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Tests On 3GPP WCDMA FDD
Node Bs in Accordance with Standard TS 25.141

Application Note 1IMAG67

Application Note 1IMA67 describes how to test 3GPP WCDMA FDD base stations using the Base Station
Test Set ®FSMU-W in accordance with the TS 25.141 standard. The R&S®FSMU-W is a powerful
combination of the Signal Analyzer R&S®FSQ and the Vector Signal Generator R&S®SMU200A. Application
Note 1MAG67 is about transmitter, receiver, and performance tests including Error Vector Magnitude for High
Speed Downlink Packet Access (HSDPA). For each test, this application note provides a hardware setup,
step-by-step instructions on how to perform the test, and screenshots of measurement results.

Program 3G_FSMU_NodeB is included. Run 3G_FSMU_NodeB to perform measurements via remote
control or to simulate the base station signals, or simply use it as a programming model for your own test

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

e The WCDMA BS Test Set R&S®FSMU-W is referred to as the FSMU.

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

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

The R&S logo, Rohde & Schwarz, and R&S are registered trademarks of
Rohde & Schwarz GmbH & Co. KG and its subsidiaries.
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3GPP WCDMA FDD Node B Tests

Application Note 1MA67 describes how to test 3GPP WCDMA FDD base
stations using the Base Stat|on Test Set °FSMU in accordance with the TS
25.141 standard The R&S®FSMU is a powerful combination of the Signal
Analyzer R&S®FSQ and the Vector Signal Generator R&S®SMU200A.
Rohde & Schwarz presents these instruments together with comprehensive
documentation and software examples for WCDMA base station test [2].

Application Note 1MA67 is about transceiver, receiver, and performance
tests including Error Vector Magnitude for High Speed Downlink Packet
Access (HSDPA). For each test, this application note provides a hardware
setup, step-by-step instructions on how to perform the test, and
screenshots of measurement results.

Program 3G_FSMU_NodeB is included. Run 3G_FSMU_NodeB to
perform measurements via remote control or to simulate the base station
signals, or simply use it as a programming model for your own test scripts.

Application Note 1IMA67 supersedes Application Note 1MA37 [3], Tests on
3G-Base Stations to TS 25.141, which was issued two years ago.

In the meantime, Rohde & Schwarz has developed the SMU, which offers a
very high dynamic range and fastest real-time WCDMA signal generation.
The SMU Test Case Wizard - a completely new user friendly interface
oriented towards the standard - simplifies manual and remote operation for
3GPP WCDMA BS measurements, see section 4.

On the analyzer side the FSQ offers a lot of new features as well such as
List Mode for spurious emissions, Combined Measurements for faster
transmitter testing, and High Speed Downlink Packet Access (HSDPA)
processing.

Program 3G_FSMU_NodeB fully uses these new features. And additional
tests that are not part of TS 25.141 will be implemented, e.g. multicarrier
measurements.

Application Note 1IMA67 emphasizes practical aspects, i.e. how to perform
the base station tests, which hardware setup is required, and step-by-step
procedures. This information is provided in sections 6, 7, and 8.

Chapter 2 provides a short overview of the base station transmitter and
receiver tests. Chapter 3 shows the principles for operating program
3G_FSMU_NodeB. Chapter 4 introduces the SMU Test Case Wizard. Tips
on how to measure path loss in Chapter 5 conclude these introductory
sections.

If you are already familiar with base station testing, you can skip these
sections.

Application Note 1MAG67 refers to ETSI TS 25.141 Release 5. All tests are
specific to frequencies of operating band I.

The SMU firmware must be version 1.35.09 or later, and the FSQ firmware
at least 3.65 SP2.
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2 The 3G Base Station Tests

1MAG67_02E

There are three types of 3G base station tests in TS 25.141:
e  Transmitter tests

e Receiver tests

e Performance tests

See Fig. 2_1 for the principal test setup:

SMU/SMR Generators

Uplink s ignal

Downlink signal

FSQ Analyzer
remote
control IEEE

Hode B Manager 3G _FSMU HodeB

Fig. 2_1: Principal test setup for 3G base station tests. For transmitter tests,
the FSQ records the downlink signal of the base station. For receiver and
performance tests, the SMU — and sometimes additional generators —
provides one or more uplink and interfering signals.

Unlike mobile tests, the 3G base station tests of TS 25.141 are performed
without any signaling. The base station is set to the appropriate test mode
to transmit, to receive, and to evaluate bit and block error rates. Because
there are no specifications on how to achieve this, the various base station
manufacturers provide their own customized setup tools. Assume that the
laptop on the left-hand side in Fig. 2_1 is responsible for managing the
base station under test.

Program 3G_FSMU_NodeB running on the right-hand laptop in Fig. 2_1
can control only the Rohde & Schwarz instruments. It configures the
devices, runs the measurement sequence, and checks the test results
against the limits of the standard.

Run the base station tests semiautomatically as follows:
1. Set up base station (left-hand laptop).
2. Run test using program 3G_FSMU_NodeB (right-hand laptop).
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3. Check results (left- or right-hand laptop, depending on test).

4. Repeat steps 1 to 3 with modified parameters if necessary.

Note: 3G_FSMU_NodeB is distributed including the source code. Copy
the remote control commands to your base station manager program,
which makes it easy to integrate the analyzer and generators into your test
systems.

For reference, the SMU simulates the downlink signals of a base station
under test. The FSQ monitors the uplink signals in the time, frequency and
code domains.

Fig. 2_1 shows only the principal hardware setup. For most of the tests, you
need additional components such as attenuators, couplers, filters, etc. A
detailed hardware setup for each test is provided in sections 6, 7, and 8.

To keep the figures with the test setups simple, the remote control
connections have been omitted on the following pages.
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Transmitter tests

Transmitter tests are measurements on the base station downlink signal.
The base station transmitter is active. For the downlink, TS 25.141 specifies
five different types of test signals to make sure that measurement results
from different base stations can be compared. These types of signals are
called test models (TM).

Table 2_1 provides transmitter tests stipulated by TS 25.141.

No. Test Measurement ™
6.2 Base Station Output Power

6.2.1 BS Maximum Output Power mean power of carrier |1
6.2.2 CPICH Power Accuracy code domain power 2
6.3 Frequency Error TX frequency 1,4
6.4 Output Power Dynamics

6.4.1 Inner Loop Power Control code domain power 2
6.4.2 Power Control Steps code domain power 2
6.4.3 Power Control Dynamic code domain power 2
6.4.4 Total Power Dynamic Range | power of one carrier 4
6.5 Output Spectrum Emissions

6.5.1 Occupied Bandwidth spectrum 1
6.5.2.1 Spectrum Emission Mask spectrum 1
6.5.2.2 Adj. Channel Leakage Ratio spectrum 1
6.5.3.4.1 Spurious Emissions Categ. A | spectrum -
6.5.3.4.2 Spurious Emissions Categ. B | spectrum -
6.5.3.4.3 Protection of the BS Receiver | spectrum -
6.5.3.4.4 Coexist. with GSM900 spectrum -
6.5.3.4.5 Coexist. with DCS1800 spectrum -
6.5.3.4.6 Coexist. with PHS spectrum -
6.5.3.4.7 Coexist. with Adj. Services spectrum -
6.5.3.4.8 Coexist. with UTRA-TDD spectrum -
6.5.3.4.9 Coexist. with UTRA Band | spectrum -
6.5.3.4.10 | Coexist. with UTRA Band llI spectrum -
6.5.3.4.11 | Coexist. with PCS1900 spectrum -
6.5.3.4.12 | Coexist. with GSM850 spectrum -
6.7 Transmit Modulation

6.7.1 Error Vector Magnitude EVM, power, freq. 1,45
6.7.2 Peak Code Domain Error error versus code 3

Table 2_1: Summary of transmitter tests. The left-hand column lists the
section number of the test in TS 25.141. It is followed by the name of the
test and the physical parameter that is checked. The right-most column
specifies which test model has to be used.

The FSQ covers all the tests. Measure the TX total power in the time
domain. Measure the occupied bandwidth, ACLR, and spurious emissions
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in the frequency domain with predefined limit lines. Measure the channel
power, error vector magnitude and peak code domain error in the code
domain using 3G personality FS-K72, and FS-K74 for HSDPA signals.

For tests 6.4.2 and 6.4.3, the SMU simulates the uplink signal of user
equipment with transmission power control active. The FSQ measures the
base station response as power steps of one code channel versus time.

Receiver tests

Receiver tests are Bit Error (BER) measurements of a wanted signal with
and without additional interferers. The bit error rate is evaluated inside, or
with additional equipment connected to the base station. The result is
output on the left-hand laptop in Fig. 2_1.

For the wanted signal, TS 25.141 defines the Uplink Reference
Measurement Channels (UL RMC).

Table 2_2 summarizes the receiver tests stipulated by TS 25.141.

No. Test Signal UL
RMC
7.2 Reference Sensitivity Level wanted signal only 12.2
7.3 Dynamic Range + AWGN 12.2
7.4 Adjacent Channel Selectivity + WCDMA in adj. ch. 12.2
7.5 Blocking Characteristics + WCDMA / CW 12.2
7.6 Intermodulation Characteristics | + WCDMA + CW 12.2
7.7 Spurious Emissions - -
7.8 Verification of BER Calculation | wanted signal only 12.2

Table 2_2: Summary of the receiver tests. As in table 2_1, the left-hand
column lists the section number of this test in TS 25.141. It is followed by
the name of the test and a short description of the signal constellation
applied. The right-most column shows that all receiver tests use the same
uplink reference measurement channel configuration with a data rate of
12.2 kbps.

Generate the wanted and the AWGN signals with the SMU. Generate
further WCDMA and CW interferers with a second SMU or with the second
channel of a two-channel SMU, or — for the blocking tests — with an SMR.

Check the RX spurious emissions (test 7.7) using the FSQ.
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Performance tests

For performance tests, RF signals are applied simultaneously to both RX
ports of a base station.

All tests (except the subset of preamble detection tests) are block error
(BLER) measurements of a wanted signal. The interferer signal consists of
Additive White Gaussian Noise (AWGN).

Table 2_3 summarizes the performance tests stipulated by TS 25.141.

No. |Test Signals Variable
8.2 Demod. in Static Propagation Cond. 2 signals + AWGN data rate
8.3 Demod. in Multipath Fading Cond.

8.3.1 | Multipath Fading Case 1 2 fading signals + AWGN | data rate
8.3.2 | Multipath Fading Case 2 2 fading signals + AWGN | data rate
8.3.3 | Multipath Fading Case 3 2 fading signals + AWGN | data rate
8.3.4 | Multipath Fading Case 4 2 fading signals + AWGN | data rate
8.4 Demod. in Moving Propag. Cond. 2 del. signals + AWGN data rate
8.5 Demod. in Birth / Death Propag. Cond. 2 alt. signals + AWGN data rate
8.6 Verification of Int. BLER Calculation 1 signal with errors data rate
8.8 RACH Performance

8.8.1 | Preamble Detection in Static Prop. Cond. 2 signals + AWGN Ec/ No
8.8.2 | Preamble Detection in Fading Case 3 2 signals + AWGN Ec/ No
8.8.3 | Message Demod. in Static Prop. Cond. 2 signals + AWGN Ec/ No
8.8.4 | Message Demod. in Fading Case 3 2 signals + AWGN Ec/ No
8.9 CPCH Performance

8.9.1 | Preamble Detection in Static Prop. Cond. 2 signals + AWGN Ec/ No
8.9.2 | Preamble Detection in Fading Case 3 2 signals + AWGN Ec/ No
8.9.3 | Message Demod. in Static Prop. Cond. 2 signals + AWGN Ec/ No
8.9.4 | Message Demod. in Fadfing Case 3 2 signals + AWGN Ec/ No

Table 2_3: Summary of the performance tests. As in the previous tables,
the left-hand column lists the section number of this test in TS 25.141. It is
followed by the name of the test and a short description of the signal
combination applied.

Performance tests are not only repeated using different frequencies but
also with other parameters changed, such as different data rates or
different E. / Ny; see right-most column of Table 2_3.

A two-channel SMU is required in order to generate both test signals.

Like with the receiver tests, the BLER is evaluated internally or with
additional equipment connected to the base station. The result is output on
the left-hand laptop in Fig. 2_1.
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3 Program 3G_FSMU _ NodeB

1MAG67_02E

Install program 3G_FSMU_NodeB on your PC. The instructions are
provided in the Installation Guide for Program 3G_FSMU_NodeB in the
annex.

Run 3G_FSMU_NodeB.

The first time you start 3G_FSMU_NodeB, a user interface similar to Fig.
3_1 will appear.

PRIES
Help
- [TEST! BTS
" Transmitter Tests
Bl 521 Base Stalion Masimum Dutput Power M| s
™ PerfomanceTests © Ref Extemn
™ ToolBox @ Ref. Inten
— RESULTS ~ GENERATOR — ANALYZER
~ It lral ird it tral
53 3GPP FDD BASE STATION TEGTS  <¢< = e Sl
Seanching for instuments
found
Generator 1 SML charnel & Fieq {24000 MH: Fieq 2214000 Mz
Generator 2 SML charnel B ==
Generator 3 SMA Level 3000 |ea
Arslyzer | FSQ vl = " et Lev 3[150 =3y
Path B Path &
Lo o0 Lowe om0
Ser Ser
i
Configusd Configure . Confiqued
T
Running &) Ermi ./ RAunning

Beoak % 2 lde

Demo Settings [~

3

Fig. 3_1: User interface of program 3G_FSMU_NodeB. Proceed clockwise:
Select your test from a list of standard tests. Enter your test parameters,
e.g. frequency, level, and so on. You can control the test by clicking
Configure, Start, or Break. Check your test results displayed in the result
window.

When you start 3G_FSMU_NodeB, it scans the IEC/IEEE bus for
connected instruments. A list of detected devices will be output in the result
window; see Fig. 3_1.

Up to three generators are needed in order to run all tests. Generators 1
and 2 could be one two-channel SMU, or two one-channel SMUSs. In this
case, the generator with the lower IEC/IEEE address is selected as
generator 1. The SMR is mandatory as generator 3, and the FSQ as the
analyzer.

If required instruments are not connected, you will be informed.
Nevertheless, you can navigate through the program at any time to simulate
a measurement.

If you forget to connect an instrument or if devices could not be found — for
example, if two of them are set to the same IEC/IEEE address — do the
following:

1. Quit the program.
2. Connect the instruments correctly.
3. Run 3G_FSMU_NodeB again.
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Selecting your test

Select your test type, e.g. Transmitter tests, and double-click one test in the
list, see Fig. 3_2.

7 1MAGT: 3 GPP FDD NODEB TESTS 8| -10(x|
Help
— BTS
E o1 Tests
El EtevaTon (E422  Power Conbal Step Talerance T | Quputpower Jo0
Kt 621 Biase Stafion Mavimum Output Power
™ ToolBox 2. CPICH Pawer Accuracy

e — : onirol Step Toler
—RESULTS —— Combined Dutput Power Tolerance ¢ as, Power | ANALYZER
. Conbined Dutput Power Tolerance / Min, Power

3+ AP FL B43a  PowerControl Dynamic Range / Pmax -3 d8
643 Fower Conirol Dynanic Fiange / Pras - 28 B

¥ remate cantrol

651 DOccupied Bandwidth
6521 Spectum Emission Mask
6522  Adacent Channel Leakage Pawer Riafio [ACLR) =N . oo e

£51/2  Inband Spectum Combi
65341  Spuiious Emissions Cateory A

£ &
£5.3423 Spurious Emissions Category B / 9kHz - 3 GHz e I 2
65342 Spuious Emissions Category B / 3GHz - 12.75 GHz s

- &
65343 Piotection of the BS Receiver Logs =000
C

653441 CoEristence with G3M300 / Operation in same geographic siea
653442 CoEristence with GSMID / Colacated BS
6.5.3451 CoEristence with DCS1800 / Operaion in same geographic aica
653452 Cofsistence with DC31800 / Colocated BS

Ser
i Code

\
65346  CoExistence with PHS / Operstion in same geographic area onfigure 2 Conligued
65347  Cosustence uith Services n Adecent Fisquency Bands

653481 CoExilence with UTRATOD / Operalion in same geagraphic area Shart # i
653482 CoEsistence with UTRATOD / Colocated BS |

653491 CoEristence with UTRA Band | / Operation in same geographic aiea \

653492 Co-Existence with UTRA Band | / Colocated BS Bt Ll
6534101 CoExitence with UTRA Band Il / Operation n same geographic aiea

6534102 CoEsistence with UTRA Band Il / Colocated BS
6534111 CoEristence with PC51300 / Operation in same geomiaphic area Quit
£.5.34.11.2 CoEristence with PCS1900 / Codocated BS
6.5.34,121 CoEristence with GSME50 / Dperation in same geomraphic aca
6534122 Cosistence with GSMES0 / Colocated BS

671 Error Vector Magnitude Test Model 1
E7.1 Error Wector Magnitude Test Model 4
B.7.1 Error Vector Magnitude Test Model &
E72 Peak Code Domain Enor

Fig. 3_2: List of implemented transmitter tests. All tests use the FSQ to
measure the base station downlink signal in the time, frequency, or code
domain. A detailed description of each test is provided in sections 6, 7, and
8.

Entering your test parameters

Help:
- TEST. BTS
™ Transmitter Tests
I Beceiver Tests 6.21 Base Stalion Maximum Output Powser 0 e O o
™ PerfomanceT ests @& Ref Exten
™ ToolBox " Ref Inten
— RESULTS ~ GENERATOR ——— ANALYZER

¥ remote control ¥ remote control

»»»  3GPP FDD BASE STATIOM TESTS << ;I

Freq 2120.00 MHz Freq gZTZD 00 kHz
Level g-TDDD dBrm

Path 4555 dB
Loss

Ser g
Code 0 hex

Configured ) Configured

Rurning i) Brast .0 Running

graok 2 e
_ o= |

Demo Settings W

Figure 3_3: Controls, and parameter entry fields of the program window.
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e Ref. Extern/ Intern:

For testing on the spot, set all instruments to the external reference
provided by the base station. Set the reference to internal if you work
without a base station under test.

e BS Output Power:

This parameter is used for transmitter tests only. Enter the rated max.
output power of the base station under test.

e Frequency:

Enter the uplink or downlink frequency, respectively. You may copy the
generator frequency to the analyzer field, and vice versa. If you receive a
channel number instead of a frequency value, calculate the frequency as
follows:

frequency = channel number /5 (MHz)

e Path Loss:

Measure the path losses of your hardware setup and enter the attenuation
as a positive value; see next section. This is very important in order to
obtain reliable test results that can be compared with other measurements.

e Scrambling Code:

A base station uses different scrambling codes and a different counting
system for uplink and downlink.

The uplink scrambling code is a natural number including zero. It can be
any number within the absolute scrambling code space. This counting
system is called the secondary scrambling codes.

For the downlink, the base station counts the scrambling codes with an
increment of 10(hex) in the absolute code space. This counting system is
called the primary scrambling codes.

Primary scrambling code 1 stands for secondary scrambling code 10(hex),
primary code 2 for secondary code 20(hex), and so on.

Program 3G_FSMU_NodeB always expects the absolute secondary
scrambling code. Enter the value in hex format.

e Generator Level:

Enter the level required at the DUT connector. The path loss is
automatically compensated by program 3G_FSMU_NodeB. For receiver
tests, click the blue button labeled set level to standard to set the levels in
accordance with TS 25.141.

e Analyzer Ref. Level:

Enter Ref. Value manually, or click (for transmitter tests only) the blue
button labeled Optimize Ref. Lev. & Att., see below.

12 Rohde & Schwarz
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e  Small Setup Button

In general, transmitter tests do not need a generator (except test 6.4.2).
However the program sets up the generator as well to provide the same
downlink signal as expected from the base station. If you don't need this
reference signal, click the green button labeled small setup, see Fig. 3_3.

Then the input fields for the generator will disappear, and check box remote
control is deactivated. The generator will no longer be addressed by the
program.

Small setup is the normal setting for measurements on the base station.
Test times are optimized.

Reactivate the generator by clicking the generator check box remote
control.

Before running receiver or performance tests, you may first want to monitor
your uplink signal with the analyzer. If not, switch to small setup. The input
fields of the analyzer will nhow disappear. Reactivate the instrument by
clicking the analyzer check box remote control.

Blue Buttons:

e  Optimize Ref. Lev. & Att.:

Appears for transmitter tests only. Calculates and sets the optimum values
for the analyzer reference level and input attenuator. The optimum is
derived from the entries of BS output power and analyzer path loss.

. Set Level to Standard:

Appears for receiver and performance tests only. Sets the generator levels
in accordance with TS 25.141.

e Arm Trigger:

Appears for receiver and performance tests only. Resets the generator
trigger to armed auto. This stops a running generator until the next trigger.

Demo Settings:

If there is no base station available, simulate the downlink signal with SMU
generator. For receiver and performance tests, monitor the uplink test
signal with FSQ analyzer.

»  Connect analyzer and generator RF ports directely together.
»  Activate check box Demo Settings.
>  Run your test.

Demo Settings will match the settings of the analyzer with the settings of
the generator. Note that now the levels applied are no longer compliant to
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the standard. Demo Settings guarantees that the signals have sufficiant
carrier to noise ratio without overdriving the analyzer.

The 10 MHz reference of the instruments is set to internal.

To make the Demo Settings mode plainly visible, the parameter input fields
of program 3G_FSMU_NodeB are dimmed. They cannot be accessed until
the check box Demo Settings is deactivated. Deactivating Demo Settings
does not change any parameters.

Save / Restore of parameters:

If you quit the program, all current test parameters will be stored
automatically on your hard disk and reloaded at the next program start.

Running a test

Once the hardware has been set up and the measurement parameters
have been entered, you can run a test.

1. Click Configure.

This will set up the Rohde & Schwarz instruments. Configuration always
starts with a RESET of the connected devices in order to be independent of
the test history. Wait until configuration has finished.

Transmitter tests: The analyzer is now ready to be started. If the generator
is not deactivated, it is already outputting an adequate downlink signal.

Receiver tests: The generator is waiting for the trigger from the base
station. If not deactivated, the analyzer is ready to be started.

2. Set up the base station.
3. Click Start.
Transmitter tests: You have started an analyzer recording.

Receiver tests: You have started an analyzer recording if the analyzer is
used.

4. Repeating a test:
Transmitter tests: Click Start again. You do not need to reconfigure.

Receiver tests: Click Reset trigger to stop the generator and make it wait for
the next trigger from the base station.

Note: Once the instruments have been configured, program
3G_FSMU_NodeB will no longer access the instrument settings. If
necessary, modify these settings manually after configuration by the
program has finished. Clicking Start or Reset trigger will not affect your
manual changes.

5. Click Break.

Clicking this button breaks a running test. It could take some time for the
click to be recognized. If a test is terminated this way, the test result may be
invalid.

14 Rohde & Schwarz
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Modifying a test

Program 3G_FSMU_NodeB is distributed with the source code. It is written
using LabWindows CVI. To modify the code and generate a version of your
own, you need the LabWindows CVI software from National Instruments
(Rev. 5.5 or later).

When you look at the code, you will find the transmitter tests in file
t _tests.c, the receiver test in file r _tests.c, and the performance
tests in file p_tests.c. For each test, one function is called when
Configure is clicked, e.g. Config_621(), and another when Start is
clicked, e.g. Run_621() . Edit these functions to change or add remote
control commands or to modify the test sequence.

The other program files control the user interface and program flow, the
remote control, and the error handling.

» After code modifications, recompile the program and build a new
executable.

Help function:

This application note is included in the program 3G_FSMU_NodeB. To
open it during operation

» click the Help item in the menu bar, and help... in the subsequent
pulldown menu.

_ 1MAG7: 3GPP FDD NODEB TESTS =13l

- o

[ fusblenden  Zutick  Vowwdts  Drucken

|
b

T ot | Suchen | %
= 2 The 3G Base Station Tests
[ [2) 1 Dvervisw
i [2] 2 The 36 Base Station Tests
RE
= @ 3 Program 3G_FSMLU_NodeB
P [7] 4 Measuing Path Losses +  Transmitter tests
[2] 5 #bbreviations and Defiritions
[ @ 6 Transmitter Tests
= @ 7 Receiver Tests *  Performance tests
[7] 8 Toobox
= @ 3 Summary

There are three types of 3G hase station tests in TS 25.141: 1

+  Receiver tests

See Fig. 2_1 for the principal test setup

Mode B Mamager 36 FSHI odsl

Fig. 2_1: Principal test setup for 3G base station tests. For transmitter tests, the F3Q
records the downlink signal of the base station. For receiver and performance tests, the LI

Fig. 3_4: Help function shows application note 1IMAG67
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4 The SMU Test Case Wizard

The Test Case Wizard is a program running on the SMU, to help you set up
base station tests for the 3GPP standard TS 25.141. It covers all tests
which can be performed by the SMU generator without additional
instruments: signal generation for TX test Power Control Steps, the RX
tests, and the Performance tests.

For manual operation start the Wizard via menu button Test Case
Wizard... in the SMU 3GPP FDD main panel. A window similar to Figure 4.1
opens:

Freq A 1.950 000 000 00 | GHz ~| Pep A [-83.04 dBm Leva|-06.48 [abm -
FreqB] 1.950 000 000 00 | GHz ~| Pep 8 [-83.04 dBm LevB|-06.48 [abm -

| A ALC-Auto | B: ALC-Auto info |
3IGPP FDD: Test Cases According to TS 25.141: 8.3.1 Dy fulation of DCH in { Fading Case 1 Conditions 'ZJ
est Case 8.3.1 Multipath Fading Case 1 | =
General Settings

Edit Mode IAccol(Iing to Standard j
Trigger Configuration ,W
Marker Configuration |Aulo El E
Diversity | On j é

Basestation Configuration E

Scrambling Code {hex) 0
Scrambling Mode Long Scrambling Code ~

Power Class |Wi(le Area BS =l
1.94 1.945 1.95 1.955 1.96
Frequency / GHz
Signal

State on Reference Measurement Channel lm
RF Frequency Wmﬁﬁ GHz ~»| Power Level m’m

AWGN Configuration
State on Required BLER m
Power Level (within 3.84 MHz BW) | 84.00 [4Bm -] Eb/NO [Fz250 e =]

Fading C guration
State

[ Apply Settings | !

3GPP FDD | | | | | |

SOEREDDS | T825141

Figure 4.1: The SMU Test Case Wizard window. To select a test click the
down arrow on the right in the field Test Case. A list of TX, RX, and
Performance tests will appear. Select test case you require, e.g.
Performance test 8.3.1.

The SMU Test Case Wizard provides two Edit Modes:
e  According to Standard,
e  User Definable.

According to Standard configures the generator completely in accordance
with the specification TS 25.141. By selecting the required test case, the
SMU is preset to generate wanted and interfering signals, modulated and /
or unmodulated carriers, and AWGN, as stipulated by the standard. Levels
and level ratios, frequency offsets, and noise and fading conditions are set
automatically.
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User Definable supports variation from the standard. The grey fields in Fig.
4.1 will turn into white edit fields. Enter values as you require for the power
levels of the wanted and the interfering signal, or for Eb / NO. Switch
AWGN, or Fading On or Off.

Finally click Apply Settings which acts as an Enter key for all of the settings
above, and switch the RF outputs on.

A graphical display in the Wizard window shows which signals are active
during the selected test. For test case 8.3.1 Multipath Fading Case 1 the
green curves in Fig. 4.1 symbolize the wanted signal with varying signal
strength. The orange line represents the AWGN interferer applied with
constant amplitude over a bandwidth greater than the channel bandwidth.

For remote control the SMU Test Case Wizard offers a new set of IEEE-
commands for extensive generator settings. This simplifies the writing of
tests scripts.

See for example the command to select the test case 8.3.1:
: SOUR: BB: WBGP: TS25141: TCASe TC831

This automatically presets:

e Type, power level, and fading profile of the wanted signal according to
TS 25.141

e Fading On

e  AWGN On, system bandwidth and power level according to TS 25.141
e  Trigger 1 External

e Diversity On

To apply the pre-settings use command
: SOUR: BB: WBGP: TS25141: TCASe: EXECut e

The new commands are additional; the old ones still work. For example,
you can set the trigger to Internal independently at any time.

Program 3G_FSMU_NodeB fully takes advantage of the new IEEE
commands. For more information, refer to [2].

Note: The Test Case Wizard is already prepared for Rel. 6 of TS 25.141.
It supports the three Power Classes of base stations:

e Wide Area BS
e  Medium Range BS
e [ocal Area BS

For base stations built according to Rel. 5 or less, set Power Class
to Wide Area BS.
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5 Measuring Path Losses

1MAG67_02E

Before running any of the tests, carefully measure the insertion loss
between the base station under test and each instrument of the current
hardware setup. Enter the measured values in program 3G_FSMU_NodeB
as generator or analyzer path loss respectively before you start the test.
The losses will be automatically compensated by the software.

Some tests run within a limited frequency range. For test 6.2.1 Base Station
Maximum Output Power, for example, you only need the insertion loss at
low, middle, and high frequencies of the allocated downlink band. You can
probably use one and the same loss value three times.

Other tests, e.g. spurious emissions or receiver blocking tests, span a
frequency range from 1 MHz up to 12.75 GHz with continuously increasing
path loss. To compensate precisely for the analyzer insertion loss, enter
level correction tables as transducer tables in FSQ, see section "Frequency
Correction" in [2].

As an easy first approach, enter the (highest) loss at the highest frequency.
If the test fails at lower frequencies, reduce the path loss to an appropriate
value at these frequencies.

A helpful tool for measuring frequency response is the Rohde & Schwarz
application program FreRes, part of Application Note 1IMAQ9, which can be
downloaded free of charge from

http://www.rohde-schwarz.com/appnote/1IMA09

Note: For measurements below 10 MHz, set the analyzer to input DC.
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6 Transmitter Tests

Transmitter tests are measurements on the base station downlink signal.
Nearly all tests stipulate to set the base station to maximum power.

» Always insert an attenuator (with sufficient attenuation) at the
base station output. Make sure that the attenuator can handle the
high power applied. Keep in mind that the attenuator will heat up.

» The maximum power at the analyzer's RF input must not exceed
+30 dBm.

Graphical User Interface GUI of program 3G_FSMU_NodeB:

Help
- TEST BTS
L itter Tests
I Becsiver Tests .21 B 358 Station Maximum Dutput Power [ e FE @
B utput Power m
I PefomanceTests ¢ Ref. Extem
™ ToolBox & Ref. Intem
— [ vsa1 Base Station Masimum Output Power |~ GENERATOR — ANALYZER
. g i 2 . E:VE; s:::zéf::?;i e L | remate control I (emate conirel
E42b  Combined Output Power Tolerance / Max. Power
£42b  Combined Output Power Tolerance / Min. Power

E43a Power Contral Dynamic Range / Pmax - 3dB
643b Power Contral Dynamic Range / Pmax - 28 dB

F 214000 | MH 4
651 Oocupied Bandwidth req ‘ iz AL Vi
521  Spectum Emission Mask
Level 2000 &
6522  Adjacent Channel Leskage Power Raio (ACLA) ove " Ref Lev Z[550 B
6512 Inband Spectrum Corbi el
Path
65341  Spuiiaus Emissions Calegary & Path oo & Path e a8
65342a Spuious Emissiors Catego B / 9 kHz -3 GHz . .
: ) o o
65342b Spurlous Emissions Calegory B / 3 GHe- 1275 GHz Ser o e Ser i s

65343 Protestion of the BS Recsiver

653441 CoEsistence with GSMI00 / Operation in same geographic area
653442 CoEsistence with GSMID / Codocated BS Configured ) Configure ) Carfiguing
653451 CoEsistence with DES1800 / Operation in same geographic aiea
53452 CoEsistence with DES1800 / Colocated BS

Running ) Brast . Running
E.5.346  CoEsistence with PHS / Operation in same geographic aiea

BREAT  EvaienmoeshSomees e Fepee B
553481 CoExistence with UTRA-TDD / Dperation in same geographic arsa ek e I
53482 CoEsistence with UTRA-TDD / Colocated BS

553431 CoEsistence with UTRA Band | / Operation in same gangraphic area
653492 CoEsistence witr UTRA Band | / Colocated BS Quit
6534101 CoEsistence witr UTRA Band Il / Operalion in same geographic area
6534102 CoEsistence with UTRA Band Il / Colocated BS

BRBAT 1| BnEeicme it FESETD . Gzt iy e geerenl e en
5534112 CoEsistence with PES1900 ¢ Co-locaied BS

6534121 CoEsistence it GSHES0 / Dperalion in same geomraphic area
5534122 CoEsistence with GSHBS0 / Colocater BS

il

E7.1 Erar Vector Maghitude Test Model 1
E7.1 Emor Vector Magnitude Test Model 4
E.7.1 Enor Wector Magnitude Test Model 5
E72 Peak Code Domain Error

Fig. 6_1: GUI for all TX tests, and a test list. If you click Small Setup the edit
fields for the generator disappear, and program 3G_FSMU_NodeB runs
with maximum speed.
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6.2.1 Base Station Maximum Output Power

The output power of the base station is the mean power of one carrier
delivered to a load with impedance equal to the nominal load impedance of
the base station transmitter.

The purpose of test 6.2.1 is to verify that the maximum output power of the
base station across the frequency range remains within +2.7 dB and
—2.7 dB of the manufacturer's rated maximum output power.

The test uses test model 1. Both Ref. Extern or Intern is applicable.

Recommended hardware test setup:

Fig. 6.2.1 1 shows the test setup for Base Station Maximum Output Power
measurements. This setup is used for all transmitter measurements, except
for test 6.4.2 Power Control Steps and Transmit Intermodulation.

The base station TX signal is attenuated by 30 dB before it reaches the
FSQ. The base station maximum output power should be below 45.7 dBm.
Attenuated by 30 dB, the level at the analyzer RF port never exceeds the
analyzer input limit of +30 dBm.

The 30 dB attenuation is considered part of the path loss between the base
station and the FSQ. If the path loss is measured and entered in program
3G_FSMU_NodeB, itis compensated automatically.

Make sure that the attenuator can handle the high output power of the base
station.

Attenuator
eg. 30 dB / 100 W
o

—d

Fig. 6.2.1 1: Hardware test setup for Base Station Maximum Output Power

test. The FSQ records and evaluates the downlink signal characteristics. A
high-power attenuator protects the input of the analyzer.

FSQ Analyzer

Instruments and accessories:
1. FSQ (signal analyzer)
2. Attenuator, 30 dB, 50 W min.(e.g. Suhner)

Path loss compensation:

» Measure the path loss between the base station antenna connector
and the FSQ.

A helpful tool for measuring the path loss is the Rohde & Schwarz
application program FreRes (Frequency Response), part of Application
Note 1MAQ9, which can be downloaded free of charge from
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http://www.rohde-schwarz.com/appnote/1IMA09

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.2.1_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Transmitter Test 6.2.1.

Select small Setup (only the analyzer is needed).

Enter the BS max. rated power as Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Click Configure.

ook w

© o N

On the base station:

10. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1. Use the type of test
model 1 (1-64, 1-32, 1-16) with the largest number of channels that
can be supported by the base station.

In the program window:

11. Click Start.
12. Check results.

13. Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.2.1_2 shows the measurement result on the analyzer screen. Fig.
6.2.1 3 shows the numeric evaluation of program 3G_FSMU_NodeB.

Rat 58 dEm hEE 10 4E SWE 100 ma
50
i
|- z0
% -
10
0.
| -10
|--20
|--z0
=40
Cantec 2.115 EHx 10 may
T Channal W-COMA 3PP rwo
Eandwidth 3 wWHz
Fower 42 .66 dBm

Fig. 6.2.1_2: Base Station Maximum Output Power measured in the time
domain with RMS detector. The analyzer uses an RRC measurement filter
of 5 MHz bandwidth which covers one complete channel.
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RESULTS
| o [
E.21 Baze Station Maximum Dutput Power

-Busy .

Output Power: 42 66 dBm

Lower Limnit: 40,30 dBrm

Upper Limit: 4570 dBm

Test: PASSED

- completed -

o

Fig. 6.2.1_3: Base Station Maximum Output Power as provided by program
3G_FSMU_NodeB. The measurement limits of +/-2.7 dB are related to the
value Output Power which was entered during step 6 of the test procedure.

PASSED is displayed if the limits are not violated.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Base Station Maximum Output Power could be measured by using the
Rohde & Schwarz NRP-Z power sensors as well; see [2]. The
measurement result will be the same if there are no significant spurious
emissions and if the adjacent channel leakage ratio (ACLR) is low,
e.g. -45 dBc or -50 dBc, respectively (which are the limits of test 6.5.2.2
ACLR).

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.2.1.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When configuration has finished, click Start.

8. Check results.
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6.2.2 CPICH Power Accuracy

CPICH Power Accuracy is defined as the maximum deviation between the
primary CPICH code domain power indicated on the BCH and the primary
CPICH power measured at the TX antenna interface.

The purpose of test 6.2.2 is to verify that the base station under test
delivers primary CPICH code domain power within +2.9 dB and —2.9 dB of
the ordered absolute value.

The test uses test model 2.

Recommended hardware test setup:

Fig. 6.2.2_.1 shows the test setup for CPICH Power Accuracy
measurements. This setup is the same as for 6.2.71 Base Station Maximum
Output Power.

Attenuator
eg. 30 dB / 100 W
o

—d

Fig. 6.2.2_1: Hardware test setup for CPICH Power Accuracy test. The

FSQ records and evaluates the downlink signal characteristics. A high-
power attenuator protects the input of the analyzer.

]

FSQ Analyzer

Instruments and accessories:
e  FSQ (signal analyzer) with option FS-K72 installed
e  Attenuator, 30 dB, 50 W min. (e.g. Suhner)

Path loss compensation:

» Measure the path loss between the base station antenna connector
and the FSQ); see section 6.2.1 Base Station Maximum Output Power.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.2.2_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.2.2.
4. Select small Setup (only the analyzer is requested).
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5. Enter the BS max. rated power as Output Power.

6. Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Enter the downlink scrambling code Scr Code of the base station in the
analyzer input field.

© o~

3G_FSMU_NodeB expects the absolute scrambling code number.
For downlink, the base station counts the scrambling codes with
increments of 10(hex). These code numbers are called the primary
codes.

If the documented base station scrambling code is 1, enter 10(hex),
for 2 enter 20(hex), and so on.

10. Click Configure.

On the base station:

11. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 2.

In the program window:

12. Click Start.
13. Check results.

14. Repeat the test at the middle and top frequencies (M and T).
Test results:

Fig. 6.2.2_2 shows the measurement result on the analyzer screen, and
Fig. 6.2.2_3 the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.2.2_2: CPICH Power Accuracy. The analyzer displays the code
domain representation of the downlink signal (test model 2) in the upper
half of the screen. You can find the CPICH at the left-most position, with
channel number 0. The lower half of the analyzer screen shows numeric
measurements results. It contains the GLOBAL RESULTS as total power,
frequency error, and so on; and CHANNEL RESULTS for the selected
CPICH channel, e.g. the absolute channel power Channel Power Abs.,
which has to be checked by this test.

RESULTS
E22 CPICH Power Accuracy ;I
-Buay .

CPICH Power: 32.74 dBm

Lowwer Lirnit; 30.10 dBm

Upper Limit: 35.90 dBm

Test: PASSED

- completed -

| -

Fig. 6.2.2 3: CPICH Power Accuracy as provided by program
3G_FSMU_NodeB. The CPICH power of test model 2 is stipulated as total
power minus 3 dB. The measurement limits of +/-2.9 dB are related to the
value Output Power (which was entered during step 6 of the test procedure)
of -3 dB.

PASSED is displayed if the limits are not violated.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.
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Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.2.2.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When the configuration has finished, click Start.

8. Check results.

6.3 Frequency Error

The Frequency Error is tested together with the Error Vector Magnitude
(EVM); see section 6.7.1.
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6.4. Output Power Dynamics
6.4.2 a Power Control Steps
6.4.2b Combined Output Power Tolerance

The Power Control Step is the required step change in the downlink
transmitter output power of one code channel in response to the
corresponding power control command. A power step size of 1 dB is
mandatory; a step size of 0.5 dB is optional.

The purpose of this test is to verify that the step size lies between 0.4 dB
and 1.6 dB for the 1 dB steps, and between 0.15 dB and 0.85 dB for 0.5 dB
steps.

The Combined (or aggregate) Output Power Tolerance is the required total
change in the downlink transmitter output power of one code channel in
response to ten consecutive power control commands corresponding to the
code channel in question.

The purpose of this test is to verify that the combined power control step
range after ten consecutive equal commands lies between 7.9 dB and
12.1 dB for 1 dB steps, and between 3.9 dB and 6.1 dB for 0.5 dB steps.

Both tests use test model 2.
Program 3G_FSMU_NodeB checks the 1 dB limits only.

Recommended hardware test setup:

Fig. 6.4.2_1 shows the test setup for Power Control Steps and Combined
Output Power tolerance.

10 WHz ref

Trigger

l SMU Generator

Attenuator
e, 30 dB 7100 W

FSQ Analyzer

Fig. 6.4.2_1: Test setup for Power Control Steps and Combined Output
Power Tolerance. Antenna diversity is used: The RX2 input of the base
station receives the SMU uplink signal with the transmission power control
bit TPC, toggling for power control steps or alternating after ten slots for
combined output tolerance. The FSQ is connected via a high-power
attenuator at the RX1/TX socket of the base station under test.

To synchronize the frame timing of the base station and the SMU, the base
station provides a frame trigger that starts the generator. Connect this
signal to the BNC socket TRIGGERT1 on the frontpanel of the SMU. The
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Trigger could be the start of frame number (SFN) or a signal that indicates
the start of a data block (e.g. fransmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

The standard stipulates that all steps within the power control dynamic
range declared by the manufacturer must be measured. We recommend
that testing be done at least at a high, low, and middle output power.

For measuring the combined output power, 3G_FSMU_NodeB provides
two tests 6.4.2 b:

Combined Output Power Tolerance/Max. Power is intended for high output
power. It starts with ten steps to decrease the power, and continues with ten
steps to increase the power, and so on.

Combined Output Power Tolerance/Min. Power is intended for low output
power. It starts with ten steps to increase the power, and continues with ten
steps to decrease the power, and so on.

Instruments and accessories:

e  FSQ (signal analyzer) with option FS-K72 installed
e  SMU (generator)

e  Attenuator, 30 dB, 50 W min. (e.g. Suhner)

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the FSQ.

» Measure the path loss between the base station antenna connector
RX2 and the SMU.

Test procedure:

1. Connect the base station with the generator and analyzer as shown in
Fig. 6.4_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Click check box Ref. Extern.

4. Select the appropriate test from the list of 6.4.2 tests.

5. Enter the base station power (to be defined in step 18) as BS Output
Power.

6. Setthe analyzer frequency Freq to the lowest frequency within the

operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att. This sets the analyzer Ref Lev.

Enter the TX downlink scrambling code (specified by the base station)

for the analyzer.

© o N
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10.

11.
12.
13.
14.

15.

3G_FSMU_NodeB expects the absolute scrambling code number.
For downlink, the base station counts the scrambling codes with
increments of 10(hex). These code numbers are called the primary
codes.

If the documented base station scrambling code is 1, enter 10(hex),
for 2 enter 20(hex), and so on.

Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

Set the generator frequency to the analyzer frequency minus 190 MHz.
Set the generator level to —80 dBm.

Enter the generator Path Loss of your hardware test setup.

Enter the uplink scrambling code for the generator. This is the absolute
(secondary) scrambling code as specified for the base station receiver.
Click Configure.

The SMU generator now waits for the trigger signal from the base station.

On the base station:

16.

17.

18.

Set the base station to the lowest frequency within the operating
frequency band (B frequency).

Set the base station power to appropriate levels within its power control
dynamic range. Select test model 2.

Set the base station to start the inner loop power control test.

When the trigger occurs, the generator provides the uplink signal with
the TPC bit alternating for each slot or after ten equal bits, respectively.

In the program window:

19.

20.

21.
22.

Click Start.

The analyzer starts a single sweep recording two frames. The program
automatically searches an adequate section of the trace and evaluates
the power step size.

Check results.

Repeat the test using other power levels.
Repeat the test at the middle and top frequencies (M and T).

Test result for Power Control Steps:

Fig. 6.4.2_2 shows the measurement result on the analyzer screen.
Fig. 6.4.2_3 shows the numeric evaluation of program 3G_FSMU_NodeB.

1MAG67_02E
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Fig. 6.4.2_2: Power Control Steps are represented in the lower half of the
screen as power versus slot. The displayed curve shows the power of
channel 120. This is the right-most code channel of the code domain
display in the upper half of the analyzer screen. The step width is measured
by the analyzer's delta marker.

RESULTS

E42a Paower Control Steps TPC bits altemating

- GEMERATOR_1 generates uplink signal -
Busy...

Power difference between 2 stepz; 1,00 dB

- completed -

| -]

Fig. 6.4.2_3: Test results for test 6.4.2 Power Control Steps of program
3G_FSMU_NodeB. PASSED is displayed if the step size lies between 0.4
dB and 1.6 dB.

Test result for Combined Output Power Tolerance:

Fig. 6.4.2_4 shows the measurement result on the analyzer screen.
Fig. 6.4.2_5 shows the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.4.2_4: The power versus slot is represented in the lower half of the
screen. The displayed curve shows the power change of channel 120. This
is the right-most code channel of the code domain display in the upper half
of the analyzer screen. With trigger free run he analyzer records two frames
to have at least one complete power ramp in its memory. The power
difference of ten steps is evaluated by 3G_FSMU_NodeB software.

RESULTS

6.42b 10 Power Control Steps down and up _I
GENERATOR_1 generates uplink signa
Bus

Power difference after 10 steps -9.99 dB

completed

Fig. 6.4.2_5: Test results for test 6.4.2 Combined Output Power Tolerance
of program 3G_FSMU_NodeB. Limits are checked in the same manner as
for 1 dB steps. PASSED is displayed if the aggregate power change lies
between 7.9 dB and 12.1 dB.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.
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In the program window:

3. Select one of the Transmitter Tests 6.4.2.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7. When the configuration has finished, click Start.

8. Check results.

6.4.3 Power Control Dynamic Range

The Power Control Dynamic Range is the difference between the maximum
and the minimum code domain power of one code channel, while the power
levels for the other code channels remain unchanged.

The test consists of three steps:

1. Measure the base station maximum output power Pmax in accordance
with test 6.2.1 using test model 1.

2. Set the base station to test model 2, and measure the code domain
power of DPCH on channel 120 (which should be Pmax minus 3 dB)
using test 6.4.3 a.

3. Set the code domain power of channel 120 to Pmax minus 28 dB.
Measure again using test 6.4.3 b.

The purpose of this test is to verify that the maximum code domain power
of channel 120 is equal to or greater than Pmax minus 4.1 dB, and the
minimum code domain power equal to or less than Pmax minus 26.9 dB.

Recommended hardware test setup:

Fig. 6.4.3_1 shows the test setup for base station Power Control Dynamic
Range measurements. This setup is the same as for 6.2.7 Base Station
Maximum Output Power.

Fig. 6.4.3_1: Hardware test setup for Power Control Dynamic Range test.

The FSQ records and evaluates the downlink signal characteristics. A high-
power attenuator protects the input of the analyzer.

Attenuator
eg. 30 dB / 100 W
o

—d

-

FSQ Analyzer
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Instruments and accessories:
e FSQ (signal analyzer) with option FS-K72 installed
e Attenuator, 30 dB, 50 W min. (e.g. Suhner)

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the FSQ.

Test procedure:
1. Connect the base station with the FSQ as shown in Fig. 6.4.3_1.

In the program window:

2. If not already done, run test 6.2.1 Base Station Maximum Output
Power to determine Pmax.

Select Transmitter Test 6.4.3 / max power.

Select small Setup (only the analyzer is needed).

Enter the Pmax of the base station as BS Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Enter the downlink scrambling code Scr Code of the base station in the
analyzer input field.

ook w
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3G_FSMU_NodeB expects the absolute scrambling code number.
For downlink, the base station counts the scrambling codes with
increments of 10(hex). These code numbers are called the primary
codes.

If the documented base station scrambling code is 1, enter 10(hex),
for 2 enter 20(hex), and so on.

10. Click Configure.

On the base station:

11. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 2.

In the program window:

12. Click Start.
13. Check results.

14. Repeat the test at the middle and top frequencies (M and T).

15. Repeat the measurements with test 6.4.3 / min power and code
channel 120 set to Pmax minus 28 dB.
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Test results:

Fig. 6.4.3_2 shows the measurement result on the analyzer screen, and
Fig. 6.4.3_3 the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.4.3_2: Power Control Dynamic Range test. The analyzer displays the
code domain representation of the downlink signal (test model 2) in the
upper half of the screen. You can find the DPCH under test on the right.
The lower half of the analyzer screen shows numeric measurements
results. It contains the GLOBAL RESULTS as total power, frequency error,
and so on; and CHANNEL RESULTS for the selected channel, e.g. the
absolute channel power Channel Power Abs., which is the measurement
result of this test.

RESULTS
B.4.3 Power Control Dynarmic Fange ;I
-Buzy ...

DPCH Power: 33.84 dBrm

L Lirrit: 33.90 dBm

Test: PASSED
- completed -

H

Fig. 6.4.3_3: Power Control Dynamic Range test as provided by program
3G_FSMU_NodeB. The measurement limits of —4.1dB (or —26.9 dB,
respectively) are relative to the value Output Power that was entered during
step 7 of the test procedure.

PASSED is displayed if the limits are not violated.
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You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.4.3 max. or min. power.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When the configuration has finished, click Start.

8. Check results.

6.4.4 Total Power Dynamic Range

The Total Power Dynamic Range is tested together with the Error Vector
Magnitude (EVM); see section 6.7.1.

6.5.1 Occupied Bandwidth

This test is shown here as a single measurement. You can do this test
together with tests Spectrum Emission Mask and Adjacent Channel
Leakage Power Ratio in a single shot, see section 6.5.1/2 In-band
Spectrum Combi.

The Occupied Bandwidth is the width of a frequency band such that the
mean power emitted below the lower and above the upper frequencies are
equal to 0.5 percent of the total mean transmitted power.

The purpose of this test is to verify that the emission of the base station
does not occupy an excessive bandwidth.

The test uses test model 1.

Recommended hardware test setup:

Fig. 6.5.1_1 shows the test setup for Occupied Bandwidth Measurements.
This setup is the same as for 6.2.1 Base Station Maximum Output Power.
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Attenuator
eg. 30 dB / 100 W
o

—d

Fig. 6.5.1_1: Hardware test setup for Occupied Bandwidth test. The FSQ

records and evaluates the downlink signal characteristics. A high-power
attenuator protects the input of the analyzer.

FSQ Analyzer

Instruments and accessories:
e  FSQ (signal analyzer) with option FS-K72 installed
. Attenuator 30 dB, 50 W min.

Path loss compensation:

» Measure the path loss between the base station TX connector and the
FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.5.1_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Transmitter Test 6.5.1.

Select small Setup (only the analyzer is needed).

Enter the Pmax of the base station as Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Click Configure.

ook w
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On the base station:

10. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1.

In the program window:

11. Click Start.

12. Check results.
13. Repeat the test at the middle and top frequencies (M and T).
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Test results:

Fig. 6.5.1_2 shows a measurement result on the analyzer screen. Fig.
6.5.3_3 shows the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.5.1_2: Occupied Bandwidth on the analyzer. 99% of the total power
are measured between the markers T1 and T2.

RESULTS
E51 Oecupied Bandwidth LI
-Buzy ..

Occupied Bandwidth: 4,167 MHz

Upper Limnit; 5,000 MHz

Test: PASSED
- completed -

o

Fig. 6.5.1 3: Occupied Bandwidth test as provided by program
3G_FSMU_NodeB

PASSED is displayed if the occupied bandwidth is equal to or less than 5
MHz.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.
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Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.5.1.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When the configuration has finished, click Start.

8. Check results.

6.5.2.1 Spectrum Emission Mask

This test is shown here as a single measurement. You can do this test
together with tests Occupied Bandwidth and Adjacent Channel Leakage
Power Ratio in one shot, see section 6.5.1/2 In-band Spectrum Combi.

Spectrum Emission Mask checks for unwanted emissions outside the
assigned channel in the downlink band.

Test purpose is to verify that the emission of the base station do not exceed
the limits defined by a mask defined in TS 25.141 standard.

The test uses test model 1.

Recommended hardware test setup:

Fig. 6.5.2.1_ 1 shows the test setup for Spectrum Emission Mask
measurements. This setup is the same as for 6.2.1 Base Station Maximum
Output Power.

Attenuator
eg. 30 dB / 100 W
o

—d

Fig. 6.5.2.1_1: Hardware test setup for Spectrum Emission Mask test. The

FSQ records and evaluates the downlink signal characteristics. A high-
power attenuator protects the input of the analyzer.

-

FSQ Analyzer
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Instruments and accessories:
e FSQ (signal analyzer) with option FS-K72 installed
e  Attenuator 30 dB, 50 W min.

Path loss compensation:

» Measure the path loss between the base station TX connector and the
FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.5.2.1 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.5.2.1.

4. Select small Setup (only the analyzer is needed).

5. Enter the Pmax of the base station as Output Power.

6. Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Click Configure.

© o N

On the base station:

10. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1.

In the program window:
11. Click Start.

12. Check results.
13. Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.5.2.1 2 shows a measurement result on the analyzer screen. Fig.
6.5.2.1 3 shows the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.5.2.1 2: Spectrum Emission Mask on the analyzer. The measured
values are far below the mask limits.

RESULTS
B521 Spectum E mizsion Mask _I
- Busy ...
Test: PASSED
- completed -

Fig. 6.5.2.1 3: Spectrum Emission Mask test as provided by program
3G_FSMU_NodeB

PASSED is displayed if the measured values do not exceed the mask
limits.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.
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In the program window:

3. Select Transmitter Test 6.5.2.1.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7. When the configuration has finished, click Start.

8. Check results.

6.5.2.2 Adjacent Channel Leakage Power Ratio

This test is shown here as a single measurement. You can do this test
together with tests Occupied Bandwidth and Spectrum Emission Mask in
one shot, see section 6.5.1/2 In-band Spectrum Combi.

Adjacent Channel Leakage power Ratio (ACLR) is the ratio of the RRC
fitered mean power centered on the assigned channel frequency to the
RRC filtered mean power centered on an adjacent channel frequency.

Test purpose is to verify that the ACLR does not exceed 44.2 dB for a 5
MHz channel offset, and 49.2 dB for a 10 MHz channel offest.

The test uses test model 1.

Recommended hardware test setup:

Fig. 6.5.2.2_1 shows the test setup for ACLR measurements. This setup is
the same as for 6.2.1 Base Station Maximum Output Power.

Fig. 6.5.2.2_1: Hardware test setup for Adjacent Channel Leakage power

Ratio test. The FSQ records and evaluates the downlink signal
characteristics. A high-power attenuator protects the input of the analyzer.

Attenuator
eg. 30 dB / 100 W
o
—

FSQ Analyzer
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Instruments and accessories:
e FSQ (signal analyzer) with option FS-K72 installed
e  Attenuator 30 dB, 50 W min.

Path loss compensation:

» Measure the path loss between the base station TX connector and the
FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.5.2.2_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Transmitter Test 6.5.2.2.

Select small Setup (only the analyzer is needed).

Enter the Pmax of the base station as Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Click Configure.

ook w
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On the base station:

10. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1.

In the program window:
11. Click Start.

12. Check results.
13. Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.5.2.2_2 shows a measurement result on the analyzer screen. Fig.
6.5.2.2_3 shows the numeric evaluation of program 3G_FSMU_NodeB.

1MAG67_02E 42 Rohde & Schwarz



3GPP WCDMA FDD Node B Tests

~ HEW 20 KHzx
« WEW 200 kHz

Ref 45 dEm REE O dE BT
|« i
-2
=
2 SGL
=, ] 1
| o
L
[T |I !|
|20
| -z0 |J l.
|- oo
WW B R gy il s TSNS N S PN P AP
Ceakee 2.12 @Hz 2,53 wmiz ¢ Spaa 23.35 BiHz
Tx Channal W -COMAR 3GEFEF KO
Eandwidth .94 WE
i ® Powe 42.14 dBm
Adjacant Channal
Eandwidbh .84 WE=z Lower -&7.67 dB
spaci 5 WE
LECE : Upper -&57.71 dE
Albacnabta Channal
Eaadwidbh 3.84 wWE= Lowesr —-&9.38 dB
Spici.ng 10 WE=x Upper _69. 02 dB

Fig. 6.5.2.2_2: Adjacent Channel Leakage Power ratio on the analyzer. The
channels with 5 MHz offset are listed as Adjacent channels. Channels with
10 MHz offset are listed as alternate channels.

RESULTS
Bh22 Adjacent Channel Leakage Ratio _I
- Busy ..
ACLR of channel - 10 MHz: -69.38 dB
ACLR of channel n- 5 kHz: -B7.E7 dB
Fower of Chanmel r: 4214 dBm
ACLR of chahneln+ & MHz: £7.71 dB
ACLR of channel no+ 10 MHz: -B9.02 dB
Lirmit for 10 MHz offset: -49.20 9B
Limmit for - 5 MHz offset: 4420 dB
Test: PASSED
- completed - J

Fig. 6.5.2.2_3: Adjacent Chanel Leakage power Ratio results as provided
by program 3G_FSMU_NodeB

PASSED is displayed if the measured values do not exceed the limits of the
standard.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.5.2.2.
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E

Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

Activate Demo Settings.

Click Configure.

When the configuration has finished, click Start.

Check results.

©ONo O

6.5.1/2 In-band Spectrum Combi

Three tests can be performed together in one single fast measurement:
e Occupied Bandwidth
e  Spectrum Emission Mask

e Adjacent Channel Leakage power Ratio ACLR

The Occupied Bandwidth is the width of a frequency band such that the
mean power emitted below the lower and above the upper frequencies are
equal to 0.5 percent of the total mean transmitted power.

The purpose of this test is to verify that the emission of the base station
does not occupy an excessive bandwidth.

The Spectrum Emission Mask and Adjacent Channel Leakage power Ratio
(ACLR) check for out-of-band emissions. These are unwanted emissions
outside the channel bandwidth (excluding spurious emissions).

The purpose of both tests is to verify that the emissions close to the
assigned channel do not exceed the limits of the mask specified in the
standard.

All three tests use test model 1.

Recommended hardware test setup:

Fig. 6.5.1/2_1 shows the test setup for the three tests. This setup is the
same as for 6.2.1 Base Station Maximum Output Power.
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Attenuator
eg. 30 dB / 100 W
o
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Fig. 6.5.1/2_1: Hardware test setup for In-band Spectrum Combi

measurement. The FSQ records and evaluates the downlink signal
characteristics. A high-power attenuator protects the input of the analyzer.

FSQ Analyzer

Instruments and accessories:
e  FSQ (signal analyzer)
e  Attenuator, 30 dB, 50 W min., DC to 12.75 GHz (e.g. Suhner)

Path loss compensation:

» Measure the path loss between the base station antenna connector
and the FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.5.1/2_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

. Select Transmitter Test 6.5.1/2

. Select small Setup (only the analyzer is needed).

. Enter the BS max. rated power as Output Power.

. Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

. Enter the analyzer Path Loss of your hardware test setup.

. Click Optimize Ref Level & Att.

. Click Configure.

o0k W
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On the base station:

10. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1. Use the type of test
model 1 (1-64, 1-32, 1-16) with the largest number of channels that
can be supported by the base station.

In the program window:

11. Click Start.
12. Check results.
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13. Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.5.1/2_2 shows the measurement result on the analyzer screen.
Fig. 6.5.1/2_.3 shows the numeric evaluation of program
3G_FSMU_NodeB.

ég - REW =0 kEz Warker 1 [Tl ]
- VEW =00 KEx -45.26 ABw
Ref 51 dEm AEE 10 4E FENE 100 aa 2.103135504 BH=
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3 ACE Lo -e2.02 o= |HPY
RCE Up -g2.13 a |
ER . ALIL Low -E3. 56 dE
EEEa ALI1 Uy -EX.47 dE
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Fig. 6.5.1/2_2: In-band Spectrum Combi on the analyzer screen. Markers 1
and 2 are set to the —3 dB points to evaluate the current frequency
occupation of the base station transmitter signal. Limit lines define the max.
emissions for the Spectrum Emission Mask and ACLR. They are adapted to
the received base station power automatically.

RESULTS
E51  Occupied Bandwidth: 4 223 MHz _I
Upper Linit: 5,000 kMHz
F&SSED
E.5.21 Spectum emizsion maszk:
F&SSED
B5.22 Adjacent Channel Leakage Ratio ACLR:
ACLR of channel n - 10 MHz: -E2.56 dB
ACLR of channel n - 5 MHz 6202 dB
Power of Chatinel n: 4253 dBm
ACLA of channel n+ 5 MHz: 6213 dB
ACLA of channel n+ 10 MHz: 63,47 dB
Lirnit for 10 MHz offset: -49.20 0B
Lirnit for - 5 MHz offzet: -44.20 dB
PASSED
- complated - _I

Fig. 6.5.1/2_3: Base station In-band Spectrum Combi as provided by
program 3G_FSMU_NodeB.

PASSED is displayed if the measurement results meet the requirements of
the standard.
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You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.5.1/ 2

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When configuration has finished, click Start.

8. Check results.

6.5.3 Spurious Emissions

Spurious Emissions are emissions caused by unwanted transmitter effects
such as harmonic emission, parasitic emission, intermodulation, and
frequency conversion products, but exclude out-of-band emissions. (Out-of-
band emissions are tested by 6.5.2.1 Spectrum Emission Mask and by
6.5.2.2 Adjacent Channel Leakage Power Ratio tests.)

The requirement applies to dedicated frequency ranges. Leave a gap from
12.5 MHz below the lowest carrier frequency to 12.5 MHz above the highest
carrier frequency used.

The purpose of this test is to verify that the spurious emissions do not
exceed the specified limits.

With respect to measurement, the various tests have to be divided into two
types with different requirements and thus different hardware test setups:

»  General spurious emissions with fairly high limits

»  Spurious emissions for base stations collocated with base stations of
other services, tests with very low emission limits, requiring high
dynamic measurements

The hardware setup differs, but the test procedure is the same.

Tests with fairly high limits are:
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6.5.3.4.1 Spurious Emissions Category A

Test Spurious Emissions (Category A) uses the same hardware setup and
test procedure as the other tests below.

6.5.3.4.2 Spurious Emissions Category B

Test Spurious Emissions (Category B) uses the same hardware setup and
test procedure as the other tests below.

6.5.3.4.4.1 Coexistence with GSM900

Test Spurious Emissions in coexistence with GSM900 uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.5.1 Coexistence with DCS1800

Test Spurious Emissions in coexistence with DCS1800 uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.6 Coexistence with PHS

Test Spurious Emissions in coexistence with PHS uses the same hardware
setup and test procedure as the other tests below.

6.5.3.4.7 Coexistence with Services in Adj.
Bands

Test Spurious Emissions in coexistence with services in adjacent frequency
bands uses the same hardware setup and test procedure as the other tests
below.

6.5.3.4.8.1 Coexistence with UTRA TDD

Test Spurious Emissions in coexistence with UTRA TDD uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.9.1 Coexistence with UTRA Band |

Test Spurious Emissions in coexistence with UTRA Band | uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.10.1 Coexistence with UTRA Band Il

Test Spurious Emissions in coexistence with UTRA Band Ill uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.11.1 Coexistence with PCS1900

Test Spurious Emissions in coexistence with PCS1900 uses the same
hardware setup and test procedure as the test below.

6.5.3.4.12.1 Coexistence with GSM850

Recommended hardware test setup:

48 Rohde & Schwarz



1MAG67_02E

3GPP WCDMA FDD Node B Tests

Fig. 6.5.3_1 shows the test setup for these eleven tests. The setup is the
same as for 6.2.1 Base Station Maximum Output Power.

Fig. 6.5.3_1: Hardware test setup for Spurious Emission test with high

limits. The FSQ records and evaluates the downlink signal characteristics.
A high-power attenuator protects the input of the analyzer.

Attenuator
eg. 30 dB / 100 W
o

—d

FSQ Analyzer

Tests with high dynamic requirements are:

6.5.3.4.3 Protection of the BS receiver

Test Spurious Emissions / Protection of the BS receiver uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.4.2 Coexistence with GSM900 / Coll. BS

Test Spurious Emissions for BS co-located with GSM900 uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.5.2 Coexistence with DTS1800/ Coll. BS

Test Spurious Emissions for BS co-located with DTS1800 uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.8.2 Coexistence with UTRA TDD / Coll. BS

Test Spurious Emissions for BS co-located with UTRA TDD uses the same
hardware setup and test procedure as the other tests below.

6.5.3.4.9.2 Coexistence with UTRA Band |/ Coll.
BS

Test Spurious Emissions for BS co-located with UTRA Band | uses the
same hardware setup and test procedure as the other tests below.

6.5.3.4.10.2 Coexistence with UTRA Band Il /
Coll. BS

Test Spurious Emissions for BS co-located with UTRA Band Il uses the
same hardware setup and test procedure as the other tests below.
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6.5.3.4.11.2 Coexistence with PCS1900 / Coll. BS

Test Spurious Emissions for BS co-located with PCS1900 uses the same
hardware setup and test procedure as the test below.

6.5.3.4.12.2 Coexistence with GSM850 / Coll. BS

Recommended hardware test setup:

Fig. 6.5.3_2 shows the test setup for the eight tests.

]

Diplexer Power Term.

FSQ Analyzer

Fig. 6.5.3_2: Hardware test setup for Spurious Emission test with high
dynamic requirements. A diplexer suppresses the base station TX carrier. A
preamplifier improves the sensitivity of the test setup.

Instruments and accessories:

FSQ (signal analyzer)
e  Attenuator, 30 dB, 50 W min., DC to 12.75 GHz (e.g. Suhner)

e For high dynamic tests: diplexer, preamplifier (e.g. MITEC MPN2-
00200200-27P)

Note: Application Note 1EF45 provides a lot of tips on how to measure
spurious emissions on 3GPP Base Station Transmitters, see [5].

Path loss compensation:

» Measure the path loss between the base station antenna connector
and the FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.5.3 1 or
6.5.3_2, respectively.
2. Run program 3G_FSMU_NodeB.

In the program window:
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ar®

7.
8.

Select the appropriate spurious emission test.

Select small Setup (only the analyzer is needed).

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

This frequency will be taken as the lowest allocated service frequency.
The measurements of spurious emissions of category A or B are
performed up to 12.5 MHz below this frequency and then are
continued at 12.5 MHz above.

Enter the analyzer Path Loss of your hardware test setup.

Due to the high span of some spurious tests, enter the (highest) loss at
the highest frequency as a first approach. If the test fails at lower
frequencies, reduce the path loss to an appropriate value at these
frequencies.

Click Optimize Ref Level & Att.

Click Configure.

On the base station:

9.

Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1. Use the type of test
model 1 (1-64, 1-32, 1-16) with the largest number of channels that
can be supported by the base station.

In the program window:

10. Click Start.
11. Check results.

12. Repeat the test at the highest allocated frequency.

Simulation of Node B doesn't make sense. To demonstrate the principle of
operation you may run these tests without a base station connected.

Test results:

RESULTS
[
65341 Spurious Erizzions: Categary &
-Buzy ..
Max, Level
from 9kHz to 180 kHz -4353 dBm (limit: -13 dBm)
from 180 kHz to 30 MHz -38.36 dBm [limit: -13 dBm)
fron 30 MHz ta 1 GHz -34.04 dBra [lirit: -13 dBm)
fron 1GHz ta 21025 MHz <2814 dBra [lirit: -13 dBm)
T carmier center freguency; 21150 MHz
from 21275 MHz to 1275 GHz -20.76 dBm o [limit; -13 dBm)
- completed -

Fig. 6.5.3_3: Result of Spurious Emission test as provided by program
3G_FSMU_NodeB. Spurious emissions of category A are displayed. You
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will see the frequency ranges to be tested, the maximum emission within
each range, and the limit in accordance with the standard.

Note: For test Spurious Emissions Category A the program
3G_FSMU_NodeB uses the list function of the analyzer:

You can specify different frequency sections each with
individual parameters such as Ref.-Level, RBW, sweep
time, points per section, and so on.

We recommend the list mode if different ranges have to be
scanned. The maximum number of sweep point is 100000.
Spurious Emissions Category B exceeds this limit. So this
test is still implemented as a sequence of standard sweeps.

6.7.1 Error Vector Magnitude

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

6.7.1 consists of three tests:

1. Set the base station to Pmax using test model 1. Measure the Error
Vector Magnitude, Frequency Error, and the mean power of the signal.

2. Set the base station to Pmax minus 18 dB using test model 4.
Measure the Error Vector Magnitude, Frequency Error, and the mean
power of the signal.

If the base station supports HS-PDSCH transmission using 16QAM:

3. Set the base station to Pmax using test model 5. Measure the Error
Vector Magnitude, and the mean power of the signal.

The purpose of this test is to verify that the error vector magnitude is less
than 17.5% for a composite signal using only QPSK modulation (test
models 1 and 4), and less than 12.5% for a composite signal that includes
16QAM modulation. Together with the EVM, the Frequency Error and the
Total Power Dynamic range are checked.

Recommended hardware test setup:

Fig. 6.7.1_ 1 shows the test setup for Error Vector Magnitude
measurements. This setup is the same as for 6.2.7 Base Station Maximum
Output Power.

Test 6.7.1 includes test 6.3 Frequency Error. To achieve sufficient
accuracy to meet the requirements for this test, you need a high precision
10 MHz reference for FSQ. If the base station reference output does not
provide enough long term stability, connect a Rubidium or a Cesium
standard to FSQ.
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10MHz retf.

Aftenustor
eg. 30dB £ 100
—

FSQ Analyzer

Fig. 6.7.1_1: Hardware test setup for the Error Vector Magnitude test. The
FSQ records and evaluates the downlink signal characteristics. A high-
power attenuator protects the input of the analyzer.

Instruments and accessories:
FSQ (signal analyzer) with option FS-K72 and FS-K74 installed
Attenuator, 30 dB, 50 W min.

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.7.1_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Transmitter Test 6.7.1 / test model 1.

Click check box Ref. Extern.

Select small Setup (only the analyzer is needed).

Enter the Pmax of the base station as BS Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

0. Enter the scrambling code Scr Code of the base station in the analyzer
input field.

Nookow

B o

3G_FSMU_NodeB expects the absolute scrambling code number.
For downlink, the base station counts the scrambling codes with
increments of 10(hex). These code numbers are called the primary
codes.

If the documented base station scrambling code is 1, enter 10(hex),
for 2 enter 20(hex), and so on.

11. Click Configure.
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On the base station:

12. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a

combination of channels specified as test model 1.

In the program window:

13.
14.
15.
16.

17.
18.

19.

Click Start.

Check results. Note the measurement results for the global power.
Repeat the test at the middle and top frequencies (M and T).

Repeat measurements with test 6.7.7 / test model 4 and base station
power set to Pmax minus 18 dB. Calculate the base station total power
dynamic from the difference between the measurement results of this
test and the previous test using Pmax.
Repeat the test at the middle and top frequencies (M and T).

If supported by the base station, repeat measurements with test 6.7.7 /

test model 5 and base station power set to Pmax.

Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.7.1_2 shows a measurement result on the analyzer screen. Fig.
6.7.1_3 shows the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.7.1_2: Error Vector Magnitude results of a composite signal including
16QAM modulation (test model 5). In the upper half of the screen, the
analyzer displays the code domain representation of the downlink signal.
The lower half of the screen shows the numeric measurement results. Ic
contains the GLOBAL RESULTS as total power, frequency error, and the
composite error vector magnitude to be checked by this test. The
CHANNEL RESULTS field provides additional information about the
channel that is selected in the code domain display, e.g. the absolute
channel power, and the EVM of this channel.

54

Rohde & Schwarz



1MAG67_02E

3GPP WCDMA FDD Node B Tests

RESULTS
B7.1 Error Yector Magnitude Test Model 5 _I
- Bugy .
Emor Yector M agnitude: 063 %
Upper Limit: 17.60 %
PASSED
Frequency error: 002Hz
U pper Limit; 117.75 Hz
P&SSED
Mean power: 42 92 dBrn
- completed -

Fig. 6.7.1_3: Error Vector Magnitude test as provided by program
3G_FSMU_NodeB

PASSED is displayed if the EVM and the Frequency Error are below the
standard limits.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.7.1 / any test model.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7.  When the configuration has finished, click Start.

8. Check results.

6.7.2 Peak Code Domain Error

The code domain error is computed by projecting the error vector (as
defined in 6.7.1) onto the code domain at spreading factor 256. It is
expressed as the ratio of the mean power of the error vector for each single
code to the mean power of the composite waveform. The Peak Code
Domain Error (PCDE) is defined as the maximum of these 256 values.

The purpose of this test is to verify that the peak code domain error is less
than —32 dB to limit intercode crosstalk.

The test uses test model 3.

Recommended hardware test setup:
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Fig. 6.7.2_1 shows the test setup for Peak Code Domain Error. This setup
is the same as for 6.2.1 Base Station Maximum Output Power.

Fig. 6.7.2_1: Hardware test setup for Peak Code Domain Error test. The

FSQ records and evaluates the downlink signal characteristics. A high-
power attenuator protects the input of the analyzer.

Attenuator
eg. 30 dB / 100 W
o
—

FSQ Analyzer

Instruments and accessories:
e FSQ (signal analyzer) with option FS-K72 installed
e  Attenuator 30 dB, 50 W min.

Path loss compensation:

» Measure the path loss between the base station TX connector and the
FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 6.7.2_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Transmitter Test 6.7.2.

Select small Setup (only the analyzer is needed).

Enter the Pmax of the base station as Output Power.

Set the analyzer frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the analyzer Path Loss of your hardware test setup.

Click Optimize Ref Level & Att.

Enter the scrambling code Scr Code of the base station in the analyzer
input field.

ook w

© ® N

3G_FSMU_NodeB expects the absolute scrambling code number.
For downlink, the base station counts the scrambling codes with
increments of 10(hex). These code numbers are called the primary
codes.
If the documented base station scrambling code is 1, enter 10(hex),
for 2 enter 20(hex), and so on.

10. Click Configure.

On the base station:
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11. Set the base station to the lowest frequency within the operating
frequency band (B frequency), and to max. output power with a
combination of channels specified as test model 1.

In the program window:

12. Click Start.
13. Check results.
14. Repeat the test at the middle and top frequencies (M and T).

Test results:

Fig. 6.7.2_2 shows a measurement result on the analyzer screen. Fig.
6.7.2_3 shows the numeric evaluation of program 3G_FSMU_NodeB.
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Fig. 6.7.2_2: Peak Code Domain Error on the analyzer. In the upper half of
the screen, the analyzer displays the code domain representation of the
downlink signal. The code domain errors appear as the 'noise floor'.

The lower half of the screen shows the Peak Code Domain Error versus
slot. The marker is set to maximum.
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RESULTS
B.7.2 Peak Code Domain Ermror d
- Buay .

Peak Code Domain Error:. -65.86 dB

Upper Linit: -32.00de

Test: PASSED
- completed -

| /]

Fig. 6.7.2_3: Peak Code Domain Error as provided by program
3G_FSMU_NodeB.

PASSED is displayed if the peak code domain error is equal to or less than
-32 dB.

You can repeat the measurement without reconfiguring the instruments.
Simply click Start again.

Simulation of Node B by the SMU:

1. Connect the FSQ input directly with (port A of) the SMU.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Transmitter Test 6.7.2.

4. Use full (not small) setup. If the generator input fields are not visible,
activate the remote control check box of the generator.

5. Activate Demo Settings.

6. Click Configure.

7. When the configuration has finished, click Start.

8. Check results.
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The receiver tests assume that the base station under test is not equipped
with RX diversity. For receivers with diversity, tests are to be performed by
applying the specific signals to one of the receiver inputs, and terminating
or disabling the other(s).

Once the base station has synchronized to the incoming signals, the bit
error rate (BER) is measured. This can be done internally or by external
equipment connected to the base station.

For internal BER calculation, test 7.8 (Verification of the Internal BER
Calculation) should be done first. This is a test without RF impairments,
using fairly high signal levels.

All other tests work with very low RX levels.

Graphical User Interface GUI of program 3G_FSMU_NodeB:

Help
. EEER BTS
I Transmiter Tests ; e
B Feeeiveriots 172 Relerence Sensitivity Level Gererator 1 - - 3573‘-0_ o
I PerfomanceT st £~ it Extem :
™ ToolBox & Ref. Intem
RESULTS GENERATOR —— ANALYZER
r 1 ¥ remate cantiol ¥ iemate control
V72  Refeience Sensiivity Level Generator 1
7.3 Dynamic Rangs Gengrator 1
7.4 Adacent Channel Selectiviy:  Warted Signal Gengiator 1
74 Adacent Channel Selectiviy:  WEDMA. Interferer + Generator 2 Freq 3214000 Mtz = Frea 2o MHe
75  Blocking Characteristics ‘Wanted Signal Generatar 1 =
75 Blocking Characteristics: WEDMA Irterferer + Generator 2 or Level 212030  dbm
. Ref Lev 2J58.0 dBm
75 Blocking Characteristcs: OW Interferer < 3GHz  + Generator 2 o e
7.5 Blocking Characteristcs, CW Inierferer > 3GHz + Generalor SMR Path
=[] a8 Path 3y @
76 Intermodulation Characteristice:  Wanted Signal Gom b Loss Loss o090
75 Intemodulation Characteristics:  WEDME Interfersr + Generstor 2
76 Intermodulation Characterisics: T/ Interferer + Generator SMA o FE hex 2. EO hex
7.7 R General Spurious Emissions
7.7 R bddtional Spurious Emissians .
7.8 Veification Of Intenal BER Caleulation Generator | Configured Configure I Configuing
1
Runring &) Bias i 0 Running
B S —
Broaic 2 Ide
Demo Settings [
Quit

Fig. 7_1: GUI for all RX tests, and a test list. If you click Small Setup the
edit fields for the analyzer disappear, and program 3G_FSMU_NodeB runs
with maximum speed.

> To program the levels of TS 25.141, click Set Level to Standard.

» To quickly raise the signals out of the noise, click Demo Settings.

Most of the receiver tests apply signal impairments to the wanted signal,
such as additive white Gaussian noise (AWGN), or WCDMA and CW
interferers.
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These signals are generated independently. As an example, Figure 7_2
shows the paths inside a two-channel SMU for test 7.4 Adjacent Channel

Selectivity.

Freq#| 2.140 000 000 00 |Gtz ~|
FreqB| 2120 000 000 00 |Gz ~|

PEP A | -36.58 dBm LevAI-lm_l]l]IdBm -
PEP B |-36.58 dBm LevBI-ﬂl]_l]l]IdBm -

I A: ALC-Auto | B: ALC-Auto Info
Marker Iy

1: OniOft Ratio ouT
2 OnjOff Ratio
3 OnjOft Ratio
4 OniOft Ratin G-)

Fading A AWGN/IMP Al

confiy... I — | config... I config...

TRIGGER 1 v [~ on = [ On
Std Del IMP
Graphics BERT
config... I | config... I
I” On [~ On
Graph A+B BERT
Fading B AWGN/IMP B
figy... I - config... I
' coni —
[~ on I On
Std Del IMP

1: OniOft Ratio
2 OniOft Ratio
3 OniOft Ratio

4: OniOff Ratio

Figure 7_2: Independent generation of a wanted WCDMA signal and a
WCDMA interferer in a two-channel SMU. If AWGN is used, it is added in
the baseband. RF signals are combined later outside the generator.
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7.2 Reference Sensitivity Level

The Reference Sensitivity Level is the minimum mean input power at which
the BER must not exceed 0.1%. The reference limit is specified as
-120.3dBm in TS 25.141.

The purpose of this test is to verify that the BER does not exceed 0.1% at
the reference sensitivity limit. The test is performed under static conditions
without any interfering signal. An uplink reference measurement channel
(RMC) with a data rate of 12.2 kbps is used.

Recommended hardware test setup:

Fig. 7.2.1 shows the test setup for reference sensitivity level
measurements.

10 WHz ref.

Trigger

l SMU Generator

Term

L

30 dB att.

Fig. 7.2_1: Hardware test setup for the Reference Sensitivity Level test. The
SMU establishes an uplink reference measurement channel with a data
rate of 12.2 kbps. To improve the impedance matching of the base station
and generator (for high level accuracy), a 30 dB attenuator is inserted into
the RF path. The bit error rate BER is calculated either internally or by a PC
connected to the base station.

To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. Trigger could be the start of
frame number (SFN), or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:
e  SMU (generator), FSMU standard configuration

e  Attenuator 30 dB, Termination

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the SMU.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.2_1.
2. Run program 3G_FSMU_NodeB.
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In the program window:

3. Select Receiver Test 7.2 Reference Sensitivity Level.

4. Click check box Ref. Extern.

5. Select small Setup (only the generator is needed).

6. Set the generator frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

generator frequency = base station TX frequency minus 190 MHz

7. Enter the generator Path Loss of your hardware test setup.
8. Click Set Level to Standard.

9. Enter the uplink scrambling code Scr Code.

10. Click Configure.

On the base station:

11. Set the base station to receive and to calculate the BER. Start with the
lowest frequency within the operating frequency band (B frequency).

In the program window:

12. Click Start.
13. Wait until the SMU has been triggered.

On the base station:

14. Wait until the base station receiver has counted the specified number
of frames.
15. Check the bit error rate.

16. Repeat the test at the middle and top frequencies (M and T).

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and block error rate (BER and BLER) and the number of counted bits and
frames.

e  Without a trigger, the SMU signal is unmodulated.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Analyzing the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain. Connect the analyzer and generator RF
ports and increase the output level at the SMU to raise the signal above the
noise. Install option FS-K73 on the FSQ to examine the uplink signal in the
code domain.
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7.3 Dynamic Range

The receiver Dynamic Range is the ability to handle a certain amount of
Additive White Gaussian noise (AWGN) in the reception channel. The level
of the WCDMA uplink signal (wanted signal) is set to —89.8 dBm, and the
level of the AWGN interfering signal to —73 dBm/3.84 MHz bandwidth.

The purpose of this test is to verify that the BER does not exceed 0.1%
under these conditions. For the wanted signal, an RMC with a data rate of
12.2 kbps is used.

Recommended hardware test setup:

Fig. 7.3_1 shows the test setup for Dynamic Range measurements. It is the
same setup as used for test 7.2.

10 hHz ref.

Trigger

l SMU Generator

Term

Fig. 7.3_1: Hardware test setup for the Dynamic Range test. The SMU
establishes both the uplink reference measurement channel (wanted signal)
and the AWGN interferer. These signals are combined inside the generator
in the base band.

To improve the impedance matching of the base station and generator (for
high level accuracy), a 30 dB attenuator is inserted into the RF path. The bit
error rate (BER) is calculated either internally or by a PC connected to the
base station.

To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. Trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:
e  SMU (generator), FSMU standard configuration

e Attenuator 30 dB, RF termination

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the SMU.
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Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.2_1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Receiver Test 7.3 Dynamic Range.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

ook w

generator frequency = base station TX frequency minus 190 MHz

7. Enter the generator Path Loss of your hardware test setup.
8. Click Set Level to Standard.
This sets the levels of the wanted and the interfering signals.

The bandwidth of the AWGN interferer has to be greater than
3.84 MHz. It is set to 7.68 MHz by program 3G_FSMU_NodeB.
Accordingly, the AWGN level is raised by 3 dB from —73 dBm to —70
dBm.

9. Enter the uplink scrambling code Scr Code.
10. Click Configure.
On the base station:

11. Set the base station to receive and to calculate the BER. Start with the
lowest frequency within the operating frequency band (B frequency).

In the program window:

12. Click Start.
13. Wait until the SMU has been triggered.

On the base station:

14. Wait until the base station receiver has counted the specified number
of frames.
15. Check the bit error rate.

16. Repeat the test at the middle and top frequencies (M and T).

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and block error rate (BER and BLER) and the number of counted bits and
frames.

e  Without a trigger, the SMU signal is unmodulated.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code, and repeat the test with AWGN switched off.
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Analyzing the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC signal in the frequency domain. Connect the analyzer and generator
RF ports and increase the output level on the SMU.

For this test, the wanted signal is hidden below the noise. If you increase
the output level, the ratio of the wanted signal to the AWGN interferer is
kept constant by the SMU. As a result, you will initially see only higher noise
on the screen. Then switch off the AWGN to make the wanted signal
visible.

Fig. 7.3_2 shows the wanted signal with and without the AWGN interferer.
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Fig. 7.3_2: The wanted signal is hidden below the noise. The lower trace
shows the wanted signal with AWGN switched off, the upper trace the sum
of wanted and AWGN signal.

Install option FS-K73 on the FSQ to examine the uplink signal in the code
domain. The FSQ only synchronizes if AWGN is switched off.

7.4 Adjacent Channel Selectivity ACS

Adjacent Channel Selectivity is the ability of the base station to receive a
wanted uplink signal in the presence of an adjacent channel signal.

The level of the wanted signal is set to —115 dBm, and the level of the
adjacent channel signal to —-52 dBm. The frequency offset is +/-5 MHz.

The purpose of this test is to verify that the BER does not exceed 0.1%
under these conditions. For the wanted signal, an RMC with a data rate of
12.2 kbps is used.

Recommended hardware test setup:

Fig. 7.4 1 shows the test setup for Adjacent Channel Selectivity
measurements.
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10 WHz ref.

Trigger

l SMU Generator

10 dE att.

Hybrid Corrbiner 30 dB att.

Fig. 7.4_1: Hardware test setup for the Adjacent Channel Selectivity test.
Both the wanted signal and the adjacent channel interferer can be
generated by one two-channel SMU or two single-channel SMUs. The
wanted and interferer signals are added together by a hybrid combiner. A
30 dB attenuator decouples the two paths further and enhances the level
accuracy of the wanted signal. To improve the impedance matching at the
base station RF connector, another attenuator is inserted into the RF path.

The bit error rate (BER) is calculated either internally or by a PC connected
to the base station.

To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. The Trigger could be the start of
frame number (SFN), or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:

e SMU (generator) in FSMU Standard configuration + options FSMU-B1
+ FSMU-B2

e Attenuators10 dB, 30 dB, RF termination

e Hybrid combiner 1920 MHz to 1980 MHz (e.g. Minicircuits ZFSC-2-
2500)

Path loss compensation:

» Measure the path losses between the base station antenna connector
RX1/TX and each of the two SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.4_1.
2. Run program 3G_FSMU_NodeB.

Generate wanted signal
In the program window:
3. Select Receiver Test 7.4 Adjacent Channel Selectivity / Wanted Signal.

4. Click check box Ref. Extern.
5. Select small Setup (only the generator is needed).
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B ©ox

11.

Set the generator frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

generator frequency = base station TX frequency minus 190 MHz

Enter the generator Path Loss between RF port A of the SMU and the
RF port of the base station.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

Click Configure.

Note: If you use a two-channel SMU, Configure will reset both
channel A and channel B.

When configuration has finished, click Start. Generator 1 now waits for
the trigger signal from the base station.

Generate interferer signal at -5 MHz offset

In the program window:

12.
13.
14.
15.
16.

17.
18.

19.

20.

Select Receiver Test 7.4 Adjacent Channel Selectivity / WCDMA
Interferer.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest frequency within the
operating frequency band minus 5 MHz (B frequency minus 5 MHz).
Enter the generator Path Loss between RF port B of the SMU and the
RF port of the base station.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

Click Configure.

Note: If you use a two-channel SMU, Configure will cause no
RESET.

When configuration has finished, click Start. The interferer signal is
now active.

On the base station:

21.

22.
23.

24,

25.

26.

Set the base station to receive and to calculate the BER. Start with the
lowest frequency within the operating frequency band (B frequency).
Wait until the SMU has been triggered.

Wait until the base station receiver has counted the specified number
of frames.

Check the bit error rate.

Repeat the test at +5 MHz offset:

In the program window: (still Receiver Test 7.4 Adjacent Channel
Selectivity / WCDMA Interferer)

Set the interferer frequency to the lowest frequency within the
operating frequency band plus 5 MHz (B frequency plus 5 MHz).
Select Receiver Test 7.4 Adjacent Channel Selectivity / Wanted Signal.

67 Rohde & Schwarz



1MAG67_02E

3GPP WCDMA FDD Node B Tests

Note: Do not click Configure. This would reset both channel A
and channel B (on a two-channel SMU).

27. Click Reset Trigger. Generator 1 now waits for the trigger signal from
the base station.
28. Repeat steps 21 to 24.

29. Repeat steps 3 to 28 at the middle and top frequencies (M and T).

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and the block error rate (BER and BLER) and the number of counted bits
and frames.

Analyzing the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the frequency and
modulation bandwidth of the wanted and the interfering signals can be
measured by the analyzer. Connect the RF ports of the analyzer and
generator. Install option FS-K73 on the FSQ to examine the uplink signal in
the code domain.

»  Without a trigger, the SMU signal is unmodulated.

» If the base station does not synchronize, check the frequency and
(uplink) scrambling code and repeat the test.

7.5 Blocking Characteristics

The Blocking Characteristics are a measure of the receiver's ability to
receive a wanted signal in the presence of an unwanted interferer at
frequencies other than those of the adjacent channels.

The purpose of this test is to verify that the base station receiver can
withstand high-level interference with the BER not exceeding 0.1%.

All interferer frequencies between 1 MHz and 12.75 GHz have to be tested
in a 1 MHz grid, with a gap of +/-12.5 MHz around the wanted signal. For
each of these frequencies, a bit error measurement is performed.

There are two types of interfering signals; see Fig. 7.5_1.
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3 GPP uplink band

1920 MHz 1980 MHz

CW interferer (out-of-band) WCDMA interferer (in-band) CW interferer (out-of-band)

1MHz 1900 MHz 2000 MHz 12750 MHz

Fig. 7.5 1: Interferer frequency band and types of interferer. From
1900 MHz to 2000 MHz, a WCDMA interferer is applied. Below and above,
the interferer signal is an unmodulated CW carrier.

If the base station is collocated with GSM800, GMM850, PCS1900, and
base stations operating in the DCS1800 band, there are additional tests
with a higher interferer level.

Program 3G_FSMU_NodeB can neither initiate the test at the base station
nor read the BER results from there. This means that it is not possible to
run a Blocking test with frequencies automatically incremented. Thus, if a
BER measurement has finished, increment the interfering frequency on
program 3G_FSMU_NodeB and start the next test at the base station.

Recommended hardware test setup:

For Blocking tests without collocated base stations, two test setups are
shown in Figs. 7.5_2 and 7.5_3. The first setup is for frequencies below 3
GHz, and the second for frequencies up to 12.75 GHz. If base stations are
collocated, use the test setup shown in Fig. 7.5_4.

10 tHz ref

Trigger

i SMU Generator

Match Fiter tuned

Intesferer tow anted signal

Res.
Cormbiner

30 dB att
Wanted Signal

Fig. 7.5_2: Test setup for frequencies up to 3 GHz. Both the wanted signal
and the adjacent channel interferer can be generated by one two-channel
SMU or two single-channel SMUs. The wanted and interferer signals are
added together by a resistive combiner. A 30 dB attenuator in the generator
paths decouples the instruments and enhances the level accuracy of the
wanted signal. The notch filter in the interferer path yields an ACLR of
72 dB as mentioned in the standard. Tune it to the center frequency of the
wanted signal.
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Fig. 7.5 _3: Test setup for frequencies greater than 3 GHz. The SMU
generates the wanted signal. The adjacent channel interferer comes from
the SMR. The two signals are added together by a resistive combiner. A 30
dB attenuator in the generator paths decouples the instruments and
enhances the level accuracy of the wanted signal. The high-pass filter in the
interferer path yields an ACLR of 72 dB as mentioned in the standard.
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* towanted signal

1\

A 30 B tt.

Wanted Signal

SMU Generator

Fig. 7.5_4: Test setup if base stations are collocated. A high-level interferer
signal of 16 dBm is provided by the SMR. A directional coupler combines
the wanted signal and unwanted interferer with low insertion loss. The notch
filter in the interferer path yields an ACLR of 72 dB as mentioned in the
standard. Tune it to the center frequency of the wanted signal.

The bit error rate (BER) is calculated inside the base station or on a
connected PC.

To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. Trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:
e  SMR (generator)

e SMU (generator) as in FSMU Standard configuration + options FSMU-
Bl + FSMU-B2
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Attenuators 10 dB, 30 dB, RF termination,

e Resistive combiner up to 12.75 GHz (e.g. Weinschel 1515-1)

e  Tunable Notch filter (e.g. Wainwright WRCT 1900/2200-5/40-10SSK)
e 3 GHz highpass filter (e.g. Filtek HP12/3000-5AA)

e Directional coupler (e.g. Krytar Model 1815)

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and both generator paths.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.5 2, 7.5_3,
or 7.5_4, respectively
2. Run program 3G_FSMU_NodeB.

In the program window:
Wanted signal

Select Receiver Test 7.5 Blocking Characteristics Wanted Signal.
Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the middle frequency within the
operating frequency band (M frequency).

Enter the Path Loss of the wanted signal.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

o0k w
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10. Click Configure.

Note: If you use a two-channel SMU, Configure will reset both
channel A and channel B.

11. Click Start.
Interferer signal

12. Select Receiver Test 7.5 Blocking Characteristics
WCDMA Interferer, or
CW Interferer < 3 GHz, or
CW Interferer > 3 GHz, respectively.

13. Click check box Ref. Extern.

14. Select small Setup (only the generator is needed).

15. Set the generator frequency Freq to the interferer frequency.

16. Enter the Path Loss of the interfering signal.

17. Enter as interferer Level: noncollocated WCDMA —40 dBm
noncollocated CW —-15dBm
collocated base stations + 16 dBm

18. For the WCDMA interferer, enter a scrambling code Scr Code that is

different from the scrambling code of the uplink signal.

19. Click Configure.
20. Click Start.
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On the base station:

21. Set the base station to receive at frequency M and to calculate the
BER.

22. Wait until the SMU has been triggered.

23. Check the bit error rate.

Next frequency:

24. Enter the next interferer frequency on the generator.

In the program window:

25. Select Receiver Test 7.5 Blocking Characteristics Wanted Signal.

Note: Do not click Configure. This would reset both channel A
and channel B (on a two-channel SMU).

30. Click Arm Trigger. Generator 1 now waits for the trigger signal from the
base station.

On the base station:

31. Set the base station to receive at frequency M and to calculate the
BER.

32. Wait until the SMU has been triggered.

33. Check the bit error rate.

34. Repeat steps 24 to 33 with other interferer frequencies.

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and block error rate (BER and BLER) and the number of counted bits and
frames.

e  Without a trigger, the SMU signal is unmodulated.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.
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7.6 Intermodulation Characteristics

Mixing of interfering signals can produce an interfering signal in the used
receive channel. During this test, a WCDMA carrier with a 20 MHz offset to
the wanted signal and a CW interferer with a 10 MHz offset are applied to
check the intermodulation response rejection; see Fig. 7.6_1.

The purpose of this test is to verify that the BER does not exceed 0.1%
under these conditions. For the wanted signal, an RMC with a data rate of
12.2 kbps is used.
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CWY Interferer

WCDMA Interferer
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Fig. 7.6_1: Signals applied during Intermodulation Characteristics test.
Third-order mixing products of the WCDMA and CW interferers with high
amplitude will fall within the band of the wanted signal.

Recommended hardware test setup:

Fig. 7.6_2 shows the test setup for Intermodulation Characteristics
measurements.

10 MHz ref

Trigger

SMR Generator

10 dB att.

Hybrid
Combiners

10 dB att.

1
LT
4 30 dB att.
Wanted Signal SMU Generator

Fig. 7.6_2: Hardware test setup for the Intermodulation Characteristics test.
One two-channel SMU or two single-channel SMUs establish the uplink
reference measurement channel (wanted signal) and a WCDMA interferer.
An SMR generates the CW interferer. The signals are added together via
hybrid combiners. Additional attenuators decouple the instruments.
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To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. Trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:

e  SMU (generator) as in FSMU Standard configuration + options FSMU-
Bl + FSMU-B2, SMR

. Attenuators10 dB, 30 dB, RF termination

e  Hybrid combiners 1920 MHz to 1980 MHz (e.g. Minicircuits ZFSC-2-
2500)

Path loss compensation:

» Measure the path loss of the wanted signal and interferer paths.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.6_2.
2. Run program 3G_FSMU_NodeB.

Wanted signal
In the program window:

3. Select Receiver Test 7.6 Intermodulation Characteristics Wanted
Signal.

4. Click check box Ref. Extern.

5. Select small Setup (only the generator is needed).

6. Setthe generator frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

generator frequency = base station TX frequency minus 190 MHz
Enter the generator Path Loss of the wanted signal.

Click Set Level to Standard.
Enter the uplink scrambling code Scr Code.

© o~

10. Click Configure.

Note: If you use a two-channel SMU, Configure will reset both
channel A and channel B.

11. Click Start.
WCDMA interferer

12. Select Receiver Test 7.6 Intermodulation Characteristics WCDMA
Interferer.
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13. Click check box Ref. Extern.

14. Select small Setup (only the generator is needed)

15. Set the generator frequency Freq to the frequency of the wanted signal
plus 20 MHz.

16. Enter the generator Path Loss of the WCDMA interferer path.

17. Click Set Level to Standard.

18. Enter a scrambling code Scr Code that is not the scrambling code of
the wanted signal.

19. Click Configure.
20. Click Start.

CW interferer

21. Select Receiver Test 7.6 Intermodulation Characteristics CW
Interferer.

22. Click check box Ref. Extern.

23. Select small Setup (only the generator is needed).

24. Set the generator frequency Freq to the frequency of the wanted signal
plus 10 MHz.

25. Enter the generator Path Loss of the CW interferer path.

26. Click Set Level to Standard.

27. Click Configure.

28. Click Start.

On the base station:

29. Set the base station to receive and to calculate the BER. Start with the
lowest frequency within the operating frequency band (B frequency).

30. Wait until the SMU has been triggered.

31. Wait until at least 30000 bits have been counted by the base station
receiver.

32. Check the bit error rate.

33. Repeat the test at the middle and top frequencies (M and T). For the
top frequency, use offsets of —10 MHz and —20 MHz, respectively.

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and block error rate (BER and BLER) and the number of counted bits and
frames.

e  Without a trigger, the SMU signal is unmodulated.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code and repeat the test with AWGN switched off.

Analyzing the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
wanted signal and the interferers in the frequency domain. Connect the
analyzer and generator RF ports and increase the output level of the
wanted channel to raise the signal above the noise.
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Install option FS-K73 on the FSQ to examine the uplink signal in the code
domain.

7.7 Spurious Emissions

Spurious Emission power is the power of the emissions generated or
amplified in the base station receiver that appears at the RX antenna port.

This test applies to BSs with separates RX and TX antenna ports. For base
stations with shared RX and TX antenna ports, the Spurious Emissions
(transmitter test 6.5.3) are valid.

This requirement applies at frequencies within specified frequency ranges
that are more than 12.5 MHz below the lowest carrier frequency used or
more than 12.5 MHz above the highest frequency used.

The purpose of this test is to verify that the spurious emissions do not
exceed the specified limits.

Two tests with different requirements and thus different hardware test
setups are specified:

e  General Spurious Emissions with fairly high limits

e  Additional Spurious Emissions with very low emission limits, requiring
high dynamic measurements

The hardware setup differs, but the test procedure is the same for both
tests.

Recommended hardware test setup for Spurious Emissions:

Fig. 7.7_1 shows the test setup for the RX General Spurious Emission test.
Fig. 7.7_2 shows the test setup for the RX Additional Spurious Emission
test.

-§

Power Term.

FSQ Analyzer

Fig. 7.7_1: Hardware test setup for the RX General Spurious Emission test.
The FSQ is connected directly to the RX port. Make sure that the base
station does not provide a bias at its RX connector. In this case use a DC
blocking circuit. Disabling the bias by software may not be sufficient, e.g.
when rebooting the BS!
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Power Term.

-

FSQ Analyzer

Fig. 7.7_2: Hardware test setup for the RX Additional Spurious Emission
test. The analyzer patch includes a notch filter tuned to the base station TX
frequency. A preamplifier is used to achieve the requested sensitivity. Make
sure that the base station does not provide a bias at its RX connector. In
this case use a DC blocking circuit. Disabling the bias by software may not
be sufficient, e.g. when rebooting the BS!

Instruments and accessories:

FSQ (signal analyzer) as in standard configuration

Power termination 50 W min. (e.g. Suhner)
Notch filter (e.g. Wainwright WRCT 1900/2200-5/40-10SSK)
Preamplifier (e.g. MITEC MPN2-00200200-27P)

Path loss compensation:

» Measure the path loss between the base station antenna connector
and the FSQ.

Test procedure:

1. Connect the base station with the FSQ as shown in Fig. 7.7_1 or
7.7_2, respectively.
2. Run program 3G_FSMU_NodeB.

In the program window:

Click check box Ref. Extern.

Select the appropriate RX Spurious Emission test.

Select small Setup (only the analyzer is needed).

Set the analyzer frequency Freq to the middle frequency within the

operating frequency band (M frequency).

The program leaves a gap of +/-12.5 MHz around this frequency.

7. Enter the analyzer Path Loss of your hardware test setup.
Due to the high span of some spurious tests, enter the (highest) loss at
the highest frequency as a first approach. If the test fails at lower
frequencies, reduce the path loss to an appropriate value at these
frequencies.

8. Click Optimize Ref Level & Att.

9. Click Configure.

oukw
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On the base station:

10. Set the base station to the middle frequency within the operating
frequency band (M frequency), and to max. output power with a
combination of channels specified as test model 1. Use the type of test
model 1 (1-64, 1-32, 1-16) with the largest number of channels that
can be supported by the base station.

In the program window:

11. Click Start.
12. Check results.

Test results:

RESULTS
7T General Spurious Emizsions ;I
-Buay .
Max Level
fram 30.0MHz to 1000.0 MHz HBE.43 dBm [limit: 57 dBm]
fram 10000 MHz to 21025 MHz 7485 dBrm [limit: -47 dBm)
Te carier center frequency: 2115.0 MHz
fram 21275 MHz to 127500 MHz: -75.88 dBm  (limit: -47 dBm)
Test PASSED.
- completed -
| -]

Fig. 7.7_3: Result of the RX Spurious Emission test as provided by program
3G_FSMU_NodeB. General Spurious Emissions are displayed. You will
see the frequency ranges to be tested and the maximum emission within
each range.

7.8 Verification of the Internal BER Calculation

A measurement signal with a known bit error rate is fed into the input of the
base station receiver. The BER indicated by the base station must be within
+/-10% of the BER generated by the RF signal source.

The purpose of this test is to verify that the BER calculation accuracy meets
the requirements for conformance testing.

Recommended hardware test setup:

Fig. 7.8 1 shows the test setup for Verification of the Internal BER
Calculation. It is the same as for 7.2 Reference Sensitivity test.
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10 WHz ref.

Trigger

l SMU Generator

Term

LT

30 dB att

Fig. 7.8_1: Hardware test setup for testing the Verification of Internal BER
Calculation. The SMU establishes an uplink reference measurement
channel with a data rate of 12.2 kbps, including bit errors of 1%. The RX
level is equal to the reference sensitivity level plus 10 dB to make sure that
the signal is received without additional errors.

To synchronize the SMU to the base station frame timing Node B provides
a trigger which starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the frontpanel of the SMU. The Trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:
e  SMU (generator) as in FSMU standard configuration

e  Attenuator 30 dB, RF-termination

Path loss compensation:

» Measure the path loss between the base station antenna connector
RX1/TX and the SMU.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 7.8 _1.
2. Run program 3G_FSMU_NodeB.

In the program window:

Select Receiver Test 7.8 Verification of Internal BER Calculation.
Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest frequency within the
operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

ook w

© o N

10. Click Configure.
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On the base station:

11. Set the base station to receive and to calculate the BER. Start with the
lowest frequency within the operating frequency band (B frequency).

In the program window:

12. Click Start.
13. Wait until SMU has been triggered.

On the base station:

14. Wait until the base station receiver has counted the specified number
of frames.
15. Check the bit error rate.

16. Repeat the test at the middle and top frequencies (M and T).

Test results:

Because the BER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the bit error rate
and the block error rate (BER and BLER) and the number of counted bits
and frames.

e  Without a trigger, the SMU signal is unmodulated.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Analyzing the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain. Connect the analyzer and generator RF
ports and increase the output level on the SMU to raise the signal above the
noise. Install option FS-K73 on the FSQ to examine the uplink signal in the
code domain.
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8 Performance Tests
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The performance requirements of standard TS 25.141 only apply to a base
station with dual receiver antenna diversity. To stimulate both inputs, two
RF signals are provided by the test equipment; see Figure 8 1. Both base
station RX inputs receive the same (wanted) WCDMA signal, which is
loaded by primarily two types of impairments:

e  Additive white Gaussian noise (AWGN) added to the WCDMA signal.

o Different fading profiles to simulate typical propagation scenarios.

Note: For performace measurements, program 3G_FSMU_NodeB
requires a two-channel SMU.

Recommended hardware test setup:

Figure 8 1 shows the recommended hardware setup. It is the same for all
performance tests.

10 WHz ref.

Trigger

l SMUGenerator

30 4B att.

L1

30 dE att.

Figure 8_1: Hardware test setup for all performance tests. The two-channel
SMU establishes two wanted signals. Depending on the test, they come
without or with added AWGN, and without or with fading. To improve the
impedance matching of base station and generator (for high level
accuracy), 30 dB attenuators are inserted into the RF path.

To synchronize the SMU to the base station frame timing, Node B provides
a trigger that starts the generator. Connect this signal to the BNC socket
TRIGGERT on the front panel of the SMU. The trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.
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Graphical User Interface GUI of program 3G_FSMU_NodeB:

Help
BTS
T Transmitter Tests
™ Becoiver Tedts 8.2 Demodulation in Static Fropagation Canditions M| | iz S o
¥ PerfformanceTests ¢ Ref Extem
™ ToolBox 8 Ref. Intem
| RESULTS [ GENERATOR —— ANALYZER
temote control ¥ temote cortrol
D02 Dol Sl P Cent s .
831  Demodulation in Mulipath Fading Case 1
832  Demodulation in Mulipath Fading Case 2

833  Demodulation in Multipath Fading Case 3

834 Demodulation in Multipath Fading Case 4 Frea S7inm e BN 000 |MHe
84  Demodulation in Moving Propagation Conditions = fl
85  Demodulation in Bith/Death Propagation Condiions Level H103.48  ldBm

i e B
86  Verfication of Intemal BLER Caloulartion HElLER] 555U "
881  RACH Presmble Detection in Stalic Propagation Conditions (Pd > 0.99) Path

g dB Path dB
882 RACH Preamble Detection in Mulipath Fading Case 3 (Pd > 0.99) Lass =100 e Jms
883  Demodulation of RACH Messags in Static Propagation Conditions (BLER < 0.1) s s
884  Demodulation of RACH Message in Multipath Fading Case 3 [BLER < 0.1 Eﬁ:ie ﬂU hes: Eg:ie ﬂﬂ hex

831 CPCH Access and Coll Det, Preamble Detection in Static Fropag. Condiians [Pd > 0.39)
892 CPCH Access and Coll Det Preamble Detestion in Mulipath Fading Case 3 (Pd > 0.99)

833 Demodulation of CPCH Message in Static Propagation Conditions (BLER < 0.1] Corfigued Configure ) Configuing
884 Demodulation of CPCH Message in Mulipath Fading Case 3 (BLER < 0.1)

Rurnning %) Shat . Running

Demo Settings |

Arm

3ok 2 Ide

Trigger

Quit

el

Fig. 8_2: GUI for all Performance tests, and a test list. If you click Small
Setup the edit fields for the analyzer disappear, and program
3G_FSMU_NodeB runs with maximum speed.

> To program the levels of TS 25.141, click Set Level to Standard.

» To quickly raise the signals out of the noise, click Demo Settings.

For each receiver path, the AWGN and the fading profiles are of the same
type but they need to be generated independently. Figure 8_3 shows how
this is achieved inside the SMU.
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Marker 1iGy
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(= 2 OnjOff Ratio
3 OnjOft Ratio
4: OnjOft Ratio

g

TRIGGER 1 d

| |

Graphics BERT
config... I | config... I
I” On [~ On

Graph A+B BERT

Baseband B

config... I

[~ On
DigMod

Figure 8_3: Signal paths inside the SMU. The wanted signal is generated
by only one baseband module. Then the signal is split, and two independent
paths with their own fading, AWGN, 1/Q modulator, and RF stages handle
the remaining processing.

Once the base station has synchronized to the incoming signals, the BLER
is measured. Like with the BER, this could be done internally or by external
equipment connected to the base station.

For internal BLER calculation, test 8.6 (Verification of the Internal BLER
Calculation) should be done first. This is the only performance test without
RF impairments, using fairly high signal levels.

For all other performance tests, AWGN is switched on, and Pawgn iS set
to -84 dBm at a bandwidth of 3.84 MHz. However, program
3G_FSMU_NodeB needs an entry for the power of the wanted signal
Puwanted (in input field Generator Level).

Calculate Pyaneq as follows:

Pwanted /dB = PAWGN /dB + CNR /dB
with carrier-to-noise ratio CNR/dB = 10log (Rb/3.84*106) + Eu/No.

R, stands for the measurement channel data rate; a value of the granted
Eu/Npis listed in the standard TS 25.141 for each test.

The item 10log (Rb / 3.84*106) could be considered as a gain we can take
advantage of. It is caused mainly by signal spreading; see table 8.1.
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Channel data rate R, 10log (R, / 3.841 06)
12.2 kbps -24.98 dB
64 kbps -17.78 dB
144 kbps -14.25 dB
384 kbps -10 dB

Table 8.1: Gain of WCDMA signals with different data rates.

(If you are testing a base station, simply click Set Level to Standard.)

Program 3G_FSMU_NodeB keeps the individual CNR of each test
constant. If you enter any Py.veq for the wanted signal in the Generator
Level field, the program adjusts the AWGN power automatically.

Thus, you can monitor the shape of the wanted signal and how far it lies
below the AWGN at any level higher than that stipulated by the standard. (If
you click Set Level to Standard in the 3G_FSMU_NodeB window, the
output power of the SMU will be set correctly to the standard value with an
AWGN power level of -84.0 dBm.)

Each performance test is to be done with varying parameters such as
different measurement channel rates and two E,/N, ratios for BLER < 10
and BLER < 107,

Intended as a programming example, 3G_FSMU_NodeB provides each
performance test for only one data rate, one E,/N, and one BLER limit.

8.2 Demodulation of DCH in Static Prop.
Conditions

The performance requirement of DCH in static propagation conditions is
determined by the maximum BLER allowed when each of the antenna
inputs receive a wanted signal with AWGN at a specified E,/Ng limit (no
fading applied). The BLER is calculated for each of the measurement
channels supported by the base station.

The purpose of this test is to verify that the BLER does not exceed the
specified limit.

Program 3G_FSMU_NodeB uses a data rate of 12.2 kbps, and an Ep/Ng
ratio of 5.5 dB for BLER < 107

Recommended hardware test setup:

Use hardware setup as in Figure 8_1 (page 78).
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Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd baseband)

e 30 dB attenuators

Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and the same length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.2.1 Demodulation of DCH in Static
Propagation Conditions.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.

o gk

B oo~

The AWGN signals are now available. The wanted signals are provided
once triggering occurs.

On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until the base station receiver has counted the specified number
of blocks.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1 1). The SMU is now waiting for the next trigger input.
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Configured o Configu
—
Running o Bt

Arm

Ererind

Quit
Figure 8.2.1_1: Where to find the buttons Arm Trigger and Demo Settings

Triager

‘Demo Settings: W

Test results:

Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Monitoring the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.
The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Trigger 1 at the SMU front panel
using a BNC cable.

6. Click Start. This will start the analyzer.

The wanted signal is hidden inside the AWGN. You get an analyzer screen
similiar to the upper curve in Figure 8.2.1_3. To display the wanted signal

7. Select the Test Wizard on the SMU.

8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.
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Figure 8.2.1_2: How to switch off the AWGN on SMU Test Wizard.

With AWGN off, you get the wanted signal similiar to the lower curve in

Figure 8.2.1 3.
REW Z0 kHz
STEW 300 kHx
haef -20 d4AEm AEE 10 4E e 2 3
L -20
::EM I e s e e L I e Lt T
--30
1 P
vrxyw [-E0
| |
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B ] 1,
--100
--110
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Tx Channal
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Figure 8.2.1_3: Summary signal (above) and wanted signal (below) for test
8.2.1 Demodulation of DCH in Static Propagation Conditions (using Demo
Settings). The wanted signal is hidden inside the AWGN signal. Program
3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the signal's
ratio even at a level higher than that stipulated by the standard.
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8.3 Demodulation of DCH in Multipath Fading
Conditions

The performance requirement of DCH in multipath fading conditions is
determined by the maximum BLER allowed when each of the antenna
inputs receives a wanted signal with AWGN at a specified Ep/Ng limit. The
BLER is calculated for each of the measurement channels supported by the
base station. Four fading profiles (cases) are applied.

The purpose of this test is to verify that the BLER does not exceed the
specified limit.

Program 3G_FSMU_NodeB uses a data rate of 12.2 kbps.

Fading case 1: Eu/Ng =12.5dB for BLER < 1072
Fading case 2: Ey/No = 9.6 dB for BLER < 1072
Fading case 3: Eu/No = 7.8 dB for BLER < 102
Fading case 4: Ex/No =10.8 dB for BLER < 107

Recommended hardware test setup:

Use hardware setup as in Figure 8_1 (page 78).

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd base band) + FSMU-B3 (Fading)

e 30 dB attenuators

Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.3.1 Demodulation of DCH in Multipath
Fading Conditions / Case 1.

4. Click check box Ref. Extern.

5. Select small Setup (only the generator is needed).

6. Setthe generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

7. Enter the generator Path Loss of your hardware test setup.
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8. Click Set Level to Standard.
9. Enter the uplink scrambling code Scr Code.
10. Click Configure.

The AWGN signals are now available. The wanted signals are provided
when triggering has occured.

On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until the base station receiver has counted the specified number
of blocks.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

16. Proceed the same way with tests 8.3.2, 8.3.3, and 8.3.4 for fading
cases 2, 3, and 4.

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1 1). The SMU is now waiting for the next trigger input.

Test results:

Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, the SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Monitoring the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.

The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)
To generate an external trigger

5. Connect BNC sockets Clock and Trigger 1 at the SMU front panel
using a BNC cable.

6. Click Start. This will start the analyzer.
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The wanted signal is hidden inside the AWGN. You get an analyzer screen
similiar to the upper curve in Figures 8.3_1 through 8.3 4. To display the
wanted signal

7. Select the Test Wizard on the SMU.
8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.

With AWGN off, you get the wanted signal similiar to the lower curve in
Figures 8.3_1 through 8.3_4.
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Figure 8.3_1: Summary signal (above) and wanted signal (below) for test
8.3.1 Demodulation of DCH in Multipath Fading Conditions case 1 using
Demo Settings. The wanted signal is hidden inside the AWGN signal.
Program 3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the
signal's ratio even at a level higher than that stipulated by the standard.
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Figure 8.3_2: Summary signal (above) and wanted signal (below) for test
8.3.2 Demodulation of DCH in Multipath Fading Conditions case 2.
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Figure 8.3_3: Summary signal (above) and wanted signal (below) for test
8.3.3 Demodulation of DCH in Multipath Fading Conditions case 3.
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Figure 8.3_4: Summary signal (above) and wanted signal (below) for test
8.3.4 Demodulation of DCH in Multipath Fading Conditions case 4.

8.4 Demodulation of DCH in Moving Prop.
Conditions

The performance requirement of DCH in moving propagation conditions is
determined by the maximum BLER allowed when each of the antenna
inputs receives a wanted signal with AWGN at a specified Ep/Ng limit. The
BLER is calculated for each of the measurement channels supported by the
base station.

The purpose of this test is to verify that the BLER does not exceed the
specified limit.

Program 3G_FSMU_NodeB uses a data rate of 12.2 kbps, and an Ep/Ng
limit of 6.3 dB for maximum BLER < 107,
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Recommended hardware test setup:

Use hardware setup as in Figure 8_1 (page 78).

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd base band) + FSMU-B3 (Fading)

e 30 dB attenuators

Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.4 Demodulation of DCH in Moving
Propagation Conditions.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.

o gk
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The AWGN signals are now available. The wanted signals are provided
once triggering occurs.

On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until the base station receiver has counted the specified number
of blocks.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1 1). The SMU is now waiting for the next trigger input.

Test results:
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Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, the SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Monitoring the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.
The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Trigger 1 at the SMU front panel
using a BNC cable.

6. Click Start. This will start the analyzer.

The wanted signal is hidden inside the AWGN. You get an analyzer screen
similiar to the upper curve in Figure 8.4 1. To display the wanted signal

7. Select the Test Wizard on the SMU.

8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.

With AWGN off, you get the wanted signal similiar to the lower curve in
Figure 8.4_1.
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Figure 8.4_1: Summary signal (above) and wanted signal (below) for test
8.4 Demodulation of DCH in Moving Propagation Conditions using Demo
Settings. The wanted signal is hidden inside the AWGN signal. Program
3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the signal's
ratio even at a level higher than that stipulated by the standard.

8.5 Demodulation of DCH in Birth / Death Prop.
Conditions

The performance requirement of DCH in Birth/Death Propagation
Conditions is determined by the maximum BLER allowed when each of the
antenna inputs receives a wanted signal with AWGN at a specified E,/Ng
limit. The BLER is calculated for each of the measurement channels
supported by the base station.

The purpose of this test is to verify that the BLER does not exceed the
specified limit.

Program 3G_FSMU_NodeB uses a data rate of 12.2 kbps, and an Ep/Ng
limit of 8.3 dB for maximum BLER < 107,

Recommended hardware test setup:

Use hardware setup as in Figure 8_1 (page 78).

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd base band) + FSMU-B3 (Fading)

e 30 dB attenuators
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Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.5 Demodulation of DCH in Birth / Death
Propagation Conditions.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.

o gk
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The AWGN signals are now available. The wanted signals are provided
once triggering occurs.

On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until the base station receiver has counted the specified number
of blocks.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1 1). The SMU is now waiting for the next trigger input.

Test results:

Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, the SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Monitoring the uplink signal of the SMU:
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With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.
The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Trigger 1 at the SMU front panel
using a BNC cable.

6. Click Start. This will start the analyzer.

The wanted signal is hidden inside the AWGN. You get an analyzer screen
similiar to the upper curve in Figure 8.5 1. To display the wanted signal

7. Select the Test Wizard on the SMU.

8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.

With AWGN off, you get the wanted signal similiar to the lower curve in
Figure 8.5_1.
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Figure 8.5 1: Summary signal (above) and wanted signal (below) for test
8.5 Demodulation of DCH in Birth/Death Propagation Conditions using
Demo Settings. The wanted signal is hidden inside the AWGN signal.
Program 3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the
signal's ratio even at a level higher than that stipulated by the standard.
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8.6 Verification of the Internal BLER Calculation

Verification of the internal BLER calculation is performed by feeding a
measurement signal with a known BLER to the inputs of the receivers.

The purpose of this test is to verify that the BLER calculation accuracy is
within +/-10% of the BLER generated by the RF source.

Recommended hardware test setup:

This test only uses one wanted signal without any impairments; the signal is
applied at both RX inputs. The signal could be provided by a single
generator channel. However, because a second SMU channel is required
for each other performance test, we recommend using the setup shown in
Figure 8_1 (page 78). In this case, you do not need an external power
divider, and you can work with one and the same hardware setup for all
performance tests.

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd base band)

e 30 dB attenuators

Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.6 Verification of the Internal BLER
Calculation.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.

ook
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The wanted signals are available once triggering occurs.
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On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until at least 50000 blocks have been counted by the base station
receiver.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1_1). The SMU is now waiting for the next trigger input.

Test results:

Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, the SMU only provides an unmodulated CW carrier.

e If the base station does not synchronize, check the frequency and
(uplink) scrambling code.

Monitoring the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.

The wanted signals is available once triggering occurs. (The 10 MHz
reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Triggerl at SMU front panel using a
BNC cable.
6. Click Start. This will start the analyzer sweep.

You get an analyzer screen similiar to the curve in Figure 8.6_1.
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Figure 8.6 1: Signal for test 8.6 Verification of the Internal BLER
Calculation using Demo Settings.

8.8.1 RACH Preamble Detection in Static Prop.
Conditions

Test RACH Preamble Detection in static propagation conditions uses the
same hardware setup and test procedure as the other tests below.

8.8.2 RACH Preamble Detection in Multipath
Fading Case 3

Test RACH Preamble Detection in multipath fading case 3 uses the same
hardware setup and test procedure as the other tests below.

8.9.1 CPCH Preambles Detection in Static Prop.
Conditions

Test CPCH Preamble Detection in static propagation conditions uses the
same hardware setup and test procedure as the test below.

8.9.2 CPCH Preambles Detection in Multipath
Fading Case 3

The performance requirement for preamble detection is determined by two
parameters:

e  The probability of correct detection of the preamble (Pd)
e  The probability of false detection of the preamble (Pfa)

The actual Pd is measured in the base station during these tests.
Therefore, the SMU generates periodically repeated preamble patterns for
RACH / CPCH.
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Pfa applies if the base station receives only noise and interference. Pfa
must be 10° or less (does not need to be checked here).

The RACH preamble and the CPCH access and collision detection
preamble are identical to each other. The performance requirements for the
corresponding tests are the same.

All four tests use the same wanted signal and AWGN interferer. For tests
8.8.2 and 8.9.2, fading is applied additionally.

The purpose of this test is to verify that the actual correct detection of the
preamble is equal to or above Pd limits specified for different E./N, ratios:

Test E./N, for Pdp,in = 0.99 E./N, for Pdp,in = 0.999
8.8.1,8.9.1 -20.1 dB -19.7 dB
8.8.2,8.9.2 -14.9dB -12.8 dB

Table 8.8.1: E./Ngratios and minimum correct detection probabilities

The AWGN level equals -84 dBm at a bandwidth of 3.84 MHz. Calculate
the power level of the wanted signal Pyanteq as follows:

Pwamed /dBm = PAWGN/ dBm + Ec/No / dB

Enter P aneq @S Generator Level in program 3G_FSMU_NodeB.

Note: E /Ny is not the same as the carrier to noise ratio C/N because C/N
always refers to a mean power. As the RACH preamble is a
bursted signal, C/N is below E./Ny by about 6 dB for tests 8.8.1 to
8.9.4.

The setting of C/N in the AWGN panel is automatically compen-
sated for by this amount.

Program 3G_FSMU_NodeB supports the E./N, settings for Pd,, = 0.99.

Recommended hardware test setup:

10 hHz ref.

Trigger

l SMUGenerator

30 dE att.

| —
L
30 dB att.

Figure 8 1 (repeated): Hardware test setup for all performance tests. The
two-channel SMU establishes two wanted signals. Depending on the test,
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they come without or with added AWGN, and without or with fading. To
improve the impedance matching of base station and generator (for high
level accuracy), 30 dB attenuators are inserted into the RF path.

To synchronize the SMU to the base station frame timing, Node B provides
a trigger that starts the generator. Connect this signal to the BNC socket
TRIGGERT1 on the front panel of the SMU. The trigger could be the start of
frame number (SFN) or a signal that indicates the start of a data block (e.g.
transmission time interval (TTI)).

» Some base stations provide a DC bias at the RX connector to supply a
mast amplifier. Make sure that the bias is disabled, or use a DC
blocking circuitry between base station and SMU.

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd base band) + FSMU-B3 (Fading)

e Attenuators 30 dB

Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and the same length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.8.1/8.8.2 RACH Preamble Detection or
8.9.1/8.9.2 CPCH Access and Coll. Det. Preamble Detection

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.
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The AWGN signals are now available. The wanted signals are provided
once triggering occurs.

On the base station:

11. Set the base station to receive and calculate the preamble detection
probability. Start with the lowest frequency within the operating
frequency band (B frequency).

12. Wait until the SMU has been triggered.

13. Wait until enough preambles have been counted by the base station
for a stable result.
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14. Check the actual detection probability.
15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1_1).The SMU is now waiting for the next trigger input.

Test results:

Because the detection probability Pd is calculated and displayed at the
individual base station or on a PC connected to the base station, no general
result form can be provided here.

e  Without a trigger, the SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency.

Monitoring the uplink signal of the SMU:

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
preamble in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB; see Figure
8.2.1 1 above.

4. Click Configure.

The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Triggerl at the SMU front panel using
a BNC cable.

6. Click Start. This will start the analyzer.
The wanted signal is hidden inside the AWGN. You get an analyzer screen

similiar to the upper curve in Figure 8.8_1 or 8.8_2 respectively. To display
the wanted signal

7. Select the Test Wizard on the SMU.
8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.

With AWGN off, you get the wanted signal similiar to the lower curve in
Figure 8.8 1 or 8.8 2.
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Figure 8.8 _1: Summary signal (above) and wanted signal (below) for tests
8.8.1 / 8.9.1 Preamble Detection in Static Propagation Conditions (using
Demo Settings). The wanted signal is hidden inside the AWGN signal.
Program 3G_FSMU keeps the value of E./Ng ratio constant to illustrate the
signal's ratio even at a level higher than that stipulated by the standard.

Because of the low sweep time of 2 s, you do not see that the wanted signal
is bursted.
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Figure 8.8 2: Summary signal (above) and wanted signal (below) for tests
8.8.2 / 8.9.2 Preamble Detection in Multipath Fading Case 3 (using Demo
Settings). The wanted signal is hidden inside the AWGN signal. Program
3G_FSMU keeps the value of E/N, constant to illustrate the signal's ratio
even at a level higher than that stipulated by the standard.

Figure 8.8 3 shows the wanted signal without AWGN in zero span:
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Fig. 8.8_3: Preambles provided by the generator. The repetition rate is 4 ms
(default setting).

Note: If you want to send only a certain amount of preambles, set Trigger
to Single in the trigger panel, and enter the sequence length e.g. as
number of frames, see Fig. 8.8 4 below. The repetition rate of the
preambles is 4 ms; 4 frames (40 ms) contain 10 preambles.

| 2] 3GPP FOD A: Trigger Marker (Clock =
Trigger In Bt
Mode I Single Li
Sequence Length Unit I Frames Li
ISequence Length I 4 000 | Frames ;III
Source I External (TRIGGER 1) l]
External Delay I 0.00 | Chips j
External Inhibit I 0 I Chips Li JE]

Figure 8.8 4: Trigger Single and a Sequence Length of 4000 frames for
generation of exactly 10000 preambles.
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8.8.3 Demodulation of RACH Msg. in Static Prop.
Conditions

Test RACH Message Detection in static propagation conditions uses the
same hardware setup and test procedure as the other tests below.

8.8.4 Demodulation of RACH Msg. in Multipath
Fading Case 3

Test RACH Message Detection in multipath fading case 3 uses the same
hardware setup and test procedure as the other tests below.

8.9.3 Demodulation of CPCH Msg. in Static Prop.
Conditions

Test CPCH Message Detection in static propagation conditions uses the
same hardware setup and test procedure as the test below.

8.9.4 Demodulation of CPCH Msg. in Multipath
Fading Case 3

The performance requirement of RACH or CPCH message demodulation is
determined by the maximum BLER allowed when each of the antenna
inputs receives a wanted signal with AWGN at a specified Ep/Ng limit. The
BLER is calculated for each of the measurement channels supported by the
base station.

For tests 8.8.4 and 8.9.4, fading is applied additionally.
The purpose of this test is to verify that the BLER does not exceed the
specified limits.

The AWGN level equals -84 dBm at a bandwidth of 3.84 MHz. Calculate
the power level of the wanted signal Pyanteq as follows:

Puwanted /dBm = Pawen /dBm + 10*|0g(TB /(TT' * 384*106)) /dB + Eb/No

Enter P aneq @S Generator Level in program 3G_FSMU_NodeB.

TB stands for Transport Block size, TTI for Transmission Time Interval. The
value of the granted Ep/Nyis listed in the standard TS 25.141.

(If you are testing a base station, simply click Set Level to Standard.)

Program 3G_FSMU_NodeB supports the following settings:
TB =168 bits, TTI =20 ms. Thus

10.og(TB /(TTI » 3.84:10%) = -26.6 dB.
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Test Transport block size / Eu/N, for Pwanted / Pawan
Trans. time interval BLER < 10”

8.8.3 | 168 bits/ TTI =20 ms 45dB (-26.6 + 4.5) dB =
-22.1 dB

8.8.4 | 168 bits/ TTI =20 ms 8.0dB (-26.6 + 8.0) dB =
-18.6 dB

8.9.3 | 168 bits/ TTI =20 ms 45dB (-26.6 + 4.5) dB =
-22.1 dB

8.9.4 168 bits / TTI =20 ms 8.1dB (-26.6 +8.1) dB =
-18.5dB

Table 8.8.3: Ep/Ng ratios for maximum block error rates and resulting ratio
IDwe\nted / PAWGN .

Note: Puanted / Pawen = 10:40g(TB /(TTI « 3.84*106)) + Ep/Ng shall not be
taken as a carrier to noise ratio C/N because C/N always refers to
a mean power.

As the wanted signal is bursted the mean power of the wanted sig-
nal is about 6 dB below Pyaneq- Thus C/N is below Pyaned / Pawen
by about 6 dB as well.

The setting of C/N in the AWGN panel is automatically compen-
sated for by this amount.

Program 3G_FSMU_NodeB keeps the characteristic ratio Pyaned / Pawen
each test constant. You enter any power level for the wanted signal in the
Generator Level field, and the program adjusts the AWGN power Pawcn
automatically.

If you click Set Level to Standard in test 8.8.3, you get
Pwanted = -106.1 dBm, and
Pawen = -84 dBm

Recommended hardware test setup:

Use hardware setup as in Figure 8_1 (page 78).

Instruments and accessories:

e SMU (generator) in FSMU standard configuration + options FSMU-B1
(2nd RF path) + FSMU-B2 (2nd baseband) + FSMU-B3 (Fading)

e 30 dB attenuators
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Path loss compensation:

» Make sure that the insertion loss for the two RF paths is identical.
Always use cables of the same type and the same length.

» Measure the path losses between the base station antenna connectors
and the SMU outputs.

Test procedure:

1. Connect the base station with the SMU as shown in Fig. 8 1.
2. Run program 3G_FSMU_NodeB.

In the program window:

3. Select Performance Test 8.8.3/ 8.8.4 Demodulation of RACH
Message or 8.9.3/ 8.9.4 Demodulation of CPCH Message.

Click check box Ref. Extern.

Select small Setup (only the generator is needed).

Set the generator frequency Freq to the lowest uplink frequency within
the operating frequency band (B frequency).

Enter the generator Path Loss of your hardware test setup.

Click Set Level to Standard.

Enter the uplink scrambling code Scr Code.

0. Click Configure.
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The AWGN signals are now available. The wanted signals are provided
once triggering occurs.

On the base station:

11. Set the base station to receive and to calculate the BLER. Start with
the lowest frequency within the operating frequency band (B
frequency).

12. Wait until the SMU has been triggered.

13. Wait until the base station receiver has counted the specified number
of blocks.

14. Check the BLER.

15. Repeat the test at the middle and top frequencies (M and T).

» To stop a running SMU, click the blue button Arm Trigger (see Figure
8.2.1 1). The SMU is now waiting for the next trigger input.

Test results:

Because the BLER is calculated and displayed at the individual base station
or on a PC connected to the base station, no general result form can be
provided here. Most BS test manager programs display the BER and BLER,
and the number of counted bits and frames.

e  Without a trigger, the SMU only provides the AWGN.

e If the base station does not synchronize, check the frequency.

Monitoring the uplink signal of the SMU:

107 Rohde & Schwarz



1MAG67_02E

3GPP WCDMA FDD Node B Tests

With full setup in program 3G_FSMU_NodeB, the analyzer can display the
RMC in the frequency domain.

1. Connect the analyzer and generator RF port A (or B).

2. Use full (not small) setup. If the analyzer input fields are not visible,
activate the remote control check box of the analyzer.

3. Click Demo Settings on program 3G_FSMU_NodeB, see Figure
8.2.1 1 above.

4. Click Configure.
The AWGN signals are now available. The wanted signals are provided
once triggering occurs. (The 10 MHz reference is set to internal.)

To generate an external trigger

5. Connect BNC sockets Clock and Trigger 1 at the SMU front panel
using a BNC cable.

6. Click Start. This will start the analyzer.
The wanted signal is hidden inside the AWGN. You get an analyzer screen

similiar to the upper curve in Figures 8.8.3_1 / 8.8.4_1. To display the
wanted signal

7. Select the Test Wizard on the SMU.
8. Switch AWGN off, and Apply Settings; see Figure 8.2.1_2.

With AWGN off, you get the wanted signal similiar to the lower curve in
Figures 8.8.3_1/8.8.4_1.

REW 20 kHz
WEW 00 kH=z

Ref -20 4dEm REE 10 dE SWI 2 a

1 P

F |m|r| H
el I
] . | I
s E— — I I
[--110
Ceantec 1.93 QHx 1 wHz( Span 10 wH=z
Eandwidtbh E.8d WEx Power _ 4? . ? g dBm

Figure 8.8.3_1: Summary signal (above) and wanted signal (below) for test
8.8.3 Demodulation of RACH Message in Static Propagation Conditions
using Demo Settings. The wanted signal is hidden inside the AWGN signal.
Program 3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the
signal's ratio even at a level higher than that stipulated by the standard.
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REW 20 kHz
WEW 200 kH=z

Ref -320 4Em AEE 10 4E aWT 2 3

1 P

XA -
T i H n'
EREY | o
|- -30 II |
i i 8 o
|--110
Ceantec 1.93 QHx 1 wHz( Span 10 wH=z
T Channal
Eandwidtbh .84 WE:x Eowe _ 48 . D 9 dBm

Figure 8.8.4_1: Summary signal (above) and wanted signal (below) for test
8.8.4 Demodulation of RACH Message in Multipath Fading Case 3 using
Demo Settings. The wanted signal is hidden inside the AWGN signal.
Program 3G_FSMU keeps the carrier-to-noise ratio constant to illustrate the
signal's ratio even at a level higher than that stipulated by the standard.

Test results of 8.8.3 Demodulation of CPCH Message in Static Propagation
Conditions and 8.8.4 Demodulation of CPCH Message in Multipath Fading
Case 3 look the same as Figures 8.8.3 1 and 8.8.4_1 above.

Figure 8.8 5 shows the wanted signal without AWGN in zero span:

@ REW > iHz
VEW 00 kK=

Raf 10.5 AEw AEE 10 4 SWT 100 wa

10 offfet =0 |5 4AE

Cenbter 1.55 GE=x 10 wa/

Fig. 8.8 5. Preamble and subsequent message part provided by the
generator. The repetition rate of the pairs is 80 ms (default setting).
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Note: If you want to send only a certain amount of pairs of preamble and
subsequent message part, set Trigger to Single in the SMU trigger
panel. Enter the sequence length e.g. as number of frames, see
Fig. 8.8_6 below.

| 2] 3GPP FOD A: Trigger Marker (Clock =G %]
Trigger In Bt
Mode I Single Li
Sequence Length Unit I Frames LI
ISequence Length | 4 000 | Frames ;ﬂ
Source I External (TRIGGER 1) l]
External Delay | 0.00 | Chips j
Extemnal Inhibit | 0| Chips x| | |

Figure 8.8 6: Trigger Single and a Sequence Length of 4000 frames for
generation of exactly 500 pairs of preamble and subsequent message part.
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The toolbox is intended to provide additional tests beyond the standard, e.g.
multicarrier measurements.

At present, use it to quickly generate test signals; see Fig. 8_1.

8| -10] x|
— BTS
I Tranamitter Tests -
I Recsiver Tests Ikl Output Power 2330 B
I PefomanceTests ¥ TestMadel 118
 [osiion Test Model 1_32
Test Model 1_64
Test Model 2 | ANALYZER
RESULTS ke A ¥ emote corizl
RERTRIS TestModeld
yre o 3GPPFL TagtModel 5_2
Test Model 5 4
Test Model 5 8
UL AMC 12.2 kbps ] E
Fieq 2212000 HH
ULRME 122 kbps + AWGN = 7
LIL AME 122 kbps, BER 0.01
CET
ULRME B4 kbps E 0
UL AME 144 kbps
Path. B
LIL AME 384 kbps Path 5350
L 5 Sor A
Code ™ £ toge =0 £,
I
Configued Configure 2 Configured
ll Running ] Hrast . Runring
Break @ lde

3G_FSMU ModeB Teste OV4 (TS5 25.141 Rel-5) Quit

Fig. 8_1: List of the currently available test models for the downlink, and
reference measurement channels for the uplink.

The signals are generated by the SMU with the trigger set to "free run". Set
the 10 MHz reference to external or internal. The output signal is present
after clicking Configure. Break switches the RF output off.
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The FSMU, which is the combination of the FSQ and the SMU, provides
powerful features for fast and accurate base station tests in accordance
with TS 25.141. All downlink signals can be measured, including the new
test models for high speed downlink packet access (HSDPA). All uplink
signals can be generated, including additive white Gaussian noise (AWGN).

Program 3G_FSMU_NodeB allows you to run the tests via remote control.
Without a base station, tests can be simulated: For transmitter tests, the
SMU generates the BS downlink signal. For receiver tests, the FSQ
monitors the uplink signal. You can navigate through program
3G_FSMU_NodeB even if no instruments are connected.

For each of the tests, Application Note 1IMA67 recommends a hardware
setup. These configurations have been approved during many
measurements on the spot.

As the standard is continuously evolving, Application Note 1MA67 and
program 3G_FSMU_NodeB will be enhanced from time to time.

For comments and suggestions regarding this application note, please
contact

TM-Applications@rsd.rohde-schwarz.com.
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Literature

[1] 3rd Generation Partnership Project; Technical Specification Group
Radio Access Networks; Base Station conformance testing (FDD) - TS
25.141 (Release 5)

[2] FSMU WCDMA Base Station Test Set / Operating Manual

[3] Detlev Liebl, Tests on 3G-Base Station Tests to TS25.141, Application
Note 1MA37

[4] René Desquiotz, 3GPP FDD Base Station Tests with Vector Signal
Generator SMIQ, Application Note 1GP41

[5] Sander / Wolf, Spurious Emission Measurement on 3GPP Base Station
Transmitters, Application Note 1EF45

Installation guide for program 3G_FSMU_NodeB

Hardware and software requirements

3G_FSMU-NodeB works under Windows 98, ME, 2000 or XP.

To ensure proper operation your computer shall meet the following
minimum requirements.

Processor: Pentium 300

RAM: 64 Mbytes

Display: SVGA 800x600 pixels

Hard-disk storage: 50 Mbytes

Peripherals: Mouse

National Instruments GPIB bus card and driver installed
VISA library version, at least 2.5

If the VISA library is not already installed on your PC, download it from the
National Instruments web-site http://www.ni.com/visa, search for VISA). The
download is free of charge.

Installation:

Application Note 1MA67 consists of two parts:
e  This document (1IMA67_OE.pdf)

e The 3G_FSMU_NodeB software (file 1MA67_xVx.exe, xVx is the
version number)
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» 1MAG67_xVx.exe is a selfextracting file. One of the unpacked files is
setup.exe. It will be started automatically.

»  Follow the instructions of the installer dialog.

Abbreviations and Definitions

3GPP

Third Generation Partnership Project. Name of the
organization that defines the communication
standards of the Third Generation.

AWGN

Additional White Gaussian Noise.

B/M/T frequency

Bottom, middle, and top frequency within the
allocated frequency band.

DCH

Dedicated Channel, collectively for DTCH and
DCCH.

DTCH

Dedicated Traffic Channel. Logical transport channel
mapped to the Dedicated Physical Data Channel
(DPDCH) together with the DCCH.

DCCH

Dedicated Control Channel. Logical transport
channel mapped to the Dedicated Physical Data
Channel (DPDCH) together with the DTCH.

DPDCH

Dedicated Physical Data Channel which contains the
user data (one or more DTCH and one DCCH)

DPCCH

Dedicated Physical Control Channel. Physical
Channel that contains some control information.
Among others, the Transmit Power Control (TPC)
bits are transmitted in the DPCCH.

FDD

Frequency Division Duplex, means that uplink and
downlink transmit on different frequencies.

RMC

Reference Measurement Channel. The 3GPP
specifications define uplink Reference Measurement
Channels for base station conformance tests. These
are 3GPP signals with defined parameter values
including channel coding. RMCs contain a DPCCH
and a DPDCH as physical channels. As transport
channels, a DTCH and a DCCH are mapped to the
DPDCH.

SFN

Start of Frame Number. Trigger signal provided
when Frame Number goes through zero.

TPC

Transmit Power Control. TPC bits are transmitted by
a base station or mobile to tell its counterpart to
increase or decrease transmit power.

1MAG67_02E
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FSMU Models

Standard Configuration

Option Description Consisting of Description
R&SEFSMU-WY Standard RESEFSQ Signal Analyzer
S RESEFSP-BI0 External Generator Corfrol
RASEFS-KT2 JGPP-FOD-MCDMA Base Station Test
RASEFS-KT4 3GPP-FOD-HEDPA Base Station Test
RESESMU 200 A Vector Signal Generator
RESESMU-B103 HF-Path 100 kHz to 3 GHz
RESESMU-B11 Univerzal Coder with 16 ¥ 64 M samples
RESESMU-B13 Basze band module
RESESMI-k42 SGPP-FO D WCDMA personality
R&ESESMIU-K43 JGPP-FOD HSDPA personalty
RESESMU-KE2 Additive YWhite Gaussian Maoise
Documentation
CD-ROM - RESEFS MUY CD-ROM with demonstration programs and
opersting manuals of RESEFShU -0
Op. Man. - RESEFS MUY Cperating Manual of BT= test set RESEFSMILU-WY
Op. Man. - RESEFS0 Cperating Manual of signal analyzer REASEFSR
Op. Man, - RESEFS-KT2KT4 | Operating Manual of 2EPP FDD baze station test
personality RESEFS-KT2KT4
CO-ROM - RESESMLU CD-ROM with operating manuals of Skl
Guick Start Guide RESEShMU guick start ouide of signal generator Skl
Extension Options
Option Description Consisting of Description
R&SEFSMU-B1 Package far RESESMU-B203 2nd RF path (3.0 GHzZ)
Sgﬁ;‘gpﬂ?'w oot | FASEEMU-B13 Base band main module
R&SESMIU-KEZ Additive white Gaussian noise
RESESMU-B3E High output poweer
RE&ESEFZMLU-B2 Package for RESESMU-B11 Baze band generator
Sgﬁ;iagt"fr' RASEEMU-K42 Digital standard 3GPP FDD
base band RESESMU-K43 Enhanced BS tests for 3GPP FDD incl. H=DPA
RESEFSMU-B3 | Package faor fading | RESEsSMU-B14 Fading simulstar
RESESMU-B15 Fading zimulatar extension
2xRESESMU-KT1 Crynamic Fading
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Required Options

Transmitter tests

621 Baze staion maximum output poswer RESEFSMU-W

622 CPICH povwer accuracy RESEFS MUY

6.3 Frequency emror RESEFSMU-W

642 Povver cortrol steps RESEFS MUY

643 Poweer control dynamic range RESEFSMU-W

645 Total porver dnamic range RESEFS MUY

6.5.1 Cccupied bandevidth R&SEF Sk LY

6521 Spectrum emizzion mask RESEFSMU-W

6522 Adiacent channel leakage ratio (ACLR) RESEFSMU-W

653 Spurious emissions RESEFS MUY

6B Tranzmit intermodulation RESEFSMU-W

671 Error wector magnitude (EYM) RESEFSMU-W

672 Peak code domain error RESEFSMU-W

Receiver Characteriztics

72 Reference sensitivity level RESEFSMU-W

7.3 Dynamic range RESEFSMU-W

74 Adiacent channel selectiity RESEFSMU-Y + RESEFSMU-B1 + RESEFSMU-B2

75 Blocking characteristics RESEFSMUY + RESEFSMU--B1 + RESEFSMU-B2 +

RESESME
7B Intermodulation characteristics RESEFSMU-W + RESEFSMU--B1 + RESEBFSMU-B2 +
RESESME

77 Spurious emissions RESEFSMU-W

78 Yerification of internal BER calculation RESEFSMU-WY + RESEFSMU-B1

Performance requirement

g2 Demodulation in static propagation conditions RESEFSMU-WY + RESEFSMU-B1

8.3 Demodulstion of DCH in multi path fading conditions | RESEFSMUW + RESEFSMI-B1 + RESEFSMU-B3

54 Demodulastion of DCH in moving propagation RESEFSMU-W + RESEFSMU-B1 + RESEFSMU-B3
conditions

8.5 Demodulation of DCH in bithidesth propagation RESEFSMU-Y + RESEFSMU-BT + RESEFSMI-B3
conditions

Gb6 Yerification of internal BLER calculation RESEFSMU-WY + RESEFSMU-B1

g.8.1 FACH preamble detection RESEFSMUVY + RESEFSMU-B1 &
in static propagation conditions

882 RACH preamble detection RESEFSMUYY + RESEFSMIU-B1 + RESEFSMU-B3
in multi path fading case 3

583 Demodulation of RACH message RESEFSMU-WY + RESEFSMU-B1
in static propagation conditions

554 Demodulation of RACH message RESEFSMU-Y + RESEFSMU-B1 + RAZEFSMU-B3
in multi path fading case 3

8941 CPCH APKCD preamble detection RESEFSMUSY + RESEFSMU-BT ¥
in static propagation condition

§92 CPCH APKCD preamble detection in mutt path RESEFSMUYY + RESEFSMIU-B1 + RESEFSMU-B3
fading caze 3

583 Demodulation of CPCH message RESEFSMU-WY + RESEFSMU-B1
in static propagation conditions

594 Demodulation of CPCH message RESEFSMU-W + RESEFSMU-B1 + RESEFSMU-B3
in multi path fading case 3
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Ordering Numbers

F3MU WCDMA base station test set

Bazed on FS23 signal analyzer 3 GHz RESEFSM UG 11661554 03
Bazed on FZ28 signal analyzer § GHz RE&SEFSMIL-WE 1166.1554 .08
Bazed on FSQ26 signal analyzer 26 GHz | RESEFSMUANZE 11661554 26
Options for R&S-FSMU-W
Package for 2nd RF path RESEFSMU-B1 1404 2008 .02
Package for 2nd base band RESEFSMI-B2 1404 2305.02
Package for fading RESEFSMU-B3 1404 2605.02
Extension to the following standards
GEMIEDGE RESEFS-KHS 1141 1496 .02
RESESMU-K40 1160.7609.02
COMA 20006 RESEFS-HE2 1157 2316.02
RESESMU-K46 1160.9576.02
1xEY-DO RESEFS-K G4 1157 26351 .02
RESESMU-KAT 1160.7009.02
TD-SCOMA, RESEFS-KTE 13007291 .02
RESESMU-H14" 1160.6202.02
Options for R&S-SMU2004
Multi Carrier CW Signal Generation RE&ESEZMU-KE 116808505 .02
Digital standard COMAZ2000E incl. 1xEV'-
O RESESMUI-H4EY 11609576 02
Digital standard 15-95 RESESMU-H11 Y 11605335 .02
Digital standard 3PP TOD RESESMU-KIZY 1160.2906.02
Digital standard TO-SC0MA, RaSESMU-KT14" 11606202 .02
Digital standard IEEE 802.11(akig) RASESMU-KI9Y 1160.5505.02
ser-defined OFDM =signals RASESMLU-HISTD 1160.6402 .02
Cigital standard 3GPP FOD incl. HSDP& | R&ASESMU-K20" 1160.9460.02
Options for R&S-FSG
Moize measurement softwvare RESEFS-H3 1057 3025 .02
Phaze noise measurement softwere RE&ESEFS-H4 1105.0055 .02
Fi measurement demodu lator RESEFS-KT 1141 .1796.02
Bluetooth application firmaware A e 1157 2568 .02
Powver senzor measurements RESEFS-KI 1157 3006 .02
Application firmaare for noize figure and
gain meazurements RE&ESEFS-KI0 1300 8508 .02
3GPP UE FDD application firmesre RESEFS-KTS 1154 7252 .02
3 GPP TD-SCDMA UE application
fitrrare RESEFS-KTT 1300.3100.02
COMAZO00E MS application Firmware RESEFS-HES 1157 2416 .02
COMAZ000E 1 xEV-DO ME application
Firmweare RESEFS-KES 1.300.6659.02
Yector signal analysis RESEF S C-F7 1161 8038 02
WL AN 502 .11 abig) application firmware | RESEFSC-KS1 1157312902
SMR
Signal Generator Tto 20 GHz RESESME 1104 0002 20
Frequency Extenzion  0.01to 1 GHz FESECME-BTT 1104 425002

Wity Yin 1G5 AT b
At AR IO FDM
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