Program

The R&S RUN software application makes it possible to combine tests (modules)
provided by Rohde & Schwarz into test plans to allow rapid and easy remote control of
test instruments. This program is available free of charge from our website.

Requirements

Operating system:

1 Microsoft Windows XP / Vista / Windows 7 / Windows 8
1 NET framework V2.0 or higher
General PC requirements:

1 Pentium 1 GHz or faster

1 1Gbyte RAM

1 100 Mbyte space harddisk

1 XGA monitor (1024x768)
Remote control interface:

1 National Instruments VISA

1 GPIB card

Or

1 LAN connection After R&S RUN is launched, the following splash screen appears:
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File

View
[ File Browsers
Test Plans | Tests

Resources  Options  Testplan  Favorites  Help

TINew EF Open @ Save all | Abort All |
No Testplan Loaded I

[ Add = Remove E Favorite
LU Installed

1 Application Motes

1 CMW-KTD59 Developer Kit
L My Tests

K0

E-E-E-E

Session:  AKTER License Server. CMWPC, Serial #100965

Fig. 4-1: Overview R&S RUN

Tests and test plans

Tests are separate, closed modules for R&S RUN. A test plan can consist of one or
more tests.
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WCDMA_BS_Tx Test |

J Abort Ml Step | Idle | ﬁ Parameters i’gﬂesources - & Edit [l Save As =
Ererloe xB=2%

Steps I Description
WCDMA BS Tx Test
] veoma_ss_Tx_Test|

Testplan Details CFI Repott | Progress Log

Fig. 4-2: Overview of a test plan in R&S RUN. The test plan in the example contains only one test

(WCDMA BS Tx Test). After the test is completed, the bar along the bottom can be used to display
the measurement and SCPI reports.

The WCDMA BS tests can be found under Tests/ApplicationNotes.
Click RUN to start the current test plan.
SCPI connections

Under Resources|SCPI Connections, you can add all required instruments for
remote control.
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Eﬁ File Browsers

File  View | Resocurces | Options  Testplan

Bar Code Reader ...

Measurement Report ...

(%1 Add —_|Fh=|

SCPI Connections ...

B Installed

SCPI Report ..

Senal Port ...

G- | Applicat

Fig. 4-3: Setting the SCPI connections.

Use Configure... to open a wizard for entering the VISA parameters (Fig. 4-4). Use
the Test Connection button to test the connection to the instrument. When the

Demo Mode button is enabled, no instruments need to be connected because R&S
RUN run in demo mode and output a fictitious test report.

-
4%, SCPI Connections

Feporting
[] Demo Mode

Globals |
b Alias Resource Name Timeout -
|:| Shbc2 TCRIPD::10.85.0170:INSTR 10000
TCPIPD:10.85.0.117:INSTR

| Add. || Delete

10000

[ Test Connection ]

oK || cancel |

ke

Fig. 4-4: SCPI connections.

Resource Mame Composer

Aliaz

Remote Interface Assistant

Shx

WVISA: National Instruments; V5 4 0F0

Resource Name Interface Type: WA (Network) -
TCPIP0::10.85.0.117:INSTR Board No. 1]
< Assistant TCPIP
TimeoLt {ms) IP Address @) Host Name ()
10000 IP Address 0 8 0 17
OK || Cancsl

Fig. 4-5: Wizard for entering VISA parameters. Both the IP address and a host name can be entered

directly.
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4.2

Reports: Measurement and SCPI

After the test is completed, R&S RUN automatically generates both a Measurement
Report and a SCPI Report.

The measurement report shows the actual results and the selected settings.

The SCPI report returns a LOG file of all transmitted SCPI commands. These can then
be copied and easily used in separate applications.

Protocol

Test Case 1: Measurement

0:00:00.375.296: Initialzing testcase!

0:00:00.406.224: Opening new remote channel: FSx

0:00:00.415.433: Connection to FSx( TCPIP0::10.85.0.53::INSTR) established!
0:00:00.416.433: Session handle: 1

0:00:00.417.797: Resource Mame: TCPIPQ::10.85.0.53::INSTR

0:00:00.418.760: VISA Manufacturer: National Instruments

0:00:00.420.853: [-=TCPIPO::10.85.0.53::INSTR] *IDN?

0:00:00.506.689: [<-TCPIPO::10.85.0.53::IM5TR] RohdefSchwarz, FSW-13,1312.8000K13/101157,2.10
0:00:00.508.290: [->TCPIP0::10.85.0.53::INSTR] *RST;*CLS;*0PC?

0:00:00.645.087: [=<-TCPIPO::10.85.0.53::INSTR] 1

0:00:00.847.203: [->TCPIP0::10.85.0.53::INSTR] ROSC:SOUR INT

0:00:00.648.763: [->TCPIP0::10.85.0.53::INSTR] DISP: TRAC:Y:RLEV:OFFS 0.00
0:00:00.650.252: [-=TCPIPO::10.85.0.53::INSTR] DISP: TRAC:Y:RLEV 0.00dBm
0:00:00.653.030: [->TCPIPO::10.85.0.53::IM5TR] IMST:SEL BWCD

0:00:00.656.442: [->TCPIP0::10.85.0.53::INSTR] SENS:FREQ:CENT 2000MHz
0:00:00.657.892: [—>TCPIPD::10.85.0.53::INSTR] SENS:CDP:LCOD #HD
0:00:01.133.088: [->TCPIP0::10.85.0.53::INSTR] SENS:COP:PREF TOT
0:00:01.140.435: [->TCPIP0::10.85.0.53::INSTR] INIT:CONT QFF

0:00:01.144.236: [->TCPIP0::10.85.0.53::INSTR] INIT:IMM:*0PC

0:00:02.149.043: [->TCPIP0::10.85.0.53::INSTR] *ESR?

0:00:02.151.031: [«--TCPIPO::10.85.0.53::INSTR] 1

0:00:02.151.746: [->TCPIP0::10.85.0.53::INSTR] CALC:MARK:FUNC:WCDP:RES? PTOT
0:00:02.161.245: [=-TCPIPO::10.85.0.53::INSTR] -30.7061824799

0:00:02.162.119: [->TCPIP0::10.85.0.53::INSTR] CALC:MARK:FUNC:WCDP:RES? FERRor
0:00:02.164.324: [=-TCPIP0::10.85.0.53::INSTR] 577.945495605

0:00:02.165.064: [->TCPIP0::10.85.0.53::IMSTR] CALC:MARK:FUNCWCDP:RES? EVMPeak
0:00:02.167.922: [<-TCPIP0::10.85.0.53::INSTR] 82.5495986938

Testplan Details | Yield | Measurement Feport | SCPI Report | Frogress Log

Fig. 4-6: SCPI report.
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4.3

4.4

Additional Information

Please send your comments and suggestions regarding this white paper to

TM-Applications@rohde-schwarz.com

Ordering Information

Ordering Information for Signal Generators

Vector Signal Generator
Product Description

Vector Signal Generator
Baseband Generator

B11 Baseband Generator
Baseband Main Module
1st RF path

2nd RF path

AWGN

Digital Standard 3GPP FDD

Type
SMW200A
SMW-B10
SMW-B11
SMW-B13
SMW-B10x
SMW-B20x
SMW-K-62
SMW-K42

Ordering No.
1412.0000.02
1413.1200.02
1159.8411.02
1141.8003.04

1413.3484.02
1413.3784.02

Ordering Information for Signal Generators

Vector Signal Generator
Product Description

Vector Signal Generator
Baseband Generator

Baseband Generator

B11 Baseband Generator
Baseband Main Module

1st RF path

2nd RF path

AWGN

Digital Standard 3GPP FDD

3GPP FDD Enhanced MS/BS Tests, incl. HSDPA
Digital Standard 3GPP FDD HSUPA
Digital Standard HSPA+

Type
SMU200A
SMU-B9
SMU-B10
SMU-B11
SMU-B13
SMU-B10x
SMU-B20x
SMU-K62
SMU-K42
SMU-K43
SMU-K45
SMU-K59

Rohde & Schwarz

Ordering No.
1141.2005.02
1161.0766.02
1141.7007.02
1159.8411.02
1141.8003.04

1159.8511.02
1160.7909.02
1160.9660.02
1161.0666.02
1415.0001.02
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Ordering Information for Signal Generators

Vector Signal Generator

Product Description Type
Vector Signal Generator SMBV100A
RF 9 kHz — 6 GHz SMBV-B106

Baseband Generator with Digital Modulation (Realtime) | SMBV-B10

and ARB (32 Msample), 120-MHz RF BW

AWGN SMBV-K62
Digital Standard 3GPP FDD SMBV-K42
3GPP FDD Enhanced MS/BS Tests, incl. HSDPA SMBV-K43
Digital Standard HSPA+ SMBV-K59

Ordering No.
1407.6004.02
1407.9703.02
407.8907.02

1415.8419.02
1415.8048.02
1415.8054.02
1415.8219.02

Ordering Information for Analyzers

Signal and Spectrum Analyzers
Up to 8, 13, 26, or 43 GHz

3GPP (W-CDMA) BS (DL) Analysis, incl. HSDPA and HSPA+
Up to 3, 8, 26, 31 or 40 GHz

3GPP BTS/Node B FDD Application Firmware

3GPP HSDPA BTS Application Firmware

3GPP HSPA+ BTS Application Firmware

Upto 3,7, 13, 30,0r40 GHz

3GPP FDD BS Analysis

Upto 4,7,13,30,0r40 GHz

3GPP FDD (WCDMA) BS Measurements (incl. HSDPA and
HSDPA+)

FSW
FSW-K72
FSQ
FS-K72
FS-K74
FS-K74+
FSV
FSV-K72
FPS

FPS-K72

Rohde & Schwarz

1312.8000Kxx

1313.1422.02
1313.9000.xx
1154.7000.02
1300.7156.02
1309.9180.02

1307.9002Kxx

1310.8503.02
1319.2008.xx
1321.4133.02
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About Rohde & Schwarz

Rohde & Schwarz is an independent group of
companies specializing in electronics. It is a leading
supplier of solutions in the fields of test and
measurement, broadcasting, radiomonitoring and
radiolocation, as well as secure communications.
Established more than 75 years ago, Rohde &
Schwarz has a global presence and a dedicated
service network in over 70 countries. Company
headquarters are in Munich, Germany.

Regional contact

Europe, Africa, Middle East
+49 89 4129 12345
customersupport@rohde-schwarz.com

North America
1-888-TEST-RSA (1-888-837-8772)
customer.support@rsa.rohde-schwarz.com

Latin America
+1-410-910-7988
customersupport.la@rohde-schwarz.com

Asia/Pacific
+65 65 13 04 88
customersupport.asia@rohde-schwarz.com

China
+86-800-810-8228 /+86-400-650-5896
customersupport.china@rohde-schwarz.com

Environmental commitment
1 Energy-efficient products

1 Continuous improvement in environmental
sustainability

1 ISO 14001-certified environmental
management system

Certified Ouality System

1SO 3001

This application note and the supplied programs
may only be used subject to the conditions of use
set forth in the download area of the Rohde &
Schwarz website.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co.
KG; Trade names are trademarks of the owners.
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