W-CDMA Base Station Receiver Tests

According to TS25.141 Rel. 10

Application Note

Products:
1 R&S®SMW200A 1 R&S®SMF100A
1 R&S®SMU200A 1 R&S®SMB100A
1 R&S®SMATE200A 1 R&S®SGS100A
1 R&S®FSW
1 R&S®FSV
1 R&S®FSQ
1 R&S®FPS

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

This application note describes how all required
receiver (Rx) tests (TS25.141 Chapter 7) can be
performed easily and quickly by using vector
signal generators and CW sources from Rohde &
Schwarz. One test additionally requires a
spectrum analyzer from Rohde & Schwarz.

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

The W-CDMA base station transmitter (Tx) tests
(TS25.141 Chapter 6) are described in Application
Note 1MAG7.

Application Note

Schulz, Akter , Liebl
10.2014 1MA114_2e




Table of Contents

1MA114 2e

2.1
2.2
2.3

3.1
3.1.1
3.1.2

3.2

3.3

3.4

3.5

3.6

3.7

3.8

4.1
4.2
4.3
4.4

Table of Contents

INtFOAUCTION . e e 4
General RECEIVEN TESES .uuuuiiiii e 5
N O 5
RX T ST SO U e 5
INSTrUMENt aNd OPLIONS ...vuviiiiiiiii e e e e e e saebeeeaeae s 6
Receiver Tests (Chapter 7)., 7
L T T @ 0 T=T o= L1 oY 7
Generating Uplink W-CDMA settings at SMX .......ccoooeiiiiiii e, 7
Demo Program RE&S RUN ... et aeens 12
Reference sensitivity level (ClauSe 7.2) ..o 16
Dynamic range (ClaUSE 7.3) cccccccee e ce et 18
Adjacent Channel Selectivity (ACS) (ClauSe 7.4) .....eoveiiiiiiiiiiiie e 20
Blocking characteristiCs (ClauSe 7.5) ......coiuuiiiiiiiiie it 23
Intermodulation characteristics (ClauSe 7.6) .....ccceeiiiiiiiiiiiieeeieiiiiieeee e 32
Spurious EMISSIONS (ClAUSE 7.7) .eoeiiiiiiiieiee ettt 36
Verification of the internal BER calculation (Clause 7.8) ........cccoovveeiiiiiiiiieeenenn. 40
APPENTIX 1.t ———— 43
RES RUN PrOQIaM ..ttt ettt e e e e e e s e 43
RETBIBNCES ...t e e e e e e e e e baeee s a7
Additional INFOrMAatION .......eiiiiiiii e 48
Ordering INFOrMAtION ......ueiii e 48
Rohde & Schwarz W-CDMA BS Rx tests

2



Introduction
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The following abbreviations are used in this Application Note for Rohde & Schwarz test
equipment;

The R&S®PSMW?200A vector signal generator is referred to as the SMW.
The R&S®PSMU200A vector signal generator is referred to as the SMU.
The R&S®SMBV100A vector signal generator is referred to as the SMBV.
The R&S®SMF100A signal generator is referred to as the SMF.

The R&S®SMB100A signal generator is referred to as the SMB.

The R&S®SGS100A signal generator is referred to as the SGS.

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

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

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

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

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

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

Rohde & Schwarz W-CDMA BS Rx tests 3



Introduction

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 I 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 TS25.141 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 receiver tests for W-CDMA base station according
to TS25.141 Release-10. All of these tests can be performed using Rohde & Schwarz
test and measurement instruments.

Receiver Characteristics (Chapter 7)

Chapter Test name

(TS 25.141)

7.2 Reference sensitivity level

7.3 Dynamic range

7.4 Adjacent Channel Selectivity (ACS)

7.5 Blocking characteristics

7.6 Intermodulation characteristics

7.7 Spurious Emissions

7.8 Verification of the internal BER calculation

Table 1-2: Covered Tests

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 4
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2.1

2.2

General Receiver Tests

Note

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

RX Test setup

Fig. 2-1 shows the general test setup for receiver tests. A SMx is used to perform the
tests. An FSx is required for the receiver spurious emission test (3.7). A few tests
require special setups; these are described in the respective sections.

~ [—>C——> Termination

Notch Filter/
Diplexer
@Tx Frequency

Base Station

(DUT)
RX
<_O\Q<—‘ Att > Filter

| Trigger

Fig. 2-1: General test setup for Rx test. Additional settings are required for some tests.

To synchronize the SMx to the base station frame timing, the base station
provides a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERL1 (SMU)/User 3 (SMW) of the SMx. As the signal generator offers a channel
coded signal (required by all the Reference Measurements Channels (RMC)), set the
BS to emit a 'SFN mod 4' periodic trigger.

Rohde & Schwarz W-CDMA BS Rx tests 5



General Receiver Tests

1MA114 2e

2.3 Instrument and Options

Several different vector signal generators can be used for the tests described here:
1 SMW

1 SMU

1 SMJ

1 SMATE

SMx-K42/-K83 software is required for W-CDMA signal generation (for both paths).

One of the tests (Spurious emissions (Clause 7.7)) requires a spectrum analyzer. The
following instruments are available:

1 FSW
1 FSQ
1 FSV
1 FPS

One test (Blocking characteristics (Clause 7.5)) requires a CW signal up to 12.75 GHz.
An additional CW signal generator is used for the purpose. The following instruments
are suitable:

1 SMF
1 SMB
1 SGS

Please note that the R&S®SMW-B120 (RF path A) and R&S®SMW-B220 (RF path B)
options provide support up to 20 GHz and can be used instead of additional CW
generator.

Please note that the SMBV 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 Rx tests 6
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3.1

3.1.1

Receiver Tests (Chapter 7)

TS25.141 specifies various frequency channels (bottom (B), Middle (M) and Top (T)) of
the operation band for the BS Test. Most of the test should be performed in all of B, M
and T frequencies unless mentioned otherwise in the test. The center frequency can
be set to any frequency within the supported range using Rohde & Schwarz
instruments.

Table 3.1 provides basic overview of the parameters used for individual tests.

Basic Parameter Overview

Chapter Chapter Name Channels
TS25.141 AppNote

7.2 3.2 Reference sensitivity level B,M, T

7.3 3.3 Dynamic range B,M, T

7.4 34 Adjacent Channel Selectivity (ACS) B,M, T

7.5 3.5 Blocking characteristics M

7.6 3.6 Intermodulation characteristics B.M,T

7.7 3.7 Spurious Emissions M

7.8 3.8 Verification of the internal BER calculation | B,M, T

Table 3-1: Basic parameter overview

Basic Operation

Generating Uplink W-CDMA settings at SMx

The SMx generates the wanted uplink W-CDMA signal and also generates adjacent
and co-channel interferences for some tests.

The basic settings for the generation of an uplink W-CDMA signal according to 3GPP
standard are described here. For the generation of user defined signals and any further
details, please refer to [2].

1. Go to the block Baseband A

Rohde & Schwarz W-CDMA BS Rx tests 7
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2.
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Fig. 3-1: Select Baseband block A

Click 3GPP FDD to generate W-CDMA Signal

(DMA Standards

CDMA2000...

TD-SCDMA...

1XEV-DO...

WLAN Standards
IEEE 802.11...

Fig. 3-2: Select 3GPP FDD for W-CDMA signal
Go to Trigger In section. Select trigger Mode form the list. (Fig. 3-3)
Select Auto for continuous signal generation without external trigger.

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

Select trigger Source. (Fig. 3-4)

SMW provides the option to configure the trigger connectors according to user
preference. Select Global Connector Settings and change the connector setting
according to preference. Use find function to display the location of the selected
connector. Fig. 3-5 shows the default connector mapping.

Rohde & Schwarz W-CDMA BS Rx tests 8
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3GPP FDDA —_—

L

@ T
7 Trigger Settings Common to all Basebands
[Mode Armed Auto
@ Execute Trigger Auto
Retrigger
Source
L Armed Auto
Delay Armed Retrigger
Single
@ Local Connector Settings...
@ Global Connector Settings...

Fig. 3-3: SMW: Select trigger mode. Select armed auto for external trigger

Source

Internal

Delay

Local Connector Settings...

Global Connector Settings...

Qe

Internal
Internal (Baseband B)

External Global Trigger 1

External Global Trigger 2
External Global Clock 1
External Global Clock 2

External Local Trigger

Fig. 3-4: SMW: Select trigger source. Example: “External Global Trigger 1”

Rohde & Schwarz

W-CDMA BS Rx tests 9
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3GPPFDDA Global Connectors

Connector Direction  Signal

User 1 Qutput  -| Baseband AMarker 1 -

;If_ Execute Trigger Output -/ [Baseband AMarker2 -

Input - |Global Trigger 1 N '|

Input - |Global Trigger 2 @

Qutput  -| |Signal Valid A @

i
vl v e v v

Local Connector Settings...

User 6 Not Used -/ |None -

)

s

.’ Global Connector Settings...

2

Fig. 3-5: SMW: Configure the connector settings. Example: for the current configuration, Trigger 1
has to be supplied at the input connector USER 3.

5. The SMx offers 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 TS25.141. The default settings are
set according to the standard.

Itis also possible to generate user defined signals by selecting User defined
under the "General Setting” menu of the test case.

Select Test Case Wizard (see Fig. 3-6).

3GPP FDDA X

P Set To

@ Recall Save \cl;\lt:?/:rfzt:n ]
@ Test Case Wizard...
3GPP Version Release 11
Chip Rate 3.84 Mcps

Link Direction \Uplink / Reverse "

Root Cosine / Clip Off

@ Filter/Clipping/ARB Settings...

Fig. 3-6: Open Test case wizard for easy and convenient generation of signal according to
standard

Rohde & Schwarz W-CDMA BS Rx tests 10
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6. Goto Test Case 7 Receiver Characteristics and select the appropriate test from
the set of “Test Case”

3GPP FDD: Test Cuses According to TS 25.141: 7.2 Reference Sensitivity Level

est Case 7.2 Reference Sensitivity Level
General Settings
Edit Mode According to Standard - o
Trigger Configuration Auto (Ext. Trigger 1) - 7.3 Dynamic Range
Marker Configuration Auto || 1 7.4 Adjacent Channel Selectivity (ACS)

=

7.5 Blocking Characteristics

Power/dBm

Baseband A Signal Routing | To Path and RF Port A -
| J) 7.6 Intermodulation Characteristics

-

Basestation Configuration

7.8 Verification of Internal BER

-

Scrambling Code (hex) 0000 00

( 1.948 1.949 195 1951 1.952
Scrambling Mode Long Scrambling Code - Frequency / GHz

Power Class Local Area BS -

Fig. 3-7: Select the desired test to be performed. Example: “7.2 Reference sensitivity level”
7. Select According to Standard in the Edit Mode under the “General Settings”
section (Fig. 3-8)

8. Select Unchanged under “Trigger Configuration” menu.

%

General Settings ——

Edit Mode According to Standard I‘
Trigger Configuration Unchanged -
Marker Configuration Auto -
Baseband A Signal Routing | To Path and RF Port A -

S

Fig. 3-8: Select “According to Standard” to generate uplink signal according to 3GPP standard.

9. Enter the uplink Scrambling Code and select Scrambling Mode in the
“Baseband Configuration” section

Long Scrambling Code -

Basestation Configuration

Scrambling Code (hex) ‘FFFO 00

Scrambling Mode

Fig. 3-9: Enter the scrambling code and select the mode

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 11
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10. Select the Power class. This automatically sets the power level of the wanted
signal according to standard

Power Class Medium Range BS IJ

Wide Area BS ed Signal
State In Reference Measurement Channel RMC 12.2 kbps -
RF Frequency Local Area BS -[\Power Level -110.3 dBm

Fig. 3-10: Select the BS power class to set the power level. Example: Medium range BS results
in a power level of -110.3 dBm.

11. Set RF Frequency of the wanted signal

Wanted Signal
State Off % \ On Reference Measurement Channel ‘RMC 12.2 kbps ‘
= { J
RF Frequency 2.140 000 000 00|GHz -| Power Level ‘ -110.3/dBm "

Fig. 3-11: Set the RF frequency

3.1.2 Demo Program R&S RUN

This Application Note comes with a demonstration program module called W-CDMA
BS Rx Test for the software R&S RUN which is free of charge. The module covers all
required tests.

The W-CDMA BS Rx Test 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 SMx

1 CWx

1 FSx

Getting Started

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

The test consists of two independent testcases:

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 12
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WCDMA_BS_Rx_Tests
- 1 WCDMA_BS_Rx_Tests

o T Feset Al

------- T Measurement

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

1 The testcase Measurement is the main part

r%} WCDMA_BS_Rx_Tests -~ - - @ - T P ew @ -
ROHDE&SCHWARZ
Receiver Test: [7_2 Reference Sensitivity Level v Trigger [Auto (Ext. Trigger 1) ']
Wanted Signal Parameters Test Specific Parameters General Settings
T ' Inerarerliovel ‘Wl 4Bm Ext. CW generato | | Ext Reference [7]
WideAreaBS ~ S Default Values Reset Device F
— CW Interferer Level [
Mean Power -120.30 dBm \&\dBm Comments:
e Interfering Signal allocation : Reference Sensttivity Level:
Scramb"ng Code 200000 (heX) | Higher E i | Note: All default parameters are set according to the test
- IGHEREIEQUENCIES sped}ication. based on the base station class.
oni v
Scr. Code Mode 9 Intermodulation Settings BER at BS receiver port shall not exceed 0.001.
Center Frequency 1950.00 MHz Narrowband Modulation = Click "Help' for further details.
RMC RMC 12.2 kbps ~ Blocking Settings
Interferer Modulation \VVCDMA -
Generator Attenuation
Wanted Signal (Path A) 0.00 dB aore Start | 1960.00/ MHz
————m= Frequency SR
Interfering Signal (PathB) |  0.00| dB Stop | 1980.00 iz
General Test Setup:
Wait Time ‘ 300/ ms Wanted W-CoMA
Lt ignal
£
g
BER Settings g
BER 0.01 | =

Fig. 3-12: Full overview: setting parameters for the W-CDMA BS Rx test

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 13



Receiver Tests (Chapter 7)

General settings

The basic parameters are set at the top right:

1 Ext. CW generator: uses an additional CW generator

1 Ext. Reference: Turns on external reference mode of the instruments
1 Reset Device: Sends a reset command to all connected instruments

1 Default Values: Sets default values according to standard

General Settings
Ext. CW generato Ext. Reference [ ]

Default Values Reset Device

Fig. 3-13: General settings

The Generator Attenuation section is used to enter compensations for external path

attenuations.
Generator Attenuation
Wanted Signal (Path A) 0.00 dB
Interfering Signal (Path B) 0.00 dB

Fig. 3-14: Attenuation Settings

Test Cases

This is the main parameter. Select the wanted test case here. All 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.

7.2 Reference Sensitivity Level -

7.2 Reference Sensitivi

173 Dynamic Range

7.4 Adjacent Channel Selectivity

7.5 Blocking Characteristics

7.6 Intermodulation Characteristics

7.7 Spurious Emissions

7.8 Verification of the internal BER calculation

Fig. 3-15: 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.

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 14



Receiver Tests (Chapter 7)

Comments:

Reference Sensitivity Level:

Mote: All default parameters are set according to the test
specification, based on the base station class.

BER at BS receiver port shall not esxceed 0.007.
Click "Help’ far further details.

Fig. 3-16: Brief notes are provided in the Comments section based on the selected test case.

General Test Setup:

»+ Wanted W-COMS
Signal

Powar [dBm)

Fig. 3-17: 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 wanted signal

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

1MA114 2e

BS Class

Mean Power
Scrambling code
Scrambling Mode
Center Frequency

Reference Measurement Channel (RMC)

Rohde & Schwarz

W-CDMA BS Rx tests
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Receiver Tests (Chapter 7)

Wanted Signal Parameters

BS class WideArea BS  ~|
Mean Power -120.30 dBm
Scrambling Code 000000 (hex)
Scr. Code Mode lLUﬂQ *l
Center Frequency 1950.00 MHz
RMC [RMC 12.2 kbps ~|

Fig. 3-18: Main settings for wanted signal

More advanced settings for specific tests cases are described in the corresponding
sections below.

3.2 Reference sensitivity level (Clause 7.2)

The reference sensitivity level is the minimum mean power received at the antenna
connector at which the BER shall not exceed the specific value indicated by the
minimum requirement. [1]

This test verifies that the BER remains within the limits specified in Table 3-2 at the BS
reference sensitivity level.

BS reference sensitivity levels

BS class Reference BS reference sensitivity level (dBm) BER
measurement f<3.0GHz 3.0GHz<f<4.2GHz
channel data rate
(kbps)
Wide Area BS -120.3 -120.0
Medium Range BS 12.2 -110.3 -110.0 <0.001
Local Area BS / Home BS -106.3 -106.0

Table 3-2: Requirements for BS reference sensitivity levels

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 16
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Test Setup
Trigger
-r—-——"— — —
Base Station . l ATT
(DUT)

Fig. 3-19: Test setup for reference sensitivity level. The SMx generates the wanted W-CDMA uplink

reference measurement channel with data rate 12.2 kbps.

Settings:

1 The SMx generates the wanted W-CDMA signal with reference measurement
channel data rate 12.2 kbps and level settings according to Table 3-2 which is

applied to the BS receiver port

1 Disable TPC (Transmit power control) function

1 Set BS to transmit a “SFN mod 4” periodic trigger.

1 Set the base station to transmit W-CDMA signal with maximum power and use

TM1 for channel setting

Test Procedure

Setup at SMx

1. Use standard procedure (see 3.1.1) to generate the wanted W-CDMA uplink

signal
2. Press Apply settings

3. Measure the BER at the BS receiver ports

Demo Program

No further special settings are needed for this test. The settings are reported.

7.2 Reference Sensitivity Leye| Frewss

Generator Settings:

- B3 Class : Wide Area BS

- Scrambling Code: FRFFFF

- Scrambling Mode: Long

- Signal attenuation {Path Al - 0.00 dB

Frequency Power
Test ltem (MHz) (dBm) —| —|5tatus
7.2 Receiver Sensitivity Level
Wanted Signal | 1950.00] -120.30] —| -]
Time: 8142014 419:31 PM
Fig. 3-20: Example report for test case 7.2
Rohde & Schwarz W-CDMA BS Rx tests 17
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3.3 Dynamic range (Clause 7.3)

Receiver dynamic range is the ability of the base station receiver to handle a rise of
interference in the reception frequency channel. BER should not be greater than 0.001
for a specified sensitivity degradation of the wanted signal in the presence of an
interfering AWGN signal in the same reception frequency channel. [1]

This test verifies the ability of the BS to receive the wanted signal with a BER not
higher than 0.001 using the parameters specified in Table 3-3.

Dynamic Range

Parameter Level
Unit
Wide Area BS Medium Range BS Local Area/ Home BS*
Home BS

Reference
measurement 12.2 kbps

channel data rate
Wanted signal mean
power

Interfering AWGN
signal

-89.8 -79.8 -75.8 -55.8 dBm

-73 -63 -59 -39 dBm/3.84 MHz

BER <0.001
Note 1: For Home BS, this additional requirement ensures the performance is met over a large dynamic range.

Table 3-3: Parameters for Dynamic range test

A Wanted W-CDMA
Signal

Power (dBm)

b-channel
rence

AWGN C
Interfe

Fe

I:edge_low I:edge_high

Fig. 3-21: Receiver dynamic range. W-CDMA carrier with AWGN interferer

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 18
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Test Setup
Trigger
r—- - —" """ — — — — — —
Base Station . l ATT
(DUT)

Fig. 3-22: Test Setup for Dynamic range. The SMx generates the wanted W-CDMA uplink reference
measurement channel and the AWGN interferer.

Settings:

1 The SMx generates the wanted W-CDMA signal with reference measurement
channel data rate 12.2 kbps and level settings according to Table 3-3 which is
applied to the BS receiver port.

1 The SMx also generates the AWGN interferer according to Table 3-3
1 Set BS to transmit a “SFN mod 4” periodic trigger.

Test Procedure

1. Use standard procedure (see 3.1.1) to generate the wanted W-CDMA signal. This
generates the interfering AWGN signal as well.

2.  AWGN power level is set automatically based on the BS class according to Table

3-3
IPower Class Medium Range BS I'J
n
Wanted Signal
—~ I
State Off W On Reference Measurement Channel RMC 12.2 kbps -
RF Frequency ‘ 1.950 000 000 00|GHz -| Power Level -79.80/dBm |-
AWGN Configuration
-
State Off On
N
CMN -16.80 dB -| Power Level (within 3.84 MHz BW) -63.00 dBm |

Fig. 3-23: Select power class to set wanted signal power and AWGN power level. Example: for
medium range BS , wanted signal power is set as -79.8 dBm and AWGN is set as -63 dBm (according
to standard)

3. Press Apply settings

4. Measure the BER at the BS receiver ports

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 19



Receiver Tests (Chapter 7)

Demo Program

For this test, one additional parameter must be defined. The settings are reported.
Test Specific Parameters
AWGN Level 73.00 dBm

Fig. 3-24: Special settings for Dynamic Range

The level for AWGN can be entered directly. Please note the settings from the
specification listed in Table 3-3.

Fofciricickiokick ? 3 Dynamrc Hange Foidcickdcicicick

Generator Setftings:

- B5 Class - Wide Area BS

- Scrambling Code: FFFFFF

- Scrambling Mode: Long

-GN -18.8

- Wanted Signal attenuation (Path A) - 0.00 dB

AWGN
Test ltem LERIEnCY power Power Status
(MHZ)|  (@Bm) oo
7.3 Dynamic Range
Generated Signal | 1950.00] -88.80] -73.00 |

Time: 8142014 4:26:10 PM

Fig. 3-25: Example report for test case 7.3

3.4 Adjacent Channel Selectivity (ACS) (Clause 7.4)

Adjacent Channel Selectivity (ACS) is a measure of the receiver ability to receive a
wanted signal at its assigned channel frequency in the presence of an adjacent
channel signal at a given frequency offset from the center frequency of the assigned
channel. ACS is the ratio of the receiver filter attenuation on the assigned channel
frequency to the receive filter attenuation on the adjacent channel(s). [1]

The interference signal shall have an ACLR of at least 63 dB in order to eliminate the
impact of interference signal adjacent channel leakage power on the ACS
measurement [1]. The SMx provides an excellent ACLR performance of +70 dB (typ.)
with 3GPP FDD signal, hence the impact of interfering W-CDMA signal ACLR can be
neglected.

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 20



Receiver Tests (Chapter 7)

A Interfering W-CDMA
Signal

Wanted W-CDMA
Signal

Power (dBm)

I
I
|
I
Fc Fc_int

Fig. 3-26: Adjacent channel selectivity. An interfering W-CDMA signal is placed at an offset of +5 MHz

This test verifies the ability of the BS receiver filter to suppress interfering signals in the
channels adjacent to the wanted channel following the parameters specified in Table
3-4.

Adjacent Channel Selectivity

Parameter Level
Unit
Wide AreaBS  Medium Local Area/ Home
Range BS Home BS BS!

Reference measurement

kbps
channel data rate 12.2
Wanted signal mean power 115 -105 -101 91 dBm
Interfering signal mean power 52 42 38 28 dBm
Frequency Offset (Interferer) 45 MHz
BER <0.001

Note 1: For Home BS, this additional requirement ensures the performance is met over a large dynamic range.

Table 3-4: Parameters for Adjacent channel selectivity test

Test Setup
Trigger
F—— — — —— — — — — — —
RF
Base Station Rx ATT
(DUT)

SMx

Fig. 3-27: Test Setup for ACS Test. The SMx generates the wanted W-CDMA uplink signal and the
interfering W-CDMA signal at +5 MHz offset frequency with two paths.

1MA114 2e Rohde & Schwarz W-CDMA BS Rx tests 21
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Settings:

1 The SMx generates the wanted W-CDMA signal with reference measurement
channel data rate 12.2 kbps and level settings according to Table 3-4 which is
applied to the BS receiver port.

1 The SMx also generates the adjacent channel W-CDMA interfering signal
according to Table 3-4

1 Use a hybrid combiner to sum two signals

1 Set BS to transmit a “SFN mod 4” periodic trigger.

Test Procedure
Setup at SMx
1. Use standard procedure (see 3.1.1) to generate the uplink signal

2. Power level of the wanted W-CDMA signal and the interfering W-CDMA signal is
set automatically according to selected BS power class

3. Setthe Frequency Offset of the interfering W-CDMA signal in the “Interferer
Configuration” section

Interferer Configuration

State Off Q On
Frequency Offset +5 MHz | C/I -63.00/dB -|
Modulation [W—CDMA (3GPP FDD)

Fig. 3-28: Frequency offset = 5 MHz is applied
4. Press Apply settings

5. Measure the BER at the BS receiver ports

Demo Program

For this test, additional parameters (W-CDMA Interferer and Interfering Signal
Allocation) must be defined. The settings are reported.

Test Specific Parameters

W-CDMA Interferer 5200 dBm

CW Interferer Level 4800 |dBm

Interfering Signal allocation :

Higher Frequencies -

Fig. 3-29: Special settings for ACS
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3.5

The level for the W-CDMA interferer can be entered directly. Select the position of the
interferer. Please note the settings from the specification listed in Table 3-4.

FakkErs® 7.4 Adjacent Channel Selectivify ==

Generator Seftings:

- B5 Class - Wide Area BS

- Scrambling Code - FFEFEFF

- Scrambling Mode : Long

- Interfering Signal: W-COMA

- Wanted Signal attenuation (Path A) - 0.00 dB

- Interfering Signal attenuation (Path 81 - 0.00 dB

Frequency Power
Test ltem (MHz) (dBm) Status

7.4 Adjacent Channel Selectivity

\Wanted Signal 1950 -115.00
VW-CDMA Interferer Signal 1955 -52.00

Time: 8142014 4£:30:35 PM

Fig. 3-30: Example report for test case 7.4

Blocking characteristics (Clause 7.5)

The blocking characteristics are measures of the receiver ability to receive a wanted
signal at its assigned channel frequency in the presence of an unwanted interferer on
frequencies other than those of the adjacent channels. [1]

The test stresses the ability of the BS receiver to withstand high-level interference from
unwanted signals at frequency offsets of 10 MHz or more, without undue degradation
of its sensitivity. The BER for wanted signal shall not exceed 0.001 for the parameters
specified in Table 3-5, Table 3-6 and Table 3-7.

Blocking can be divided into the three following scenarios:

Wideband blocking- This kind of blocking occurs if there is an interfering W-
CDMA signal within the “operating band + 20 MHz” range, known as in-band
blocking or if there is a CW carrier signal out of the “operating band + 20 MHZz”
range, known as out-of-band blocking.

The minimum frequency offset, Fuw between the wanted signal and interferer

shall be £10 MHz and it shall be increased by 1 MHz steps so that the interfering

signal covers the range from 1 MHz to 12750 MHz.

Table 3-5 describes the requirements for wideband blocking based on the BS
class depending on the frequency band.

Rohde & Schwarz W-CDMA BS Rx tests
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Fig. 3-31: Wideband blocking example. Fig a) shows in-band blocking with W-CDMA interferer where
the center frequency of the interfering signal is within the operating band + 20 MHz range. Fig b)

shows out-of-band blocking with CW interferer where the center frequency of the interfering signal is
out of the operating band + 20 MHz range.

Co-located blocking: This test maybe applied if a BS is co- located with another
BS using different wireless standards and another frequency band. For the test,
blocking is done by a CW carrier signal within the operating band of wanted W-

CDMA signal. This test is optional.

Requirements for co-located blocking are mentioned in in Table 3-6.

Narrowband Blocking- This test is applied if a BS is located in one of the
frequency bands specified for GSM. For the test, blocking is done by a
narrowband GMSK signal within the operating band.

The GMSK modulated interfering signal shall have an ACLR of at least 72 dB in
order to eliminate the impact of interference signal adjacent channel leakage
power on the blocking characteristics measurement [1]. Use a notch filter to

eliminate the impact.

Requirements for co-located blocking are mentioned in in Table 3-7.

Rohde & Schwarz
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Blocking characteristics for Wideband blocking

Wanted
Interfering Signal mean power (dBm) S'élvf\::'r mean
BSclass Operating ?dBm)
Band
an Fhigh— 20 MHz <> Fo + 20 MHz 1 MHz<«> Fhign - 20 MHz
and
Min. offset = +10/ MHz Fow + 20 MHZz<>12750 MHz
Wide Area
BS H-Xxv -40 115
Medium
Range BS - XXV -35 -15 -105
Local Area/
-30 -101
Home BS | - XXV
Type of . )
Interferer | - XXV WCDMA interferer CW carrier

Note: Check TS 25.141 table 7.4K < 7.4M for further details

Table 3-5: Blocking characteristics for wideband blocking for different BS

Blocking characteristics for Co-located blocking

Interfering Signal Wanted signal
BSclass  Operating Band (X [DOET (X [DXOHHET
(dBm) (dBm)
Macro GSM900, Macro DCS1800, Macro
Wide Area PCS1900, Macro GSM850 or CDMAB850; 16 115
BS WA E-UTRA 1 < 25, 33,34,38 < 43;
WA UTRA-FDD | & XIV , XIX < XXII, XXV
Macro GSM900, Macro GSM850 -3
Medium Macro DCS1800, Macro PCS1900 +5 105
Range BS
MR UTRA-FDD | & XIV, XIX < XXII,XXV +8
Pico GSM900, Pico GSM850 -7
. Pico DCS1800, Pico PCS1900 -4 e
Home BS
LA E-UTRA 1 « 25, 33,34,38 — 43; 6
LA UTRA-FDD | + XIV, XIX <> XXII, XXV
Type of CW carrier
Interferer

Note 1: Check TS 25.141 table 7.4N « 7.4 Q for further details
Table 3-6: Blocking characteristics for co-located blocking for different BS
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Blocking characteristics for Narrow band blocking

Min. Offset of Interfering Signal  Wanted signal mean
BSclass  Operating Band Interfering Signal mean power power
(MHz) (dBm) (dBm)
Wide Area | I, IV, V, X, XIl « XIV, XXV +2.7
BS -47 -115
11, VI +2.8
Medium I, 1V, V, X, XIl < XIV, XXV +2.7
-42 -105
Range BS 1, Vi +2.8
Local Areal | 1y, v, X, XII < XIV, XXV 2.7
Home BS -37 -101
11, VI +2.8
Type of GMSK modulated
Interferer

Note 1: Use a notch filter to eliminate the impact of interfering GMSK signal adjacent channel leakage power
on the blocking characteristics measurement.

Note 2: Check TS 25.141 table 7.4NR « 7.4T for further details
Table 3-7: Blocking characteristics for narrowband blocking for different BS

Test Setup

BS RF
out) X ATT

CW Generator

Fig. 3-32: Test setup for blocking characteristics. The SMx generates the wanted W-CDMA signal
and the interfering signal with two paths. The CW generator provides the CW interferer up to 12.75
GHz

RF channel to be tested: Middle (M)

Settings

1 The BS transmits a W-CDMA signal at Pmax using channel setup according to
T™1

1 The SMx generates the wanted W-CDMA signal with reference measurement
channel data rate 12.2 kbps and level settings according to the level specified in
Table 3-5, Table 3-6 and Table 3-7 which is applied to the BS receiver port

1 The SMx also generates a W-CDMA, CW or GMSK modulated interferer
according to the level specified in Table 3-5, Table 3-6 and Table 3-7. For the
narrowband blocking (Interferer GMSK modulated) use a notch filter to fulfil the
ACLR requirement

1 For out-of-band blocking, use an additional CW generator to generate the CW
interferer up to 12.75 GHz. Use a filter to suppress harmonics in the receive band.

1 Use a hybrid combiner to sum all signals
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1 Set BS to transmit a “SFN mod 4” periodic trigger.

Procedure

SMx “Test Case Wizard” offers three blocking scenarios: Wideband blocking, Co
located blocking and Narrowband blocking. Modulation of the interfering signal is done
based on the blocking scenario.

Wideband Blocking (In-Band)
1. Use standard procedure (see 3.1.1) to generate the uplink W-CDMA signal

2. Select Wideband Blocking as Blocking Scenario in the “Wanted Signal” menu.
(Fig. 3-33).

3. Select the Operating band of the wanted signal (Fig. 3-33).
4. Set RF frequency of the wanted signal within the operating band. (Fig. 3-33)

5. Power level for the wanted signal is set automatically according to specification.

Wanted Signal
State Blocking Scenario Wideband Blocking
Reference Measurement Channel RMC 12.2 kbps -| |Operating Band 1: (1920 - 1980 MHz)
IQF Frequency 1.950 000 000 00|GHz ~| Power Level -115.0/dBm -

Fig. 3-33: Set parameters for wideband blocking

6. Set Frequency offset of the interfering signal from the wanted signal such that
the center frequency of the interfering signal is within “operating band + 20 MHz"
range. Maintain minimum offset of + 10 MHz. (Fig. 3-34)

7. Modulation of the interfering signal is set as W-CDMA (3GPP FDD) and Power
level is set automatically according to specification.

Interferer Configuration

Stat Off Q O

ate n

Frequency Offset 20 MHzI- Power Level ‘ -40.00(dBm
Modulation W-CDMA (3GPP FDD) ‘

Fig. 3-34: Frequency offset is selected as 20 MHz which is within + 20 MHz of the highest and
lowest edge of the operating band. So, a -40 dBm W-CDMA interferer is used for wideband
blocking scenario of awide area BS.

8. Press Apply Setting
9. Measure the BER at the BS receiver ports

10. Shift the interferer in 1 MHz steps up in the range (operating band + 20 MHZz) by
changing the frequency offset and press Apply Settings

11. Repeat the measurement at BS receiver port
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Wideband Blocking (Out-of-Band)

An additional CW signal generator is needed for out-of-band blocking. Follow the steps
below to generate a CW interferer in addition to the wanted W-CDMA signal.

SMXx settings:

1. Use step 1-5 of the standard procedure (see 3.1.1) to generate the uplink W-
CDMA signal

2. Select User Definable in the Edit Mode under the General settings section of
Test case “7.5 Blocking characteristics”

3. Select Unchanged under “Trigger Configuration” menu.

4. Enter uplink Scrambling Code and select Scrambling Mode in the “Baseband
Configuration” section

Basestation Configuration

Scrambling Code (hex) FFDE DE ‘
Scrambling Mode Short Scrambling Code I
Off
State .
L
Reference Measurement CtShort Scrambling Code |

Fig. 3-35: Set scrambling code and scrambling code mode of the wanted W-CDMA signal
5. Select Reference Measurement Channel of the wanted signal (Fig. 3-36)

6. Set RF Frequency and Power Level of the wanted signal

\Wanted Signal

State Off (D On

—
Reference Measurement Channel ‘RMC 12.2 kbps -

RF Frequency 1.950 000 000 00 GHzI

IPower Level -115.0/dBm

Fig. 3-36: Set reference measurement channel, RF frequency and Power level of the wanted signal

6. Turn off the interfering signal.

Interferer Configuration

IState Off On

Fig. 3-37: Turn off interfering signal.

7. Press Apply Settings
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CW generator settings:

8. Set RF Frequency and level in the CW generator and start measurement. (start
frequency 1 MHz, level -15 dBm)

Frequency Lewvel
1.000 000 000 = -JF& &2 | [ -T5.00en -
[ ALC-On Info
L3

LF Gen/Noise LF Output

config. .. - config... —@LF

Sine Sine Lo

+

Modulation

o

I o}
%
conmg...

Fig. 3-38: CWx: set RF frequency and Power level of CW signal

9. Shift the interferer in 1 MHz steps up in the range and repeat the measurement up
to 12750 MHz. Skip the operating band plus additional range (example: skip 1900
to 2000 MHz range for operating band | (1920-1980 MHZz)

10. Measure the BER at the BS receiver ports for each frequency step

Co-located blocking:
1. Use the standard procedure (see 3.1.1) to generate the uplink W-CDMA signal

2. Select Co-located BS blocking as Blocking Scenario in the “Wanted Signal”
menu. (Fig. 3-39)

3. Set RF frequency of the wanted signal. (Fig. 3-39)

4.  Power level for the wanted signal is set automatically based on the power class
and blocking scenario. (Fig. 3-39)

\Wanted Signal

\
State Off Q J OnIBIocking Scenario Colocated BS Blocking

Reference Measurement Channel ‘RMC 12.2 kbps -

Power Level ‘ -105.0 dBm -

RF Frequency ‘ 1.950 000 000 00|GHz -

Fig. 3-39: Set blocking scenario as Colocated BS Blocking. Set Frequency
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5. Set Frequency offset of the interfering signal from the wanted signal such that
the center frequency of the interfering signal is within the operating band. (Fig.
3-40)

6. Modulation of the interfering signal is set as CW Carrier and Power level is set
automatically according to standard. (Fig. 3-40)

Interferer Configuration

State

Frequency Offset 10|MHz { Power Level 16.00 dBm -

Modulation CW Carrier -

Fig. 3-40: Set frequency offset
7. Press Apply Setting
8. Measure the BER at the BS receiver ports

9. Shift the interferer in 1 MHz steps up in the range by increasing the frequency
offset and press Apply Settings

10. Repeat the measurement at BS receiver port

Narrowband Blocking:

1. Use step 1-10 of the standard procedure (see 3.1.1) to generate the uplink W-
CDMA signal

2. Select Narrowband BS blocking as Blocking Scenario in the “Wanted Signal”
menu. (Fig. 3-41)

3. Set RF frequency of the wanted signal. (Fig. 3-41)

4. Power level for the wanted signal is set automatically based on the power class
and blocking scenario. (Fig. 3-41)

Wanted Signal

State Blocking Scenario Narrowband Blocking
Reference Measurement Channel RMC 12.2 kbps - N

I?F Frequency 1.950 000 000 00|GHz { Power Level -115.0/dBm -
L

Fig. 3-41: Select Narrowband Blocking. Set RF Frequency

5. Set Frequency offset of the interfering signal from the wanted signal such that
the center frequency of the interfering signal is within the operating band. Maintain
minimum offset between the signals according to Table 3-7.

6. Modulation of the interfering signal is set as GMSK (270.833 kHz) and Power
level is set automatically according to specification.
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Interferer Configuration
Stat Off N O
ate n
\ ¥
requency Offset 9 MHzI Power Level
odulation GMSK (270.833 kHz)

‘ -47.00

dBm ‘

‘@ Apply Settings

Fig. 3-42: Set Frequency Offset. GMSK modulation is set automatically.

7. Press Apply Setting

8. Measure the BER at the BS receiver ports

offset and press Apply Settings

10. Repeat the measurement at BS receiver port

Demo Program

Shift the interferer in 1 MHz steps up in the range by changing the frequency

For this test, additional parameters must be defined. The settings are reported.

Test Specific Parameters

I Interferer level -40.00 dBmI

CW Interferer Level A83.00 [dBm

Interfering Signal allocation :

Higher Frequencies

Intermodulation Settings

Marrowband Modulation

Blocking Settings
Interferer Modulation WCDMA -
Interferer Start 2500 MHz
Frequency

Stop 2510 MMz
Wait Time w s

Fig. 3-43: Special settings for blocking

Rohde & Schwarz
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Choose the modulation of the interferer and set the level for the interferer. Set the start
and stop frequency of the interferer. Set the wait time between two steps. Please note,
that the entered frequencies are not checked for validity. Please note the settings from
the specification listed in Table 3-5, Table 3-6 and Table 3-7.

*eraxrrkkk 7.5 Blocking Characteristics

Generator Sellings:

- BS Class : Wide Area BS

- Scrambling Code : 000000

- Scrambling Mode - Long

- Interfering Signal - WCDMA

- Measurment Frequency range : (2500 to 2510 MHz)
- Wanted Signal attenuation (Path A) - 0.00 dB

- Interfering Signal atteruation (Path B) - 0.00 dB

Test ltem | Frequency (MHz)]  Power {dBm)| Status

7.5 Blocking Characteristics

Wanted Signal 1850 -115.00

Blocking Signal 2500 -40.00

Blocking Signal 2501 -40.00 —
Blocking Signal 2502 -40.00 —
Blocking Signal 2503 -40.00 —
Blocking Signal 2504 -40.00 —
Blocking Signal 2505 -40.00 —
Blocking Signal 2506 -40.00 —
Blocking Signal 2607 -40.00 -
Blocking Signal 2608 -40.00 —
Blocking Signal 2509 -40.00 —
Blocking Signal 2510 -40.00 —

Time: 8142014 5:22:57 PM

Fig. 3-44: Example report for test case 7.5

3.6 Intermodulation characteristics (Clause 7.6)

Intermodulation response rejection is a measure of the capability of the receiver to
receive a wanted signal on its assigned channel frequency in the presence of two or
more interfering signals which have a specific frequency relationship to the wanted
signal. Third and higher order mixing of the two interfering RF signals can produce an
interfering signal in the band of the desired channel. [1]

The following figure shows the wanted signal along with a CW interfering signal at
10MHz offset from the wanted signal and a W-CDMA interfering signal at 20 MHz
offset.
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A CwW W-CDMA
Interfering Interfering
signal signal

W-CDMA

wanted signal
Offset CW

Power (dBm)

Fc Fow ¢ = Fc +10 MHz Fw-coma_c = Fc + 20 MHz

Fig. 3-45: Intermodulation performance. W-CDMA and CW interfering signals cause interference in
the wanted signal frequency band.

The test purpose is to verify the ability of the BS receiver to inhibit the generation of
intermodulation products in its non-linear elements caused by the presence of two high
-level interfering signals at frequencies with a specific relationship to the frequency of
the wanted signal. [1]

The BER for wanted signal shall not be greater than 0.001 for the parameters specified
in Table 3-8 and Table 3-9

Intermodulation parameter requirement
Operating Band Type of Signal Offset Signal mean power (dBm)

Wide Area Medium Range Local Area/

BS BS Home BS
Wanted signal -115 -105 -101
All bands .
CW signal +10 MHz -48 -44 -38
WCDMA signal +20 MHz -48 -44 -38

Table 3-8: Interferer signals for intermodulation performance requirement

Narrowband intermodulation parameter requirement

Operating Band Type of Signal Offset Signal mean power (dBm)

Wide Area Medium Range Local Area/

BS BS Home BS

0,1, 1V, V, Wanted signal -115 -105 -101

VI X, X, CW signal +3.5 MHz -47 -43 -37
X, X1V, GMSK

XXV modulated +5.9 MHz -47 -43 -37

Use a notch filter to fulfil the ACLR requirement
Table 3-9: Narrowband intermodulation performance requirement
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Test Setup
BS _ RF e
oury =T AT Z | Filter || st ="
— e — ]

Fig. 3-46: Test setup for Intermodulation characteristics. The SMx generates the wanted W-CDMA
signal and the interfering signal with two paths.

Settings:

1 The SMx generates the wanted W-CDMA signal with reference measurement
channel data rate 12.2 kbps and level settings according to the level specified in
Table 3-8 and Table 3-9 which is applied to the BS receiver port

1 The SMx also generates two interferers (CW and W-CDMA/GMSK) based on the
modulation bandwidth and according level specified in Table 3-8 and Table 3-9.
For the narrowband intermodulation (Interferer GMSK modulated) use a notch
filter to fulfil the ACLR requirement

1 Use a hybrid combiner to sum all signals

1 Set BS to transmit a “SFN mod 4” periodic trigger.

Test Procedure
1. Use the standard procedure (see 3.1.1) to generate the uplink signal

2. Select Bandwidth type in the “Interferer Configuration settings”

- Interferer C
Bandwidth Type Narrowbandl
Wideband
State Off

Fig. 3-47: Set bandwidth type of the interferer (Example: narrowband is chosen here).

3. Allthe settings (frequency offset, Modulation type and power level) for CW
interferer (interferer 1) and Modulated Signal (interferer 2) are set automatically
based on the power class and interferer bandwidth type according to standard.
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Interferer Configuration

ﬁBandwidth Type Narrowband -
Interferer 1: CW Carrier
State Off Q On
I:requency Offset 3.500 000 00|MHz|-| [Power Level -37.00/cdBm | -
Interferer 2: Modulated Signal
State Off Q OnfModulation GMSK (270.833kHz) | -
':requency Offset 5.900 000 00 MHzI IPower Level -37.00|dBm | .

Fig. 3-48: Power levels (marked red), frequency offsets (marked green) and modulation type
(marked blue) for the interferers are set automatically according to standard.

4. Press Apply Settings

5. Measure the BER at the BS Receiver ports

Demo Program

For this test, additional parameters must be defined. The settings are reported.

Test Specific Parameters

Test Specific Parameters

-CDMA Interferer Level 4800 dBm GMSK Interferer Level 4700 dBm
CW Interferer Level 4800 dBm CW Interferer Level 4700 dBm
Interfering Signal allocation : Ilnterfering Signal allocation :

Higher Frequencies v] ELower Frequencies vl
L
ntel ulation ngs Intermodulation Settings
Marrowband Modulation ] Marrowband Modulation

Fig. 3-49: Special settings for Intermodulation characteristics. Change modulation setting to change
between W-CDMA and GMSK interferer.

Check Narrowband Modulation to switch to “Narrowband Intermodulation”. The level
for the W-CDMA/GMSK interferer and CW interferer can be entered directly. Select the
Interfering signal allocation. Please note the settings from the specification listed in

Table 3-8 and Table 3-9

Rohde & Schwarz
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7.6 Intermodulation Characteristics

Generator Settings:

- BS Ciass : Wide Area BS

- Scrambling Code - 000000

- Scrambling Mode - Long

- Interferar 1 - CW - Interferer 2: W-COMA

- Wanted Signal attenuation (Path A) - 0.00 dB

- Interfering Signal aitenuation (Path B - 0.00 dB

Test Item | Frequency (MHz)  Power (dBm)| Status
7.6 Intermodulation characteristics
Generated signal 1850.00 -115.00
CW Interferer 1960 -48.00
W-CDMA Interferer 1970 -438.00

Time: 842014 3:26:49 PM

Fig. 3-50: Example report for test case 7.6.

3.7 Spurious em

issions (Clause 7.7)

The spurious emission power is the power of the emissions generated or amplified in a
receiver that appears at the BS antenna connector. The requirements apply to all BS

with separate RX and TX antenna port. The test shall be performed when both TX and
RX are on with the TX port terminated. [1]

The transmitter spurious emission limits apply from 30 MHz to 12.75 GHz. The
frequencies between 12.5 MHz below the first carrier frequency and 12.5 MHz above
the last carrier frequency used by the BS is excluded. [1]

The test purpose is to verify the ability of the BS to limit the interference caused by
receiver spurious emissions to other systems. All the measured spurious emissions
shall be within the limits specified in Table 3-10

Spurious emission minimum requirement

Band Maximum level Measurement Bandwidth
30 MHz - 1 GHz -57 dBm 100 kHz
1 GHz - 12.75 GHz -47 dBm 1 MHz
Applies only for Band XXII:
12.75 GHz - 5™ harmonic of the upper frequency -47 dBm 1 MHz

edge of the UL operating band in GHz
Table 3-10: Limits for Spurious emissions

Test Setup

T
Base Station
(DUT)

Rx1

Rx2

—)I ATT

I—)I Tx Notch I—}

-

®-203a 0 111 0 ¢ 0

Fig. 3-51: Receiver spurious emission test setup. A notch filter suppresses the Tx signal

RF channels to be tested: M

Setting

1 The base station transmits a W-CDMA signal at Pmax with channel configuration

accordingto T

1MA114 2e

M1
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1 The FSx analyzes the emissions on the Rx port via a notch filter and performs
measurement

1 Tx and unused Rx ports are terminated

Test Procedure
Measurement at FSx
1. Inthe Spectrum mode, press hardkey MEAS and select Spurious Emission

Select Measurement Mode ¢

_Power Measurements _ _Statistics Measurements _ _Basic Measurements

il
Channel Power ACLR APD Frequency Sweep
C/M CCDF Zero Span
C/NO Further Measurements EMI Measurements
oBwW Time Domain Power EMI
Harmonic Distortion
Marker
Third Order Intercept Functions
m All Functions Off
AM Modulation Depth

Fig. 3-52: Select spurious emissions via hardkey MEAS

Emission Measurements

Spectrum Emission Mask
=
W
Spurious Emissions

2. Inthe Sweep list, delete ranges 1 and 2. Exclude frequencies between 12.5 MHz
below the first 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. (Fig. 3-53)

3. Adjust the limit settings in the remaining two ranges to -57 dBm and -47 dBm.
Check the other settings. (Fig. 3-53)

4. Press Adjust X-Axis. This applies the settings.
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Spurious Emissions =

Range 1 Range 2 Range 3
Range Start 20 MHz 1 GHz 1.9925 GHz
Range Stop 1 i5Hz 1.9075 GHz | 12.75 GHz
Filter Type Mormal(3... | Normal{3... | Normal{3...
RBW 100 kHz 1 MHz 1 MHz
VBW 300 kHz 3 MHz 2 MHz
Sweep Time Mode Auto Auto Auto
Sweep Time 32.1 ms 32.1 ms 43.1 ms
Oetector RMS RMS RMS
Ref Level 0 dBm 0 dBm 0 dBm
RF Att Mode Auto Auto Auto
RF Attenuation 10 dB 10 dB 10 dB
Preamp Off Off Off
Sweep Points 32001 322001 32001
Stop After Sweep Off Off Off
Transducer None Mone None
Limit Check Absolute Absolute Absolute
Abs Limit Start -57 dBm -47 dBm -47 dBm
Abs Limit Stop -27 dBm -47 dBm -47 dBm

Fig. 3-53: Sweep list settings for spurious emission test. Sweep range is set 30 MHz to 12.75
GHz and RMS detector is selected. 1907.5 to 1992.5 MHz is excluded (example: Operating
band I)

Limit check line shows the result of the test.
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Fig. 3-54: Result for spurious emission. Limit check shows “Pass” if spurious emission remains
below the limit. Measurements for individual range are shown in the result summary section

Additional Co-existing requirements
Additional requirements may apply for:
1 Protection of the BS receiver of own or different BS (see subclause 6.5.3.7.3)

1 Co-existence with other systems in the same geographical area (see subclause
6.5.3.7.4 and 6.5.3.7.8.2) [1]

1 Co-existence requirements for co-located BS ( see subclause 6.5.3.7.5 and
6.5.3.7.8.2) [1]

Demo Program

For this test, additional parameters must be defined. The settings are reported. A
spectrum analyzer is used.

Test Specific Parameters

Limit: 30 MHz - 1 GHz BT 00 dBm

Limit: 1 GHz - 12.75 GHz A7.00  dBm
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FSx Attenuation
Attenuation 0.00 dB
Interfering Signal (Path B) 0.00| dB

Fig. 3-55: Special settings receiver spurious emissions.

The limits for the spectrum measurement can be entered directly. Set the FSx
attenuation. Please note the settings from the specification listed in Table 3-10.

w7 7 Receiver Spurious Emissions

FSx Aftenuation Level: 0.00 dB

Limit
Test Frequency Range Power (dBm} (dBm) Status
T.7 Receiver Spurious Emissions
30 MHz -1 GHz — — -87.07| -57.00| Passed
1GHz-12.75GHz — — -76.92| -47.00| Passed

Fig. 3-56: Example report for test case 7.7

3.8 Verification of the internal BER calculation (Clause 7.8)

Base station System with internal BER calculation can synchronize it's receiver to
known pseudo-random data sequence and calculates bit error ratio from the received
data. This test is performed only if base station System has this kind of feature. This
test is performed by feeding measurement signal with known BER to the input of the
receiver. Locations of the erroneous bits shall be randomly distributed within a frame.
Erroneous bits shall be inserted to the data bit stream as shown in Fig. 3-57.

Information, | BER CRC tBk concatenation/ Channel Radio frame

% i ; 1 5t interleaving
data insertion attachment ode block segment| 41 coding equalisation

. Physical Physical
Radio frame . TiCH ¥ ) ) ¥
seoention Rate matching mulpeing _> chanrel Q}lnd mter]ea\rmH channel —> PhCH

segmentation mapping

Fig. 3-57: BER insertion into the information data [1]

The aim of this test is to verify that the internal BER calculation accuracy shall meet
requirements for conformance testing. BER indicated by the base station System shall
be within +10% of the BER generated by the RF signal source for the measurement
signals specified in Table 3-11.
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Measurement signal requirements

Transport channel combination Data rate BER
DPCH 12.2 kbps 0.01
Table 3-11: Measurement signals requirements for internal BER calculation

Signal source parameters should be set according Table 3-12

Signal source parameters

Parameters Level/status Unit
BS Class f<3.0 GHz 3.0GHz<f<4.2GHz
UL signal Wide Area BS -110.3 dBm -110 dBm dBm/3.84 MHz
level Medium Range BS -100.3 dBm -100 dBm
Local Area BS / Home BS  -96.3 dBm -96 dBm
Data PN9 or longer
sequence

Table 3-12: Parameters for signal source

Test Setup
Trigger
r—-——"  —""— — — — — — —
Base Station il ATT
(DUT)

Fig. 3-58: Verification of the internal BER calculation test setup. The SMx generates the W-CDMA
uplink reference measurement channel with data rate 12.2 kbps.

Settings

1 The SMx generates a W-CDMA signal with reference measurement channel data
rate 12.2 kbps, a known BER and level settings according to Table 3-11 and
Table 3-12 which is applied to the BS receiver port.

1 Set BS to transmit a “SFN mod 4” periodic trigger.

Test procedure

1. Use standard procedure (see 3.1.1) to generate the uplink signal.

Wanted Signal

State Off O On Reference Measurement Channel  RMC 12.2 kbps -
3
RF Frequency ‘ 2.140 000 000 00|GHz -| Power Level -110.3|dBm -

Bit Error Rate 0.01

Fig. 3-59: Set Bit error rate of the wanted signal

2. SetBit Error Rate = 0.01 in the Wanted Signal section

w

Press Apply Settings
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4. Measure the BER at the BS receiver ports. Calculation shall be done at least
over 50,000 bits.
Demo Program
For this test, additional parameters must be defined. The settings are reported.

BER Settings
BER 0.01

Fig. 3-60: Special settings for Verification of BER calculation

BER can be entered directly. Please note the settings from the specification listed in
Table 3-11.

7.8 Verification of the internal BER calculgtion *sse==

Generator Seftings:

- BS Class: Wide Area BS

- Scrambiing Code: 000000

- Scrambiing Mode: Long

- Signal attenuation (Path Al - 0.00 dB

Test Item | Frequency (MHz)| Power (dBm)| BER] | status

7.8 Verification of the internal BER calculation

Generated Signal | 1950.00] -110.30] 0.01 |

Time: 8142014 5:27:535 PM

Fig. 3-61: Example report for test case 7.8
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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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R&:5 RUN
File View Resources Options

Eﬂ File Browsers |
Test Plans | Tests | Hyaports|

I Add (=] Remove o4 Favorite

Testplan

Help
FINew 5 Open @ Save All [ (1 Abort All |

No Testplan Loaded |

41

; Installed

L0 My Tests

, Application Notes
) CMW-KT059 Developer Kit

Session:  AKTER

License Server: CMWPC, Serial #100965

1MA114 2e

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.

Rohde & Schwarz
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WCDMA_BS_Rx_Tests XIL'-K:DMA_BS_Tx_Test x|

d Abort Wl Step | Idle | ﬁ Parameters ﬁﬂe;ources ~ = Edit [ save As =
e BN eax BH=Ee s
Steps I Description

WCDMA BS Fx Tests
1 WCDMA_ES_Fx_Tests

Testplan Details [ Yield SCP| Report J| 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_Rx_Tests). 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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File  View | Resocurces | Options  Testplan

EﬁFiIe Browsers Bar Code Reader ...

Ted Measurement Report ...

Test Plans
Add = Fh=-| SCPI Connections ...

-y Installed SCPI Report ...
G- | Applicat Serial Port ...

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 will run in demo mode and output a fictitious test report.

L Bl
4%, SCPI Connections u

Globals |

b Alias Resource Name Timeout -

[ ]|smx2 TCPIPD:10.85.0.170:INSTR 10000
TCPIPO:10.85.0.117:INSTR 10000

Feporting Break: test after successive timeouts
[] Demo Mode
| Add. || Delete Corfigure... | Test Connection |

o] (oo

ke

Fig. 4-4: SCPI connections.

Resource Mame Composer =
Ales Remote Interface Assistant
S VISA: National Instrumers: V/5.4.0F0
Resource Name Interface Type: VAT [Netwerk) -
TCPIPO:10.85.0.117:INSTR Board No. o
< Assistant TCPIP
Timeout {ms) IP Address @  Host Mame ()
10000 IPAddess 10 8 0 117
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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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(TCPIPO0::10.85.0.53::INSTR} established!
0:00:00.416.433: Session handle: 1
0:00:00.417.797: Resource Mame: TCPIPO::10.85.0.53::INSTR
0:00:00.418.760: VISA Manufacturer: National Instrurnents
0:00:00.420.853: [—>=TCPIP0::10.85.0.53::INSTR] *IDN?
0:00:00.506.689: [<—TCPIP0::10.85.0.53::INSTR] Rohde&Schwarz, FSWW-13,1312.8000K13/101157,2.10
0:00:00.508.290: [—=TCPIP0::10.85.0,53::INSTR] *RST;*CLS;*QPC?
0:00:00.645.087: [<—-TCPIP0::10.85.0.53::INSTR] 1
0:00:00.647.203: [-»>TCPIPO::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::INSTR] INST:SEL BWCD
0:00:00.656.442: [—>=TCPIP0::10.85.0.53::INSTR] SENS:FREQ:CENT 2000MHz
0:00:00.657.892: [—>TCPIP0::10.85.0,53::INSTR] SENS:CDP:LCOD #HO
0:00:01.133.068: [—>=TCPIP0::10.85.0,53::INSTR] SENS:CDP:PREF TOT
0:00:01.140.435: [—>TCPIP0::10.85.0,53::INSTR] INIT:COMNT OFF
0:00:01.144.236: [->TCPIP0::10.85.0.53::INSTR] INIT:IMM; *OPC
0:00:02.149.043: [->TCPIPO::10.85.0.53::INSTR] *ESR?
0:00:02.151.031: [<--TCPIPO::10.85.0.53::INSTR] 1
0:00:02.151.746: [—>TCPIPO::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? FERRar
0:00:02.164.324: [<=—TCPIP0::10.85.0.53::INSTR] 577.945495605
0:00:02.165.064: [—=TCPIP0::10.85.0,53::INSTR] CALC:MARIK:FUNC:WCDP:RES? EVMPeak
0:00:02.167.922: [<-—-TCPIP0::10.85.0.53::INSTR] 82.5495986938

Testplan Details I Yield I Measurement Report | SCPI Report | Progress Log

Fig. 4-6: SCPI report

4.2 References

[1] Technical Specification Group Radio Access Network; Base Station (BS)
conformance testing (FDD) (Release 10), 3GPP TS 25.141 V10.10.0 (2014-03)

[2] Rohde & Schwarz: 3GPP FDD incl. enhanced MS/BS tests, HSPA, HSPA+,
Digital Standard for R&S®SMW200A, User Manual
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4.3

4.4

Additional Information

Please send your comments and suggestions regarding this application note to

TM-Applications@rohde-schwarz.com

Ordering Information

Ordering Information for Signal Generators

Vector Signal Generator
Product Description

Vector Signal Generator
Baseband Generator
SMU-B11 Baseband Generator
Baseband Main Module

1st RF path up to 6 GHz

2nd RF path up to 6 GHz

1st RF path up to 20 GHz

2nd RF path up to 20 GHz
AWGN

Digital Standard 3GPP FDD

Ordering Information for Signal Generators

Vector Signal Generator
Product Description

Vector Signal Generator
Baseband Generator

Baseband Generator

SMU-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
SMW200A
SMW-B10
SMW-B11
SMW-B13
SMW-B10x
SMW-B20x
SMW-B120
SMW-B220
SMW-K-62
SMW-K42

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.
1412.0000.02
1413.1200.02
1159.8411.02
1141.8003.04

1413.0404.02
1413.1100.02
1413.3484.02
1413.3784.02

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 Ordering No.
Vector Signal Generator SMBV100A 1407.6004.02
RF 9 kHz — 6 GHz SMBV-B106 1407.9703.02
Baseband Generator with Digital Modulation (Realtime) SMBV-B10 407.8907.02
and ARB (32 Msample), 120-MHz RF BW

AWGN SMBV-K62 1415.8419.02
Digital Standard 3GPP FDD SMBV-K42 1415.8048.02
3GPP FDD Enhanced MS/BS Tests, incl. HSDPA SMBV-K43 1415.8054.02
Digital Standard HSPA+ SMBV-K59 1415.8219.02

Ordering Information for Signal Generators

Signal Generator

Product Description Type Ordering No.
Microwave Signal Generator SMF100A 1167.0000.02
RF and Microwave Signal Generator SMB100A 1406.6000.02
SGMA RF Source SGS100A 1416.0505.02

Ordering Information for Analyzers

Signal and Spectrum Analyzers

Product Description Type Ordering No.
Up to 13, 26, 43, 50 or 67 GHz FSW 1312.8000Kxx
Up to 26, 43, 46, 50 or 67 GHz FSQ 1313.9000.xx
Up to 13, 30, or 40 GHz FSV 1307.9002Kxx
Up to 13, 30, or 40 GHz FPS 1319.2008.xx
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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.


mailto:customersupport@rohde-schwarz.com
mailto:customer.support@rsa.rohde-schwarz.com
mailto:customersupport.la@rohde-schwarz.com
mailto:customersupport.asia@rohde-schwarz.com
mailto:customersupport.china@rohde-schwarz.com

