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Test case analyzer

In addition to the message analyzer, the 
test case analyzer visualizes the auto-
matically generated trace files of TTCN 
test cases. The test case analyzer dis-
plays the messages to and from test 
case PCOs, the timer configuration and 
constraint matching in tabular form. 
Hyperlinks allow direct access to the 
TTCN source text in graphical format. 
The test case analyzer and the message 
analyzer have a similar composition and 
operating concept. 

Summary

The R&S CRTU-VT is an excellent support 
tool for the parallel development of hard-
ware and software. Early testing with a 
large number of standardized TTCN con-
formance test cases increases the qual-
ity and interoperability of 3G mobile 
phones. The easy transition from vir-
tual software testing with the R&S CRTU-

More information at 
www.rohde-schwarz.com 
(search term: CRTU-VT)

Abbreviations used

3G 3rd Generation
3GPP 3rd Generation Partnership  Project
ASN.1 Abstract Syntax Notation 
BER Binary Encoding Rule (ASN.1)
CC Call Control (Layer 3)
MAC Medium Access Control (Layer 2)
MM Mobility Management (Layer 3)
MSC Message Sequence Chart
PCO Point of Control and Observation 

(interface of the TTCN test case)
PER Packed Encoding Rule (ASN.1)
PICS/
PIXIT

Protocol Instance Conformance 
Statement / Protocol Information 
Extra  Implementation for Test-
ing (configuration parameters of 
TTCN test cases)

RAN Radio Access Network
RLC Radio Link Control (Layer 2)
RRC Radio Resource Control (Layer 3)
TTCN Tree and Tabular Combined 

 Notation (formalized language for 
the definition of test cases)

UE User Equipment
UMTS Universal Mobile Telecommuni-

cations Standard
UTRAN UMTS Terrestrial Radio Access 

 Network

R&S CRTU-G / R&S CMU200/300

Optional IQ and IF interfaces 
for new applications

The new options provide the Protocol 

Tester R&S CRTU-G [1] and the 

Universal Radio Communication Tester 

R&S CMU200/300 with analog IQ 

and IF interfaces and thus offer new 

applications in the development of 

mobile radio modules.  

Technical concept

With the options CMU-B17 and CRTU-B7, 
analog IQ and IF interfaces are avail-
able for the transmit and receive signal 
path. The module is connected between 
the RF section and the digital section. 
The IQ signals are obtained by conver-
sion of the internal IF signals. The IF fre-
quencies are in the range of 7.68 MHz 
to 13.85 MHz as required by the appli-
cation. If the IQ and IF interfaces are 
not required, the transmit and receive 

VT to real testing with the R&S CRTU-W 
is ensured by a uniform software envi-
ronment and identical test cases which 
reduces investment costs, development 
time and time-to-market. 

The R&S CRTU-VT is thus an excellent 
complement to the 3G test equipment 
family from Rohde & Schwarz and sup-
ports the manufacturers of 3G mobile 
radios in meeting the enormous techni-
cal challenge. 

Thomas Moosburger;
Dr Thomas Eyring

signals can be looped through in the 
bypass mode without being affected by 
the interface module and without the 
specifications of the measuring instru-
ments being modified.

Standards and applications

Currently, the standards GSM /
GRPS/EDGE are available for the 
R&S CMU200/300 with software V3.10, 
and IS136 mobile station tests as well as 
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the RF functional group are supported. 
Tests in accordance with WCDMA, 
CDMA and CDMA2000 will follow in the 
near future. 

Fading
A fading simulator is required for devel-
opment or conformance tests on mobile 
radio equipment for determining the 
receiver characteristics. If the measuring 
instrument and the DUT are connected 
with a line – which is similar to an ideal 
RF channel – the simulator can add the 
fading effects occurring under real out-
door conditions. 

With the option SMIQB14 for the Signal 
Generator R&S SMIQ and the Base-
band Fading Simulator R&S ABFS [2], 
Rohde & Schwarz has provided a pre-
requisite for the generation of fading 
profiles (FIGs 1 and 2). Cost-effective 
baseband fading can be implemented 
with the new IQ interfaces for the 
R&S CMU200/300 or even in dual-chan-
nel configuration for the R&S CRTU-G. 

An application note [3] describes the 
use of the R&S CMU200 in conjunc-
tion with the Baseband Fading Simula-
tor R&S ABFS as well as with the Signal 
Generator R&S SMIQ. This applies analo-
gously to the R&S CRTU-G.

IQ generator
Another important application is the 
generation of IQ signals meeting the rel-
evant standards. The user can gener-
ate complex signals that may even orig-
inate from a real signalling sequence. 
Most mobile radio chipsets comprise an 
RF chip and a baseband chip that com-
municate with each other via an analog 
IQ interface. This interface can then be 
used to access the two chips (FIG 3). 
In mobile radio development, different 
teams are often required for this purpose 
and the new testing feature via the IQ 
interfaces allows development work to 
be divided in space and time.

FIG 1 
Menu in the 

R&S CMU200 for 
fading applications.
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Win9x/NT/ 

Win2000

R&S CMU200
with option –B17

R&S ABFSLine

IEC/ IEEE bus
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OUT1 I Group A
OUT1 Q

IQ CH1

RF2

FIG 2
Fading test with the 

R&S CMU200 and 
the R&S ABFS.

FIG 3 
The DUT, e.g. an RF 

module, is driven 
with an IQ signal 

of the mobile radio 
tester. The RF 

signal thus gener-
ated can then be 

analyzed with the 
tester. 

Analysis

Generator

RX RF

TX RF

IQ

DUT

R&S CMU200 / 300 /R&S CRTU-G

RF

IQ

IQ analyzer
If IQ signals are applied to the receive 
section of the tester, signal analysis can 
be performed in the same manner as 
when feeding an RF signal. In this con-
nection, modulation analysis, for exam-
ple, is useful since it evaluates the qual-
ity of an IQ signal. Modulation analysis 
yields analysis results such as IQ offset 

and IQ imbalance, which directly affect 
IQ signals, or even more complex evalu-
ations such as error vector magnitude 
(EVM) or, in the case of WCDMA, the 
peak code domain error (PCDE).

A useful complement to the IQ interfaces 
(in the WCDMA functional group which 
can also be used independently of the 
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interfaces) is the new IQ analyzer mea-
surement mode in the R&S CMU200. In 
this mode, the modulation quality (EVM) 
and the constellation, vector and eye 
diagrams can be displayed graphically 
(FIGs 4 and 5). The user can thus per-
form a quantitative and qualitative anal-
ysis of the signal characteristic in the IQ 
domain.

Remote control interface
It is of course possible to query the 
test results and the original IQ samples 
via the remote control interfaces. This 
enables further analysis of the received 
signal. For example, the signal power 
distribution (CCDF diagram) can be cal-
culated from the IQ samples. Another 
application is the statistical evaluation 
of a test sequence over a long period of 
time.

Summary

The new IQ and IF interfaces extend 
the range of applications of the 

R&S CMU200/300 and R&S CRTU-G, 
particularly for the development of 
mobile radio modules and telephones. 
The complex signals of different mobile 
radio standards can be generated and 
evaluated in the IQ domain. An applica-
tion of special interest is the generation 
of fading profiles for mobile radio signals 
with a baseband fading simulator.

Gottfried Holzmann

FIG 4 Constellation diagram of a WCDMA signal. FIG 5 Vector diagram of a WCDMA signal.

More information and data sheets at 
www.rohde-schwarz.com 
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Condensed data of options CMU-B17 and CRTU-B7 
Standards GSM, GPRS, EDGE, IS136 as of CMU200 SW V3.10;
 planned for CDMA, CDMA2000, 
 WCDMA (3GPP-FDD, UE test and BTS test)
IQ interfaces analog outputs and inputs for the 
 transmit path and receive path of a 
 CMU/CRTU channel
IQ level max 0.5 V, peak
Impedance 50 Ω
IQ bandwidth up to 2.5 MHz
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