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New generators from Rohde & Schwarz attract

a lot of attention: The Analog Signal Generator
R&S®SMA100A excels at signal quality, speed
and flexibility. The R&S®AFQ100A ARB wave-
form generator provides top-quality 1/Q signals,
and the R&S®SMx family offers the world's first
signal generator solution for TD-SCDMA.

Unrivaled: The new Vector Network Analyzer
R&S®ZVT 8 features up to eight test ports in a
single unit (page 26).

The Signal Generator RRS®SMA100A provides
excellent performance at a favorable price. Its
high measuring speed also makes it ideal for
production. This versatile instrument is practi-
cally without match (page 30).
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The R&S®AFQ100A arbitrary waveform genera-
tor sets new standards in bandwidth and mem-
ory depth. Its innovative concepts that opti-
mize its overall performance in supplying vector-
modulated signals ensure a signal quality previ-
ously not feasible (page 35).

The cost-efficient Audio Analyzers R&S®UP 300
and R&S®UP 350 provide surprisingly good
specifications in the lower price class (page 38).
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Digital PMR networks for mission-
critical communications are often
modified during their service life

to support a variety of uses. This is
achieved by integrating customer-
specific applications. The TETRA
Mobile Radio System ACCESSNET®-T
is optimally prepared for handling
such dynamic modifications. It
features an intelligent application plat-
form that makes powerful and compre-
hensive services available to external

software applications.

More information and data sheet at
www.rohde-schwarz.com
(search term: ACCESSNET)
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The key to success — versatile
platform for applications

Universal platform for software
applications

Modern digital radio networks offer
functionality far exceeding simple voice
communications. Network subscribers
today need to access distributed data-
bases, for example, or query sensors,
monitor and control systems or coordi-
nate field service teams by remote con-
trol. The required applications help safe-
guard investments, and it must be pos-
sible to integrate them into a network
without impairing its operation. While
some user groups are fully satisfied with
standard applications, others require
tailor-made solutions. ACCESSNET ®-T
and A-CAPI® support both groups.

The Common Application Programming
Interface (A-CAPI®) for ACCESSNET ®-T
was developed for network operators,
organizations that share a common net-
work, and application engineers design-
ing solutions for mission-critical commu-
nications. A-CAPI®is an intelligent, ver-
satile and reliable platform that provides
the complete range of system services
required by external software applica-
tions (FIG 1).

All applications can benefit from this
standardized platform, which can set up
a direct link to any digital system node
within ACCESSNET®-T. Communica-
tions between external applications and
A-CAPI® are based on Ethernet and the
Internet Protocol (IP).

FIG1 The A-CAPI® platform for ACCESSNET ®-T provides all system services required by external

software applications.
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FIG2 A-CAPI® technical reference model.

Secure integration of
applications

A-CAPI®is a powerful tool for inte-
grating software applications into an
ACCESSNET®-T mobile radio network.
First and foremost, it provides compre-
hensive security measures. For example,
authentication and encryption mecha-
nisms protect the connection between

News from Rohde & Schwarz

0il and gas industries

Public safety

Dispatcher

A-CAPI®
TCP/IP | PCM
[AN] S, | E1

ACCESSNET®-T
A-CAPI® application platform

@ Application interface services

# Terminal services

# Monitoring services

@ Subscriber management services
# System management services

the remote application and the radio
network. A-CAPI® also reliably isolates
the mobile radio network from the exter-
nal software application, thus prevent-
ing mutual interference. As an additional
benefit, application engineers do not
need to concern themselves with the
physical characteristics of the TETRA air
interface.
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A-CAPI® allows multiple applications to
be active at the same time. It provides a
means of isolating and protecting appli-
cations from one another, so that their
respective tasks and functionalities
remain concealed from each other. This
is crucial where several groups or orga-
nizations share a common mobile radio
network (FIG 2).



Standard services provided by
the application platform

Integrating software applications takes
an intelligent, flexible, reliable and well-
defined platform — accompanied by

an effective support program from the
manufacturer.

The services offered by A-CAPI® fall into

the following categories (FIG 3):

@ Application interface services han-
dle security aspects and monitor and
control the interface.

@ Terminal services enable external
software to access voice and data
services (i.e. to set up and receive
calls) and provide switching functions
and access to gateways.

@ Nonitoring services monitor voice
and data connections.

# Subscriber management services
handle subscriber-related data,
including group management (e.g.
setting access restrictions for closed
user groups or virtual private net-
works (VPNs)).

FIG3 Services made available by A-CAPI®.

4 System management services con-
trol and monitor a mobile radio net-
work and its resources (e.g. system
capacity and load conditions).

A-CAPI® fields of application

A-CAPI® covers three fields of
application:

# System feature extensions (SFE)

# External device integration (EDI)

@ Customer systems integration (CSl)

SFE expands the ACCESSNET®-T mobile
radio network, adding complex func-
tions such as resource monitoring and
network load analysis. Other functions
include radio coverage measurements
and mobile fax.

EDI provides access to third-party sub-
systems. These include voice and data
recorders, voice mailboxes, dispatchers
and control centers as well as automatic
vehicle locationing (AVL) and teleme-
try systems. EDI also enables the inte-

gration of legacy systems. Analog radio
channels can be assigned to a TETRA
subscriber or group of subscribers using
dispatcher commands and A-CAPI® ter-
minal services.

CSI—generally a functional expan-

sion of a customer’s existing systems —
impraves system processes and opera-
tions or makes specific ones possible for
the first time. A good example is a rail-
way communications system, where the
onboard unit of a train acts as a gate-
way for voice communications with the
train driver. The onboard unit collects
important data about the train and its
engine and also interfaces with the pub-
lic announcement equipment (FIG 4).

Status changes are transmitted in real-
time to the railway control center via
the mobile radio system, and the con-
trol center returns control signals to the
train. Remote control units are used for
voice communications between the con-
trol center and the train driver. Terminal
services also play an important role in
this application.

ACCESSNET®-T Common Application Programming Interface

y A y
Application Terminal Monitoring Subscriber System
interface services services management management
services services services
@ Login @ \Voice call # Voice monitoring @ Individual # Capacity indication
@ Version # Data call # Data monitoring subscriber # Resource state
arrangement 4 Call exchange management monitoring
@ Authorization  Dynamic group # Event logging
@ Interface management
maintenance @ Dynamic
call forwarding
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TETRA network

Comprehensive development
support

To make the development of applications
easier, Rohde & Schwarz offers a test
bed that emulates A-CAPI® application
services as well as the mobile radio net-
work connected to the interface. More-
over, we offer qualified support for inte-
gration tests. The services made avail-
able by A-CAPI® are undoubtedly com-
plex. Rohde & Schwarz, therefore, offers
a comprehensive support program to
help you implement your application. In
addition to phone and e-mail support,
we provide training courses, from intro-
ductory to advanced levels.
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FIG4 CSI example: railway communications system.

A-TAPP® technical support
program

To complement its intelligent and
versatile A-CAPI® application plat-
form, Rohde & Schwarz offers the
ACCESSNET®-T Application Partner Pro-
gram (A-TAPP®). This program includes
various options that allow customers
either to work with their regular part-
ners to develop applications or to call on
qualified and certified Rohde & Schwarz
partners.

Max Zerbst
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A-CAPI® highlights

@ A-CAPI® provides software applications
with easy and comprehensive access to
ACCESSNEP-T voice and data services

@ A-CAPI® can handle software applications
based on standard interfaces and protocols

@ A-CAPI® supports multiple applications
simultaneously

@ A-CAPI® provides an effective mechanism for
monitoring the connection between an applica-
tion and the TETRA mobile radio network and
blocks unautharized access

@ A-CAPI® conceals TETRA-specific and inter-
nal system characteristics, thus reducing the
load on applications and enabling cost-effective
solutions

@ A-CAPI® ensures that the TETRA radio network
and external applications remain isolated from
one another and clearly defines responsibilities
for functions and their reliable operation

Abbreviations

NEM  Network element manager

NMS  Network management system: handles
subscriber management, network con-
figuration, data acquisition, service and
maintenance in ACCESSNET®-T systems

PEI Peripheral equipment interface:
application interface on TETRA terminal
(ETS 300 392-5)

SCADA  Supervisory control and data acquisition:

control and process visualization systems
that perform a variety of tasks related to
visualization, control and integration of
technical systems

SNMP  Simple network management protocol
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The R&S®CMU 300 (FIG 1) now
includes a new signaling test mode
that combines RF parameter tests
with layer 1 signaling processes. Time-
critical base station parameters can
be thoroughly tested under realistic,

dynamic conditions.
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FIG1 The R&S®CMU 300 now allows RF parameter tests to be combined with layer 1 signaling

processes.

HSDPA measurement solution with

realtime functions

When timing is critical

Classic base station measurements —

as performed by the R&S®CMU 300 in
the tried-and-tested non-signaling test
mode — statically measure whether
essential base station (BTS) parameters
meet technical specifications. However,
increasing data throughput rates, such
as with HSDPA, mean that mabile radio
links must be adapted to available radio
channel resources at even shorter inter-
vals. As a result, the time aspect of RF
measurements is gaining greater signifi-
cance. This calls for supplementary tests
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that check whether all channel parame-
ters are optimally set at the right time.

The R&S®CMU 300 meets these require-
ments by testing base stations under
realistic, dynamic conditions. The tes-
ter now includes a new signaling test
mode that combines RF parameter tests
with layer 1 signaling processes, the first
time any compact tester has offered this
functionality. The new test mode pro-
vides measurement functions that were
previously impossible to implement or
that required significant technical effort
to do so. The R&S®CMU 300 synchro-



nizes to the cell channels (CPICH, BCH)
of the base station. An RF connection is
sufficient; complex base station trigger
interfaces are not required (FIG 2).

The R&S®CMU 300 includes a realtime
receiver with FEC, a TX tester and a gen-
erator and offers the following measure-
ment functions at the best price/perfor-
mance ratio ever achieved:

@ Time-synchronous TX measurements
for monitoring critical moments when
switching between radio channel
parameters (also for HSDPA)

# Special triggers for synchronizing
external measuring instruments as
well as the above TX measurements
(also for HSDPA)

# Data analysis and decoding of DL
channels (BCH, transport channels
including HSDPA)

# Realtime code domain power
measurement

@ Analysis of bit and block error ratios
of RMC (BER and BLER)

# Random access channel (RACH) pre-
amble tests (including monitoring and
evaluation of the acquisition indica-
tor channel (AICH)) as stress test for
base stations

and especially for HSDPA:

# Monitoring of max. four HS-SCCHs
(from a user-defined set of up to
128 UEs)

@ Throughput measurements

 Uplink stimulation for HS-DPCCH

#"Stimulate & Check” tests

New functionalities in detail

Expanded TX measurements

The TX measurements based on the
3GPP specification TS25.141 (FDD) in
the non-signaling test mode [1] are now
also available in the signaling test mode:

Power

@ Power meter (broadband or frequency-
selective)

@ Code domain power (CDP)
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Modulation

 Error vector magnitude (EVM) includ-
ing magnitude error / phase error

 Carrier frequency error

# 1/Q origin offset

@ 1/Q imbalance

@ Waveform quality

# Peak code domain error power
(PCDEP)

Spectrum

# Adjacent channel leakage power ratio
(ACLR)

@ Occupied bandwidth (OBW)

@ Spectrum emission mask (SEM)

An automatic channel-search function

is now available and facilitates code
domain power and modulation measure-
ments in the non-signaling and signaling

R&S®CMU300 Base station Base
station
controller
7 analy;er Transmitter
synchronized (layer 1)
CPICH / BCH
SFN trigger Isynchronization Control
Signaling receiver interface

(demodulator, decoder, Uu
data analyzer) (air interface)

SFN trigger

RF generator

> Receiver

synchronized

FIG2 Test setup with the R&S®CMU 300 and a base station in signaling test mode.

FIG3

Code domain power
measurement with
user-defined, static
channel combination
(four HS-SCCHs, five
HS-PDSCHs).
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test mode. With this automatic function,
you can easily perform measurements in
user-defined channel configurations in
addition to the channels specified in the
3GPPTS 25.141 FDD R5 test models.

Also, the HSDPA channels can now be
configured in the non-signaling and sig-
naling test made (FIG 3). In the signal-
ing test mode, you can start all measure-
ments at defined times without external
triggering.

Trigger

You can trigger time-synchronous

measurements as follows:

@ Free Run  The R&S®CMU 300 ana-
lyzes the RF signal to define slot
timing.

@ Slot Trigger  Trigger signal at
the beginning of each DL P-CPICH
timeslot.

@ Frame Trigger  Trigger signal at the
beginning of each DL P-CPICH frame.

@ Super Frame Trigger  Trigger signal
assigned to a settable system frame
number. The signal is repeated peri-
odically. It can be set from 2 to 4096
frames.

@ HSFN Trigger  HSDPA trigger sig-
nal at the beginning of each HS-SCCH
subframe.

@ UE ID Trigger  HSDPA trigger signal
at the beginning of each HS-PDSCH
subframe assigned to a specific UE ID.

These internally generated trigger sig-
nals are also available at an output to
trigger further measuring instruments.
You can fine-adjust the chip offset of

the output triggers. In addition to these
internal trigger signals, you can also trig-
ger R&S®CMU 300 measurements with
an external signal whose edge and chip
offset can be set (FIG 4).

BER measurement

The realtime receiver in the R&S®CMU 300
offers a new approach for analyzing the
complete transmit section. The classic
method of measuring physical parame-
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ters such as modulation quality or code
domain power has now been supple-
mented by the BER measurement. In
contrast to pure RF parameter measure-
ments, all of layer 1, including FEC, is
tested.

Two different scenarios are possible:
Separate measurement of the BTS
downlink (DL) and uplink (UL). The
BTS DL signal is analyzed and a UL sig-
nal, which is evaluated by the BTS, is
sent at the same time.

Simultaneous measurement of hoth
links (UL and DL). The BTS sends the UL
signal generated by the R&S®CMU 300
back to the tester, where it is evaluated.
In addition to the BER (FIG 5) and BLER,
the R&S®CMU 300 also calculates the
DBLER.

Realtime monitoring and DL channel
logging

The R&S®CMU 300 can document and
decode DL channels in realtime at the
data level, which makes data analysis
alot easier (FIG 6). Since coded data is
also available via a COM interface, you
can directly evaluate it online on an
external PC. The online decoding pro-
gram supports you in decoding data.

These tools make documenting and eval-
uating DL transport channel data an
easy job. In addition, the system infor-
mation blocks (SIB) sent by the base sta-
tion in the BCH/P-CCPCH can be dis-
played, decoded online and evaluated
(FIG 7).

The realtime receiver still ensures the
continuous slot-wise measurement of
code domain power bits and transmit
power control bits (TPC bits). The time
reference for all measurements can be
determined from system frame numbers
(SEN), which are also displayed.
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RACH preamble tests including AICH
monitoring and evaluation

The RACH preamble test with subse-
quent AICH monitoring and evaluation
is often used to simulate realistic stress
scenarios for base stations, e.g. when
several mobile phones register in suc-
cessive access slots. During this test, up
to 224 preambles of the RACH — a pre-
defined repeating sequence of up to

64 preambles — are sent. You can set
this sequence as needed (FIG 8). For
stress tests, you can send preambles

at millisecond intervals. Moreover, the
R&S®CMU 300 monitors and evaluates
the received AICHs for correct data con-
tent and correct timing. You can fur-
ther vary and refine the test conditions
by adding additive white Gaussian noise
(AWGN) (FIG 9).

HS-SCCH information

The HS-SCCH manitor function can
simultaneously analyze a maximum of
four HSDPA DL control channels (HS-
SCCH) from a user-defined set of up to
128 UEs. The R&S®CMU 300 decodes
each frame and lists the detected UEs
in a table (FIG 10). Furthermore, it eval-
uates and displays the HS-SCCH con-
trol information, which also contains the
modulation type (QPSK/16QAM), the
size of the transport blocks or the num-
ber of HSDPA data channels assigned
to a UE. The measurement can be trig-
gered by a specific frame (HSFN) or
started with a specific UE. During mea-
surements on operating netwaorks, most
of the assigned UE IDs are not known.
Itis also difficult to predict them since
they are assigned by a base-station spe-
cific algorithm. But the R&S®CMU 300
also offers a solution to this problem: It
includes a special UE ID scan mode that
scans all HSDPA DL control channels for
active UEs and stores the detected UE
IDs in a table. This table is used for mea-
suring the HS-SCCH information (or for
measuring the HS-PDSCH throughput).



FIG4 Trigger setup menu.

Cell channels ) }
- Mobile phone is
- DPCH ( ) connected to base station
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R&S®CMU300

FIG6 The R&S®CMU 300 can monitor DL channels in realtime and document and
decode data.
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FIG8 Example of an RACH setup.
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Measuring HS-PDSCH throughput

In addition to the HSDPA control chan-
nel information, the gross data rate and
the effective throughput of the HSDPA
DL data channels (HS-PDSCH) are partic-
ularly of interest. These two values are
calculated for up to 128 UEs based on
the evaluated control channel parame-
ters. The current and average data rates,
the throughput as well as the minimum
and maximum values of each active UE
are displayed, and the complete data
rate/ complete data throughput of all
UEs is calculated (FIG 11). The cell data
rate or the attained cell throughput

is calculated very easily based on the
above data. As in the HS-SCCH monitor,
this measurement can also be triggered
by a specific frame (HSFN) or started
with a specific UE ID.

HSDPA UL “stimulate”

The existing R&S®CMU 300 UL generator
used in the non-signaling test mode [2]
has been expanded in the signaling test
mode to include an HSDPA UL function.
In addition to the standard function (sim-
ulation of a UE by activating reference
measurement channels (RMC) or physi-
cal channels), an HS-DPCCH with repeat-
ing, user-defined ACK/NACK/DTX
sequences and / or sequences with
channel quality information (CQl) is sent
in the HSDPA UL mode. You can con-
figure both sequences independently

of each other with up to 64 values. Fur-
ther user-specific parameters such as
transmission time interval (TTl) as well
as an independently triggered start (e.qg.
via HSFN / UE ID trigger) of the CQl or
ACK/NACK/DTX sequences open up a
variety of realistic ways to stimulate the
base station (FIG 12).

HSDPA “stimulate & check”

Another important test, which also
allows the time-critical behavior of the
MAC-HS to be tested dynamically, is the
combination of synchronous HS-DPCCH
stimulation of the base station (UL) and
HS-SCCH monitoring and evaluation
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(DL). This test is based on the previously
described HSDPA UL generator and

the DL HS-SCCH monitoring measure-
ment in the R&S®CMU 300. By configur-
ing a special UE ID trigger, you can sim-
ulate a realistic scenario (FIG 13): If the
R&S®CMU 300 receives a special UE ID,
it sends one element of the user-defined
ACK/NACK/DTX sequence to the base
station (UL stimulation). You can check
the response of the base station (DL
check) by using the HS-SCCH monitor.

Summary
The R&S®CMU 300 provides a variety of

base station tests. The classic test mode
for fast and cost-efficient large-scale

tests is the non-signaling mode with vec-

tor analysis and signal generator func-

tions. The new signaling test mode func-

tions offer a variety of analysis capabili-
ties for characterizing base stations and
thus optimizing networks. Since trigger
interfaces are no longer required, the
test setup is much easier —a true bene-
fitin production and nano base station
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tests. The new HSDPA measurements
also make the R&S®CMU 300 a popular
measuring instrument for testing com-
plex scenarios and for launching HSDPA.
A single-box solution featuring such a
wide a scope of functions at such an
impressive price/ performance ratio has
never been offered before — making the
R&S®CMU 300 truly unique.

Anne Stephan, Daniel Hank

More information and data sheet at
www.rohde-schwarz.com
(search term: CMU300)
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Due to its versatility and measure-
ment speed together with high
measurement accuracy, the Universal
Radio Communication Tester
R&S®CMU 200 is equally valued in
production, development and quality
assurance. However, cost consid-
erations may outweigh the need for
high versatility or high measurement
speed in some cases. We have there-
fore designed two new R&S®CMU 200
models for meeting the requirements
of high-end service or board-level
testing/adjusting. They can be manu-
factured cost-efficiently and offered at

a very favorable price.

News from Rohde & Schwarz

Cost-efficient models for service and

production

R&S°CMU200V10 high-end
service tester

A mobile radio tester for use in service

must be ideal for numerous applications.
In addition to general RF measurements,

it must be able to handle all relevant
mobile radio standards such as GSM,
WCDMA and CDMAZ2000°. The price
of a measuring instrument is the main
consideration in service applications,
which have lower measurement speed
requirements than production applica-
tions. The new R&S®CMU 200V10 has
been designed for use in service and
comes equipped with all relevant soft-

ware packages for measurements or sig-

naling in line with GSM, GPRS, EGPRS,
WCDMA and CDMAZ2000° standards.
You only need the corresponding signal-
ing module (FIG 1) to enable the func-
tions. All other relevant measurement
and generator functions are also avail-
able, of course. The setting and mea-
surement speed is slightly lower com-
pared to the standard R&S®CMU 200,
and product-specific options cannot
be installed. The high-end service tes-

ter can be equipped with the R&S®CMU-

B52 and R&S®CMU-B41 options which
provide comprehensive audio tests. It
thus includes all required standard-spe-
cific measurement functions required

for service, e.g. various power and spec-

trum measurements as well as BER and
BLER measurements. All standard-spe-
cific signaling functions such as call
setup and call release, channel and
power change, handover within a stan-
dard or between WCDMA and GSM are
available. The measurement and signal-
ing functions in the R&S®CMU 200V10
are identical to those in the standard
R&S®CMU 200 model provided that it

is equipped with the corresponding
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options. The new service tester is the
ideal choice when you need extensive
functionality at a favorable price.

R&S®CMU 200V30 non-signaling
production tester

Signaling functionality is often not
required for board-level testing or
adjusting in production, where mea-
surement speed and high measure-
ment accuracy are the decisive factors.
The new R&S®CMU 200V30 offers the
high measurement and setting speed
of the standard R&S®CMU 200 model.
Even without options installed, it pro-
vides all GSM, WCDMA, CDMA, and
1xEVDO non-signaling transmitter mea-
surements as well as general measure-
ments. All production-specific transmit-
ter measurements such as Smart Align-
ment (R&S®CMU-K47) and 1/Q versus
Slot (R&S®CMU-K48) are included. Also,
an FM stereo transmitter (R&S®CMU-
K14) is part of the basic version. The
generator end supports CW, AM, SSB,
FM and GSM (without channel cod-
ing) as standard. Channel-coded GSM,
WCDMA, CDMA and 1xEVDO genera-
tor signals can be generated by means
of the R&S®CMU-B21, -B68, -B83 and

-B88 options (FIG 2). You can perform

BER measurements on receiver mod-
ules with generator signals if a corre-
sponding evaluation function is imple-
mented in the modules. This method is
often called single-ended BER measure-
ment. If the receiver modules do not
have any evaluation functions, you can
also configure the R&S®CMU 200V30
to perform BER measurements in the
GSM and WCDMA standards by install-
ing the R&S®CMU-B21 option. The
R&S®CMU 200V30 is equipped with the
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4447173

R&S®CMU-BI9 option as standard. As

it has two identical RF connectors, this
option is ideal for use in production. You
can test a mobile phone at one con-
nector while the next mobile phone is
being adapted at the second connector.
The R&S®CMU 200V30 offers the stan-
dard-specific measurement and genera-
tor functions required for all board-level
tests, e.g. various power, spectrum and
modulation measurements as well as
single-ended BER measurements at high
speed. The new tester is the ideal solu-
tion if high measurement speed or fast
adjustment at the board level is required
at a favorable price.

FIG1

Summary
More information and data sheets at
www.rohde-schwarz.com

Since the R&S®CMU 200V10 and (search term: CMU 200)

R&S®CMU 200V30 have been designed
for specific uses, production processes
can be optimized. You can thus bene-
fit from an even further enhancement of
the already excellent price/performance
ratio of the Universal Radio Communica-
tion Tester R&RS®CMU 200 — at the same
high measurement quality.

Rudolf Schindimeier

Measurement options with the R&S®CMU200V10.

General GSM
RF tests (GPRS / EGPRS) WCDMA CDMA2000®

Transmitter measurements

R&S®CMU-B83

required
Generator without channel
coding v v - -
Generator with channel R&S®CMU-B21 R&S®CMU-B68 R&S®CMU-B83
coding (single-ended BER) B required required required
Signaling and receiver mea- R&S®CMU-B21 R&S®CMU-B21/-B56/  R&S®CMU-B83
surements - required -B68 required required

FIG2 Measurement options with the R&S®CMU 200V30.

General GSM
RF tests (GMSK/ 8PSK) CDMA2000° 1xEVDO

Transmitter measurements

Generator without channel

: v v = = =

coding
: R&S®CMU-B21  R&S°CMU-B68  R&S®CMU-B83  R&S®CMU-

Generator with channel . . .

S required required required B83/-B88
coding (single-ended BER) .

required
® _ ® 5
BER evaluation in the _ R&SreCLl}i/IrtJdBﬂ FI;&Z? /C-IEBAS% = —
R&S®CMU 200 9 )
required
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FIG1
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The R&S®SMXx signal generators (e.g. the RRS®SMU 200A, bottom in figure) are the world’s first generators to supply all signals for the TD-SCDMA

mobile radio standard. Options for this standard are also available for the R&S®FSQ (top), R&S®FSU and R&S®FSP analyzers from Rohde & Schwarz.

Unrivaled: The new TD-SCDMA

and Enhanced TD-SCDMA options
(R&S®SMx-K50 and R&S®SMx-K51)
make the signal generators of the
R&S®SMx family (FIG 1) the first
generators worldwide to provide
signals in compliance with the

TD-SCDMA standard.
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The world’s first integrated signal
generator solution for TD-SCDMA

The third 3G standard

TD-SCDMA (time division synchro-

nous code division multiple access)

was proposed by the IMT 2000 (Inter-
national Mobile Telecommunications at
2000 MHz) specification and approved
by ITU as a standard for the third mobile
radio generation in addition to 3GPP
FDD and CDMAZ2000°. TD-SCDMA was
initially developed by the Chinese Acad-
emy of Telecommunications Technology
in cooperation with other partners in the
industry. In the meantime, TD-SCDMA
has been standardized as TDD low chip
rate mode within the general framework
of 3GPP. The Chinese Ministry of Infor-
mation Industry (MIl) is about to issue
licenses for the various mobile radio
standards. As the Chinese approach to
3G networks, TD-SCDMA will certainly
be given special consideration.
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The standard in detail

TD-SCDMA employs time division duplex
(TDD), i.e. uplink and downlink traffic
are transmitted on the same carrier fre-
quency in time multiplex. A TD-SCDOMA
frame has a duration of 5 ms and con-
tains seven timeslots for data transmis-
sion. Between these timeslots, three
shorter timeslots are inserted for the
transmission of pilot sequences for
synchronization — downlink pilot time-
slot (DwWPTS) and uplink pilot time-

slot (UpPTS) — and of a guard period
(FIG 2). The assignment of the timeslots
for uplink or downlink transmission is
adjustable. The timeslots from slot 1 up
to the switching point are dedicated

to uplink traffic, slot 0 and the remain-
ing timeslots to downlink traffic. The
transmission capacity in the uplink and
downlink can thus be adapted to the
current data volume. For example, five



timeslots can be allocated to the down-
link to enable high-speed data trans-
mission to a number of mobile units (for
browsing on the Internet, download-
ing e-mails, etc), and two timeslots can
be allocated to the uplink, e.g. for voice
communications.

Within the timeslots, a COMA method
is used (chip rate 1.28 Mchip/s) that
allows up to 16 code channels with
spreading factors from 1to 16 to be
transmitted simultaneously in each
timeslot. At the physical layer, a data
channel (DPCH) consists of data fields
and fields with control information (mid-
amble, TPC, TFCI, sync shift) (FIG 3). The
modulation modes used are QPSK or
8PSK and, for high-speed channels, also
160AM.

Only signals of utmost quality
comply with test specifications

For tests on TD-SCDMA components,
mobile phones and base stations, sig-
nal generators have to meet complex
and demanding requirements. Tests

on multicarrier amplifiers, in particular,
place exacting demands on test signals
in terms of spectral purity and adjacent
channel suppression.

Especially at the beginning of a devel-
opment and for testing components and
amplifiers, test signals are required that
optimally reflect the specific standard

in terms of spectral and statistical char-
acteristics (crest factor and CCDF). For
this purpose, signals at the TD-SCDMA
physical layer are used. Channel-coded
data contents and the simulation of real
propagation conditions are as a rule not
required at this stage.

The next step usually involves test-

ing the synchronization and demodu-
lation of the transmitted signal in the
receiver. Subsequently, channel decod-
ing down to the transport layer is tested.

News from Rohde & Schwarz

The Rohde & Schwarz analyz-
ers also “speak” TD-SCDMA

Options for testing TD-SCDMA sig-
nals are also available for the Analyz-
ers R&S®FSU, R&S®FSQ and R&S®FSP.
The R&S®FS-K76 option is intended
for base station tests; the R&S®FS-K77
option provides all measurements
required for terminal equipment. All
functions are available for manual as
well as remote control.

Detailed information on the TD-SCDOMA
functionality of Rohde & Schwarz gen-
erators and analyzers is available in a
flyer which can be downloaded from
the Internet (search term: TD-SCDMA).

nnnnnnnnnnnn

This step involves measuring the bit and
block error ratios (BER and BLER), for
which the signal generator must pro-
vide fully coded data and synchroniza-
tion channels.

FIG2 Structure of a TD-SCDMA frame.

As a last step, conformance tests are
performed. For these tests, receivers are
subjected to blocking or interoperabil-
ity measurements, for example, apply-
ing real propagation conditions (fading,
AWGN) as well as interference signals
(modulated or unmodulated).

R&S®SMx generator family:
a solution that meets all
requirements

The new TD-SCDMA and Enhanced TD-
SCDMA options (R&S®SMx-K50 and
R&S®SMx-K51) provide tailor-made solu-
tions that fully meet the above require-
ments on TD-SCDMA signal genera-

tion and offer a wide scope of additional
functions.

The R&S®SMx-K50 option generates
standard-conforming TD-SCDMA signals
for up to four uplink or downlink cells,
where each cell can be configured sepa-
rately. The switching point between the
uplink and the downlink is variable; all
timeslots can be user-configured within
the limits of the standard. All specified
channel types are available at the phys-
ical layer (FIG 4). Parameters such as
the timeslot format, spreading factor,
spreading code, power and user data
can be set as required in a straightfor-
ward channel table. The R&S®SMx-K50
option also allows the easy generation
of multicarrier TD-SCDMA signals [1]
and is thus ideal for tests on multicarrier
amplifiers.

FIG3 Typical configuration of a code channel, including data and control fields.
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The R&S®SMx-K51 option further
expands test capabilities by adding
measurement channels (reference
measurement channels, 12.2 kbit/s

to 2048 kbit/s) with full channel cod-
ing for the uplink and the downlink, as
well as the broadcast channel (BCH)
with channel coding and consecutive
system frame numbers, plus all high-
speed channels defined by the stan-
dard, including channel coding (H-RMC,
526 kbit/s and 730 kbit/s) (FIG 5). Bit and
block errors can of course be simulated.

The flexible concept of the R&S®SMU
generator family [2] allows complete
tests of TD-SCDMA base stations and
mobile radio units by means of a single
signal generator — the tests including
fading [3], the superposition of additive
white noise and the simulation of a vari-
ety of interference scenarios (FIG 6).

Comprehensive graphical displays indi-
cate the current settings and make the
new options very easy to operate (frame
configuration, code domain, configura-
tion of timeslots, CCDF, FFT, etc).

Summary

The R&S®SMx-K50 and R&S®SMx-K51
options expand the range of applications
of the R&S®SMU200A, SMATEZ00A
and SMJ100A family of generators
to cover all TD-SCDMA test specifica-
tions and provide tailor-made solutions
for development, quality assurance and
production.

Andreas Pauly

News from Rohde & Schwarz

Measurements at a glance

Spectrum measurements R&S®SMU-K50 R&S®SMJ-K50 R&S®SMATE-K50
Single carrier V4 V4 V4
Multicarrier with baseband V4 V4 V4

Multicarrier with second RF
in one box

R&S®SMU-K50 R&S®°SMJ-K50 R&S®SMATE-K50
and and and
R&S®SMU-K51 R&S®SMJ-K51 R&S®SMATE-K51

Receiver measurements*

RMC with bit error/ block error V4 V4 V4
insertion

RMC with extra fading option V4 = =
Reference sensitivity level v = V4
Dynamic range V4 V4 V4
Adjacent channel selectivity (ACS) V4 V4 V4
Blocking characteristics V4 (V) V4
Intermodulation characteristics v (V) V4

*The receiver measurements listed here are an excerpt from the 3GPP TS25.142 standard. The two-path concept
implemented in the R&S®SMU / SMATE is very advantageous in most measurements because there are no problems
with synchronization and no external cabling is required.

Performance measurements* R&S®SMU-K50 R&S®SMJ-K50 R&S®SMATE-K50
(Fading measurements require an extra and and and

option) R&S®SMU-K51 R&S®SMJ-K51 R&S®SMATE-K51

Demodulation under static

propagation conditions v v v
Demodulation of DCH under

. . » v - -
multipath fading conditions
Demodulation of DCH under

. . . Ve - -
moving propagation conditions
Demodulation of DCH under birth / v _ _

death propagation conditions

* The performance measurements listed here are an excerpt from the standard. The R&S®SMU's two-path concept with
internal fading is very advantageous as it allows all of these measurements to be performed with a single generatar.
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FIG4 Channel table of a TD-SCDMA timeslot showing the configuration of the currently edited DPCH and the code domain power.

More information and data sheets at
www.rohde-schwarz.com
(search term: generator type designation)
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Configuration of measurement channels
and channel coding.

FIG 6
Typical settings on the R&S®SMU200A
for a conformance test.
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Every new mobile radio technology
calls for specialized high-performance
T&M solutions. Rohde & Schwarz
keeps its eye on these dynamic
advancements right from the start and
offers a comprehensive portfolio of
T&M solutions for manufacturers and

network operators.

News from Rohde & Schwarz
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A wealth of T&M solutions for

network specialists

Solutions for any task

At the end of 2005, more than two bil-
lion mabile radio subscribers worldwide
had at least one mobile phone. They
use their phones not only for calls and
SMS but, increasingly, also for broad-
band data services such as multimedia
messaging service (MMS) or Internet via
terminal. Mabile phone owners in Asia,
America and Europe still differ widely in
their day-to-day use of wireless data ser-
vices. In Japan or Korea, for example,
friends enjoy linking together for Inter-
net gaming. Today, it no longer matters
where a user lives — the main thing is
that the mobile radio network works.

As a result, up to 30 % of network capac-
ity at many operators is already being
taken up by Internet or MMS and SMS
use. In Europe, for example, network
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operators handle up to a hillion SMSs
per month.

This is an enormous challenge for net-
work specialists at mobile radio provid-
ers. They must ensure that customers
are satisfied with the quality of voice
and data transmission at all times. The
hardware and software solutions in the
base stations and backbone must oper-
ate flawlessly 24 hours a day.

To meet these demanding challenges,
network operators turn to the experts
from Rohde & Schwarz. Our company
has been providing comprehensive T&M
solutions in this market since digital
mobile radio was introduced in Europe
more than 15 years ago. Network oper-
ators rely on Rohde & Schwarz measur-
ing instruments at all phases, first to cal-
ibrate tools during network planning and
later to perform measurements on net-



work base stations. When they need to
optimize their base stations, they call
on the experts from Rohde & Schwarz to
provide them with T&M equipment and
customized applications.

Rohde & Schwarz furnishes netwaork
operators and network equipment sup-
pliers worldwide with T&M solutions for
the GSM/GPRS/EDGE, WCDMA 3GPP
and CDMA2000°® standards. We also
offer a complete T&M portfolio for set-
ting up and operating mobile radio net-
works using WCDMA HSDPA. Network
specialists can depend on us for T&M
solutions in all areas (FIG 1):
# System testing at test laboratories
# Terminal testing at test laboratories
# Installation, operation and servicing
of base stations
4 Radio network planning and
optimization

System-testing solutions for test
laboratories

Network operator laboratories must
have at hand all system components
they need for performing tests on new
modules and software versions without
affecting the existing network. The rapid
evolution of standards calls for flexible
measuring instruments. A good exam-
ple is the compact Universal Radio Com-
munication Tester R&S®CMU 300, which
has been specially designed for system,
regression and approval testing on base
stations (FIG 2). This tester includes an
analyzer and a generator which it uses
to perform transmitter and receiver mea-
surements for the GSM, GPRS, EDGE
and UMTS standards.

Its new realtime analyzer functions
make it ideal for monitoring the new
high-speed control and broadcast chan-
nels in the HSDPA standard (introduced

FIG1 Rohde& Schwarz offers a comprehensive T& M portfolio for network operators and suppliers.

in 3GPP release 5), as well as for moni-
toring the data throughput of a cell, spe-
cific to individual subscribers.

When combined with an RNC (radio
network controller) simulator such as
offered by Nethawk, the R&S®CMU 300
is ideal for high-level field service.

You can also use power meters and
combined spectrum/signal analyzers
to perform tests on transmitter units.
Rohde & Schwarz offers solutions rang-
ing from power sensors and the Hand-
held Spectrum Analyzer R&S®FSH3
(FIG 5) to the portable (with optional bat-
tery pack) R&S®FSP spectrum/signal
analyzer (FIG 5), whose excellent price/
performance ratio makes it the indus-
try benchmark in the mid-range class.
Standard measurement routines such
as channel-power measurement at the
press of a button paired with the capa-
bility to demodulate both UMTS and

Radiocommunica- | Signal analyzers Signal generators Drive test systems
tions testers

System test-  Base station tests:  R&S®NRT / NRP R&S®SMU200A / R&S®SMJ 100A  Monitoring:
ing at test lab- R&S®CMU 300 R&S®FSH R&S®SML R&S®ROMES with R&S®TSMU
oratories R&S®FSL/ R&S®FSP R&S®SMR
R&S®FSQ
R&S®TSMU
Terminal test-  Mobile phone/ R&S®FSP R&S®SMU 200A / SMJ 100A Monitoring:
ing at test lab- protocol tests: R&S®ROMES with R&S®TSMU
oratories R&S®CMU 200 and test mabile phone
R&S®CRTU
Power supply:
R&S®NGMO
Installation, Base station tests:  R&S®NRT/R&S®NRP Function tests:
operation and R&S®°CMU 300 R&S®FSH R&S®ROMES with R&S®TSMU
servicing of R&S®FSL/R&S®FSP and test mobile phone
base stations
Radio network Mobile phone tests: R&S®ESPI R&S®SMU200A / R&S®SMJ 100A  R&S®ROMES with R&S®TSMU
planningand  R&S®CMU 200 R&S®TSMU Power amplifiers and various test mobile phones
optimization R&S®FSP as well as applications (speech
R&S®FSH quality, QoS, and many more)
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FIG2 The R&S®CMU 200 (top) tests all mobile radio phones
while the R&S®CMU 300 (bottom) specializes in base stations.

FIG3 The R&S®CRTU-W/-M platform for protocol tests.

FIG4 The Vector Signal Generator R&S®SMU 200A (top) and
the high-end R&S®FSQ signal analyzer set up for measure-
ments on a power amplifier.

News from Rohde & Schwarz

GSM signals make the two analyzers
ideal for numerous measurement tasks
involving the base station transmitter.

The future-proof high-end R&S®FSQ sig-
nal analyzer (FIG 5) with a demodula-
tion bandwidth of up to 120 MHz for all
conventional modulation modes (e.g. for
the WiMAX standard) is ideal for high-
end applications that push the limits of
dynamic range and noise characteristics.

Vector signal generators of type
R&S®SMU 200A or R&S®SMJ100A are
used for testing receive modules (FIGs
4 and 6). They can generate any type of
standard-compliant digitally modulated

signals, and you can superimpose fading,

noise and other baseband errors on the
signals as needed. You can easily create
reference measurement channels (RMC)
in accordance with specifications as
well as modulated interferers using the
integrated baseband generator and the
intuitive operating concept.

If you need to generate unmodulated
signals, e.g. for RF fading simulators or
also as interferers, you can use the Sig-
nal Generator R&S®SML, which offers
an outstanding price/performance ratio.
The high-end R&S®FSQ signal ana-
lyzer and the Vector Signal Generator
R&S®SMU 200A paired with the user-
friendly application software for the
R&S®FSMU-W enable you to perform
tests in accordance with the TS25.141
specification.

Terminal-testing solutions for
test laboratories

Rohde & Schwarz offers RF and protocol
T&M solutions for tests necessary during
servicing, as well as for regression, com-
patibility and interoperability tests. The
R&S®CMU 200 test platform (FIG 2) and
the R&S®CRTU protocol tester (FIG 3)
cover all major standards ranging from
GSM, GPRS and CDMAZ000°® to UMTS,
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HSDPA and even HSUPA. These test
solutions can generate message logs as
well as perform RF, handover, acoustic,
and data application tests.

The Vector Signal Generators

R&S®SMU 200A and R&S®SMJ100A are
especially useful in cell selection tests.
They can generate additional passive
signals for the DUT that, however, are
digitally modulated in realtime and pos-
sess variable noise components.

If you need to perform precise power
consumption measurements under a
wide variety of conditions at high res-
olution and speed, the solution is the
Dual-Channel Analyzer/ Power Supply
R&S®NGM 02 (FIG 7). Itis ideal for tasks
such as determining operating time
and performing battery tests on mobile
phones. You can also use it to opti-
mize application software such as Java
applets, since every access of the SIM
card increases the current, thus reduc-
ing operating time.



T&M solutions for base station
installation, operation and
servicing

The most vulnerable part of a base sta-
tion is the antenna system on the mast,
including its dipole, RF cable and ampli-
fier. The system must withstand humid-
ity, wide temperature fluctuations and
electrostatic discharges, which clearly
explains why approx. 75 % of all mea-
surements in the field focus on deter-
mining the transmit and receive charac-
teristics of antenna systems.

Since the introduction of cross-polar-
ized antennas, the matching measure-
ments commonly used to obtain informa-
tion about an antenna system's operat-
ing state have become less significant.
Today, decoupling and cable fault mea-
surements are also required. The Hand-
held Spectrum Analyzer R&S®FSH (FIG 8)
has been specially designed for this pur-
pose. No matter whether an antenna
system is equipped with or without a
mast amplifier, the R&S®FSH can very

FIG5 The full range of analyzers from
Rohde & Schwarz covers virtually every require-
ment for performance level, frequency range
and functionality. Left to right: R&S®FSQ (top),
R&S®FSU, R&S®FSP, R&S°FSH3.
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accurately measure and document the
return loss, cable faults and decoupling.
In addition, the analyzer can measure
the spectrum, which provides valuable
information about any interferers in the
uplink or downlink.

The compact R&S®FSH with its new
code domain power measurement func-
tion and its favorable price/perfor-
mance ratio can handle almost any mea-
surement task in field service. In addi-
tion, new instruments purchased as of
late 2005 can also be equipped with the
new R&S®FSH-K4 option, which ana-
lyzes the power and modulation quality
of the major downlink channels (CPICH,
P-CCPCH and SCH).

The newest R&S®FSL spectrum analyzer—
which can also be battery-operated and
features RF characteristics unique in

its class —is making a name for itself in
field service. It is used to locate noise
sources (e.g. defective mast amplifiers)
and any type of interference signal.

In contrast, measurement tasks on base
station transmitters that involve the
complete analysis of all code channels
have become significantly less common
in practice and call for an analyzer with
additional decoding capabilities. The
perfect tool for these tasks is the mid-
range R&S®FSP spectrum/signal ana-
lyzer, which can measure modulation
quality and code domain power in bat-
tery operation.

Users who provide high-level service
are also increasingly turning to the Uni-
versal Radio Communication Tester
R&S®CMU 300, combined with an exter-
nal RNC simulator or Node B configura-
tor such as Nethawk.

Hands-on experience has revealed that

the various measuring instruments are
used quite differently in the field:
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FIG 6 The multipurpose Vector Signal Generator
R&S®SMJ100A is redefining the medium range.

FIG7 The intelligent Dual-Channel Analyzer / Power Supply
R&S®NGMO?2 offers a variety of functions, making it a must for

network specialists.

FIG8 The R&S®FSH3, the do-it-all solution for measure-
ments required during installation and on-site maintenance,

used for measuring a mobile radio antenna.



@ 85% Handheld Spectrum Analyzer
R&S®FSH, especially for antenna and
TX tests

# 10% battery-powered mid-range
R&S®FSL/R&S®FSP spectrum/signal
analyzers

@ 5% Universal Radio Communication
Tester R&S®CMU 300

Using different units for different tasks
makes T&M budget planning easy and
efficient.

Mobile radio from A to Z —
a long tradition at Rohde & Schwarz

Rohde & Schwarz entered the field of digital com-
munications T&M in 1990 when it introduced the
first base station tester for mobile radio. It has been
a leading player ever since. Customers in the US,
Asia and Europe turn to Rohde & Schwarz for T& M
solutions covering established cellular technologies
such as GSM/GPRS/EDGE, WCDMA FDD (UMTS),
HSDPA and CDMAZ2000°. In addition to coverage
measurement solutions for WCDMA HSDPA —sched-
uled for launch in summer 2006 — Rohde & Schwarz
already offers a comprehensive T&M portfolio for
signal generation, signal analysis, radiocommunica-
tions tests and protocol tests. The T&M solutions for
1xEV-DO are being expanded so that they will also
be available for Release A in fall 2006.

Users working on broadband wireless solutions such
as WiMAX (IEEE 802.16-2004, IEEE802.16b) and
WiBro also rely on T& M equipment and applications
from Rohde & Schwarz. Moreover, Rohde & Schwarz
provides measuring equipment to the terminal and
base station design engineers as well as network
operators who will turn DVB-H into a market force
as a mobile broadcast technology together with its
corresponding applications.

News from Rohde & Schwarz

T&M solutions for radio net-
work planning and optimization

The rapidly growing number of subscrib-
ers calls for ever denser radio networks.
To optimize radio network planning and
simulation, calculations are more and
more often based on real measurement
data. Radio network planners know that
planning tools can only be as good as
the quality of the data available for com-
plex calculations.

Continuous wave (CW) measurements
are used to calibrate planning tools.
During these measurements, the Vec-
tor Signal Generator R&RS®SMJ100A,
R&S®SMU 200A or Signal Generator
R&S®SML generates partly unmodulated
signals that are applied to the antenna
systems via a measurement ampli-

fier. Highly precise and fast test receiv-
ers such as the Radio Network Analyzer
R&S®TSMU (FIG 9) or the precompli-
ance Test Receiver R&S®ESPI — together
with Coverage Measurement Software
R&S®ROMES — measure these signals
and provide realistic information about
the path loss in the relevant frequency
range.

Since the R&S®TSMU is continuously
being enhanced, it can decode and mea-
sure downlink control channels at unri-
valed speed without having to regis-

ter on the network. This function is the
main precondition for fast neighborhood
analysis when optimizing handover pro-
cedures. This measurement data enables
you to proactively analyze interference in
critical areas even in the planning phase.

The R&S®TSMU, which is configured

as a GSM scanner, supplies a variety

of parameters together with Coverage
Measurement Software R&S®ROMES
and a GPS receiver: position data, chan-
nel number (GSM), level, cell identity,
network and country code — all 10 to 20
times faster than with conventional test
mobile phones.
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In addition, you can use the R&RS®TSMU
to analyze co-channel or adjacent-chan-
nel interferers in realtime during the
drive test by implementing the latest
version of Coverage Measurement Soft-
ware R&S®ROMES, a GSM test mobile
phone and a list of base stations.

Radio networks are optimized by using
analyzers that determine network qual-
ity from the customer’s point of view
when combined with test mobile phones.
The Radio Network Analyzer R&S®TSMU
has become the benchmark for many
network operators. In addition to the

2G and 3G standards implemented ear-
lier, the R&S®TSMU now also offers
CDMA2000°.

Why do you need the R&S®TSMU in
addition to the test mobile phone? To
yield meaningful results, measurements
must be performed at high speeds. The
R&S®TSMU performs measurements
approx. 30 times faster than a test
mobile phone. Furthermore, high sensi-
tivity and dynamic range are critical to



detecting and analyzing possible weak

points such as:

# Interferences (frequency reuse
analysis)

@ Interferers

# Incorrectly adjusted antennas
(alignment, tilt)

® Reversed sectors

# Problems in parameterization, e.qg.
during handover

@ HSDPA, ACK/NACK and CQl analysis
in relation to the received quality of
the radio channel

Coverage Measurement Software
R&S®ROMES enables you to perform
measurements in several different cel-
lular networks during a drive test, e.qg.
in HSDPA, 1xEV-Do and GSM netwaorks.
Moreaver, you can perform them simul-
taneously if you preconfigure the soft-
ware for the specific standard needed.
R&S®ROMES is the core componentin a
variety of solutions ranging from a por-
table system in a backpack for indoor
applications and a test-kit system up to
the configurable system installed in the
test vehicle. Depending on the hard-

FIG9 The Radio Network Analyzer
R&S®TSMU running Coverage Mea-
surement Software R&S®ROMES dur-
ing network performance analysis.
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ware used, the software supports var-
ious radio standards such as WLAN,
GSM, EDGE, GPRS, UMTS, HSDPA, and
CDMA2000°, as well as analog and dig-
ital broadcasting standards such as DAB
and DVB.

Detecting and analyzing weak points

in the network, as well as points to be
optimized, is the main focus of the cov-
erage measurement solutions from
Rohde & Schwarz. If you need to analyze
and process the results further, you can
directly upload them to analysis or pro-
cessing platforms from various manu-
facturers. By using the export capability,
you can output the results as an ASCII
file and also import them into customer-
specific evaluation solutions and plan-
ning tools.

To fully meet customer-specific require-
ments, Rohde & Schwarz is continu-
ously enhancing Coverage Measure-
ment Software R&S®ROMES by working
closely with leading network operators.
In GSM, one of the main focal points is
interference analysis of broadcast and
data channels. Network operators have
already been using this measurement
solution for several years to improve net-
work quality despite limited frequency
resources.

In UMTS, the primary challenges are
encountered in neighborhood and han-
dover analysis. Rohde & Schwarz has
optimized this analysis by adding the
new BCH demodulator measurement
function to the R&S®TSMU. Coverage
Measurement Software R&S®ROMES
automatically compares the base sta-
tion list with the data of the test
mobile phone. The high-performance
R&S®TSMU enormously speeds up the
measurement due to its several thou-
sand software rake fingers.

R&S®ROMES includes a data qual-
ity analyzer (DQA) module for evalu-

ating and analyzing data applications.
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The module supports up to five mobile
phones in parallel and records their data.
It automatically generates statistics of
measured services, which are based on
set parameters and specifications.

Test mobile phones must be tested and
verified at regular intervals. This is an
easy job for the Universal Radio Commu-
nication Tester R&S®CMU 200, whose
high ACLR measurement accuracy
enables it to meet the demanding power-
control measurement requirements.

Coverage measurement systems from
Rohde & Schwarz are especially valued
for their ability to detect and analyze
irregularities in the network, tasks that
cannot be handled by the fixed network
monitoring systems in the operation &
maintenance center (OMC) or the radio
network controller (RNC).

Marcus J. Donhauser; Christian Muller

More information, data sheets and
application notes at
www.rohde-schwarz.com

Selected application notes

1CM60  Optimization of HSDPA networks with
the R&S®CMU 300 and R&S®ROMES

1CM56 3GPP base station test measure-
ments

1EF44  Measurement on 3GPP Base Station
Transmitter Signals

1EF52  Testing Mobile Radio Antenna
Systems with the R&S®FSH3

1MA40 Testing Power Amplifiers for 3G Base
Stations

1MA48  Generating and Analyzing 3GPP
Multicarrier Signals with High
Dynamic Range

1MA62 Remote Setup for 3G High
Dynamic Multicarrier Signals with
R&S®SMIQO3HD and R&S®FSU/FSQ

1MAG7 Tests on 3GPP WCDMA FDD Node Bs
in accordance with Standard
TS25.141

1MA82 HSDPA Test and Measurement
Requirements

1MA84 HSDPA — Challenges for UE Power
Amplifier Design
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Commercially available network
analyzers offer two, three or four test
ports, which are not always enough
to provide complete characterization
of components and modules. The new
Vector Network Analyzer R&S®ZVT8
does away with this limitation — it

offers up to eight test ports in a single

unit.

News from Rohde & Schwarz

26

FIG1

Vector Network Analyzer R&S®ZVT8 — the world's first eight-port analyzer.

Unrivaled — up to eight test ports in

a single unit

Identical platform yields
analyzer compatibility

The R&S®ZVT8 is based on the same
instrument platform as the R&S®ZVA
and R&S®ZVB network analyzers. This
means that the user interface and
remote control commands are identical
for the three instruments. Compatibility
of the analyzer models enables identical
instrument settings and provides com-
parable results. For example, the results
from an R&S®ZVA in development can
be compared to those yielded by an

R&S®ZVB or an R&S®ZVT8 in production.

The R&S®ZVT8 has been optimized for
production applications and is therefore
supplied without a display. Yet it can be
used for R&D applications as well. You
merely need to connect a display, mouse
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and keyboard to the analyzer, and it
can be manually operated like the other
units (FIG 1).

Customized solutions due to
modular design

The R&S®ZVT8 base model comes with
two test ports. Further test ports can be
added (FIG 2). Due to its modular design,
the analyzer can be accurately scaled

to a specific test application, which is
of particular interest in production. You
can buy exactly the number of ports you
need. If you ever need more, for exam-
ple to test new devices, you can add
new ones up to a maximum configura-
tion of eight.



Options for complex test setups

The R&S®ZVT8 can be equipped with
options for direct generator and receiver
access, e.g. for complex test setups
including external components such as
couplers or amplifiers (FIG 3). Options
enabling time domain analysis and
measurements on frequency-convert-
ing DUTs further enhance analyzer
functionality.

Automatic eight-port
calibration unit

The R&S®ZVT8 is the only network ana-
lyzer to offer full eight-port calibration.
This is done with the automatic Calibra-
tion Unit R&S®ZV-Z58 (FIG 4), which is
controlled by the R&S®ZVT8. Full eight-
port calibration is necessary in order to
extract S-parameter data in s8p format.
It also enables all 64 S-parameters from
541 10 5gq to be analyzed simultaneously,
and thus for the first time allows the full
characterization of components with five
to eight test ports. While manual calibra-
tion is also possible, automatic calibra-
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Block diagram of the
R&S®ZVT8.
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tion will save considerable time. FIG 3

The R&S®ZVT 8 with optional direct generator/
receiver access.

Generatorj Port 1

)

Parallel measurements save
time

Each internal generator is connected

to two test ports either in parallel or
sequentially (FIG 2). If the test ports are
connected in parallel, several DUTs can
be measured simultaneously in realtime,
since each test port is equipped with a
separate measurement receiver and ref-
erence receiver.

The R&S®ZVT8 eight-port model, for
example, can simultaneously measure
two four-port DUTs, or four two-port
DUTs, or eight one-port DUTs. This
means that throughput in production
can be quadrupled, for instance, by mea-
suring four two-port DUTs in parallel.

News from Rohde & Schwarz

FIG4 Automatic Calibration Unit R&S®ZV-Z58.

Number 189 (2006/1)

44381/3



Mixer measurements without
an external generator

Another application of the R&S®ZVT8
involves the testing of switches
equipped, for example, with one input
and multiple outputs. Using the Direct
Generator/Receiver Access options
(R&S®ZVT-B16), the R&S®ZVT8 can even
capture signals separately by means

of all its measurement and reference
receivers —i.e. up to sixteen in the case
of the R&S®ZVT8 eight-port model.

The R&S®ZVT8 hardware concept
enables mixer measurements without
requiring an external generator to sup-
ply the LO signal. Mixer measurements
require two generators. The R&S®ZVT8
three-port model already features two
internal generators. Especially in the
case of swept LO signals, internal gener-
ators are considerably faster than exter-
nally controlled sources.

For example, if a switch has one input
and eight outputs, one port of the ana-
lyzer is connected to the input of the
switch and six further ports to six out-
puts of the switch (FIG 8). Outputs seven
and eight are directly connected to the

Intermodulation measurements
on amplifiers and mixers

Intermodulation measurements on
amplifiers usually require two genera-
tors, whose signals are combined in a
two-tone signal, which is taken to the
amplifier. If equipped with three or more
ports, the R&S®ZVT8 carries out inter-
modulation measurements on amplifiers
without an external generator. Intermod-
ulation measurements on mixers neces-
sitate a third generator to supply the LO
signal for the mixer. The R&S®ZVT8 is
the only network analyzer to offer three
or more internal sources (starting from
the five-port model). It is thus capable

of performing intermodulation measure-
ments on mixers without the need for an
external generator (FIGs 5 and 6).

measurement and reference receiver
inputs of port 8, which is fitted with the
R&S®ZVT-B16 option. The eight receiv-
ers of a four-port analyzer can also be
used for directly measuring wave quan-
tities.

Technologies such as smart anten-
nas and MIMO (multiple input, multi-
ple output) are increasingly being used
in mobile radio and other wireless com-
munications systems such as WLAN. All
these technologies open up new fields
of application for multiport measure-
ments, for which the R&S®ZVT8 is the
ideal choice.

Andreas Henkel

More information and data sheet at
www.rohde-schwarz.com
(search term: ZVT)

Condensed data of the R&S®ZVT8
Number of test ports
Frequency range
Measurement time per point
Measurement time (201 points)
Data transfer time (201 points)
Via IEC/IEEE bus
Via VX11 (LAN at 100 Mbit/s)
Via RSIB (LAN at 100 Mbit/s)
Switching time between channels
between instrument setups
Dynamic range at 10 Hz measurement bandwidth
between test ports
Output level at test port
Level sweep range
IF bandwidths
Number of channels, diagrams and traces
Number of points per trace
Operating system

Multiport measurements

The trend toward integrating com-
ponents into modules is leading to a
greater demand for module tests — for
example with antenna switching mod-
ules for mabile radio applications. The
R&S®ZVT8 performs tests on such mod-
ules quickly and easily. FIG 7 shows a
test setup for measuring such a module,
with the analyzer directly controlling the
internal DUT switch. Current measure-
ments can be performed at the same
time via the DC inputs on the R&S®ZVT8.

2t08

300 kHz to 8 GHz
<35 s

4.5ms

<29 ms
<1.3ms
<0.7ms
<1ms

<10 ms

>120 dB, typ. 130 dB

>+13 dBm, typ. +15 dBm

>40 dB, typ. 50 dB

1Hzto 1 MHz

>100 (depending on available RAM)
21020001

Windows XP Embedded
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FIG6 Result of an intermodulation measurement performed on a mixer.

*

FIG5 Test setup for an intermodulation measurement on
a mixer.

L

Channel
DCinput 1V bits
e, _
DCinput 10V — 7
—
I . il — .
%“7
Diplexer Switch
\_/'\
SR ANT1
X | Diplexer
THIES
« L {]ant2
RX 1
Ve
DUT
Control J
FIG7 Measurement of a complex multiport module. FIG8 Measurements on a switch with one input and eight out-

puts pose no problems for the R&S®ZVT8.
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Signal quality, speed and flexibility —
these are the criteria by which signal
generators are measured today. The
R&S®SMA100A perfectly meets these
criteria, and thus is a premium-class
analog generator that is impressive

due to its outstanding characteristics.

News from Rohde & Schwarz

FIG1 The R&S®SMA100A offers excellent performance and compact design at a favorable price.

Analog signal generator that meets
virtually every requirement

Premium signal quality

The Signal Generator R&S®SMA100A
(FIG 1) combines premium signal qual-
ity with very high setting speed, which
makes it ideal for any task. Whether

in development, production, service or
maintenance, the R&S®SMA100A does
an excellent job. Covering a wide fre-
quency range of 9 kHz to 3 GHz, it is suit-
able even for EMC applications.

The R&S®SMA100A is the ideal solution
for measurement applications requiring
high spectral purity, e.g. adjacent-chan-
nel or phase-noise measurements, and
is also optimal for use as a local oscilla-
tor or VCO.

Due to an innovative synthesizer con-
cept, the standard version of the instru-
ment already offers excellent values in
terms of SSB phase noise (typ. —135 dBc
(1 Hz) at a carrier frequency of 1 GHz
and 20 kHz carrier offset) and nonhar-
monic suppression (<—80 dBc for fre-
quencies <1.5 GHz).
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With the Enhanced Phase Noise Perfor-
mance and FM /@M Modulator option
(R&S®SMA-B22), high-grade reference
oscillators are added to the generator
synthesizer, even further improving SSB
phase noise (typ. =140 dBc (1 Hz) at a
carrier frequency of 1 GHz and 20 kHz
carrier offset) for frequency offsets of up
to approx. 100 kHz (FIGs 2 and 3). The
option contains a phase-locked loop,
which is connected after the synthesizer
and improves nonharmonic spurious
suppression to typ. <—100 dBc (for fre-
quencies <1.5 GHz).

Unlike conventional signal generators,
the R&S®SMA100A generates frequen-
cies down to 6.6 MHz by division of the
fundamental frequency range. In the
lower frequency range from 6.6 MHz,
this yields spectral purity on par with
that of high-grade crystal oscillators.

The oven-controlled crystal oscillator
(OCXO0) built in as standard provides
very high frequency accuracy and sta-
bility. Even these characteristics are fur-
ther improved with the R&S®SMA-B22
option.



Due to its sophisticated RF design,

the signal generator also stands out
for excellent broadband noise (typ.
<—160 dBc (1 Hz) at a carrier frequency
of 1 GHz), a value that conventional
generators can usually achieve only by
inserting steep-edged filters after the
synthesizer.

Ideal for use in production

In production and ATE applications,

the test equipment must provide short
setting times in order to ensure high
throughput and thus low measurement
costs. The R&S®SMA100A features the
very short level and frequency setting
times that Rohde & Schwarz signal gen-
erators are known for and is thus an
ideal choice in time-critical measure-
ment systems. Even in normal operation
(remote control via the IEC/IEEE bus,
trigger to EQI), very short setting times
of typ. 1.5 ms are achieved for the fre-
quency (to an offset of <1 10~/ from
the set frequency) and the level (to an
error of <0.1 dB of the set level). A fur-
ther significant reduction in setting time
(to <450 ws) is obtained in the list mode,
which uses frequency and level settings
previously stored in a list.

In the fast hopping mode, the gener-
ator features setting times as short as

in the list mode. Plus, up to 10000 fre-
quency and level pairs can be addressed
as desired via a serial bus.

The electronic attenuator enables

rapid and wear-free level setting of the
R&S®SMA100A. The normal mode uses
purely electronic level setting, rang-

ing from —145 dBm to +13 dBm (typ.
+21 dBm in the overrange; see green
trace in FIG 4). Higher output levels of up
to typ. +26 dBm can be supplied in the
high-power mode (with the electronic
attenuator bypassed; see blue trace in
FIG 4). In this mode, the lower limit for
electronic level setting is —20 dBm.

News from Rohde & Schwarz
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FIG2 Typical SSB phase noise at different RF frequencies with the R&S®SMA-B22 option (measurement band-

width 1 Hz).
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FIG3 Typical SSB phase noise with and without the R&S®SMA-B22 option (f = 1 GHz, measurement

bandwidth 1 Hz).

Condensed data of the R&S®SMA 100 A
Frequency

Frequency range

Setting time

Setting time in list mode

Level range

Spectral purity (at f = 1 GHz)

Nonharmonics (carrier offset >10 kHz)

SSB phase noise (carrier offset 20 kHz,
1 Hz measurement bandwidth)

Broadband noise
(carrier offset >10 MHz, 1 Hz measurement bandwidth)
Modulation modes
Clock frequency range
Interfaces
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9 kHz to 3 GHz

<3 ms

<450 ps

—145 dBm to +18 dBm (up to typ. +26 dBm overrange)

<—80 dBc; typ. —90 dBc
<—90 dBc; typ. —100 dBc with R&S®SMA-B22 option

<—131 dBc; typ. —135 dBc
<—136 dBc; typ. —140 dBc with R&S®SMA-B22 option

<—153 dBc; typ. —160 dBc

AM, FM/@M, pulse

100 kHz to 1.5 GHz

|EEE 488.2, LAN (100BaseT), 2 x USB, 1 x USB slave
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FIG4 Maximum output power across the entire frequency range using different level modes
(green: normal mode; blue: high-power mode; orange: with R&S®SMA-B103L option (RF path with-
out attenuator)).
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FIG5 High level repeatability ensures extremely accurate results in series measurements.
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FIG6 Frequency modulation with noise (green: with FM noise, orange: CW).
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For applications requiring only high
output levels of >—20 dBm, a favor-
ably priced frequency option with-

out an attenuator is available
(R&S®SMA-B103L). Overvoltage protec-
tion across the entire frequency range is
implemented in the R&S®SMA100A as
standard to protect the unit against high
external feedback power.

The high level accuracy and repeatabil-
ity of the R&S®SMA100A ensure results
of utmost precision in series measure-
ments (FIG 5). Complex and time-con-
suming level calibration is a thing of the
past. On top of this, the generator is of
highly compact design — while offering a
wide range of outstanding features and
capabilities, it takes up no more than
two height units.

Versatile analog modulation
capabilities

The R&S®SMA 100 A performs ampli-
tude and pulse modulation as standard.
Frequency and phase modulation with
a bandwidth of 10 MHz can optionally
be implemented (R&S®SMA-B20/-B22),
which makes the generator suitable

for all common receiver measurements.
The FM /@M modulator option is imple-
mented by means of a direct digital syn-
thesizer (DDS) and offers a modulation
bandwidth of 10 MHz for FM and @M.

Due to digital deviation setting, the
phase noise caused by modulation does
not become visible until FM deviation

is equal to or exceeds 100 kHz (at a car-
rier frequency of 1 GHz). The generator is
thus ideal as a reference for phase noise
measurements. It can be synchronized
to the DUT by means of frequency mod-
ulation, which enables phase noise mea-
surements even on free-running VCOs.

The RF signal can be internally modu-
lated by means of the built-in LF gen-
erator (0.1 Hz to 1 MHz sinewave) or



the optional multifunction generator
(R&S®SMA K24, bandwidth 10 MHz).
The multifunction generator supplies
various waveforms including sinewave,
squarewave, user-programmable trap-
ezoidal waveforms or noise with select-
able bandwidth. Modulation signals can

be added together with different weight-

ing. The modulation signals for AM, FM
and @M and for the LF output can be
set independently of one another. Based
on this concept, the R&S®SMA100A
offers a level of modulation flexibil-

ity previously unknown in analog signal
generators.

Using noise as a modulation signal, the
generator supplies adjustable phase

or FM noise to simulate, for example, a
VCO or an interference signal of variable
spectral purity for receiver tests (FIG 6).

Moreover, the R&S®SMA-B20 and

-B22 FM and @M options can be used
to implement extremely fast frequency
changes across a limited frequency
range. Direct access to the DDS yields
frequency setting times of typ. <10 ps
across a range of max. 40 MHz. This
allows fast frequency hopping transmit-
ters to be simulated, for example.

For pulse modulation, the
R&S®SMA100A includes as standard

a high-quality pulse modulator with an
on/ off ratio of >80 dB and a rise /fall
time of typ. 10 ns as well as a basic
pulse generator. Optionally, a high-per-
formance pulse generator with a min-
imum pulse width of 20 ns and a vari-
ety of setting options is available
(R&S®SMA-K23). This option makes the
R&S®SMA100A also suitable for mea-
surements on radar systems.

Optional clock generator
Tests on integrated RF circuits frequently
require an ultra-pure clock signal in

addition to the RF signal. In the past, the
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clock signal was usually delivered by

an extra signal generator. This is differ-
entin the case of the R&S®SMA100A.
Equipped with the clock synthesizer
option (R&S®SMA-B29), it delivers a low-
jitter clock signal that can be set inde-
pendently of the RF output signal. The
clock signal is available as a differen-
tial signal in the frequency range from
100 kHz to 1.5 GHz at two separate con-
nectors on the rear of the unit. It is thus
possible to test mixed-signal ICs such
as A/D converters using only one signal
generator.

Other special features

For many years, the HP 8662/63 was
one of the most commonly used ana-
log high-end signal generators. It was
part of many test systems, e.g. the HP
3048A phase noise measurement sys-
tem. The HP 8662/63 is no longer avail-

FIG7 The R&S®SMA-B80 ejector option allows generator data and settings to be stored on a remov-

able CompactFlash™ card.
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able and must be replaced by newer
equipment in case of failure. The
R&S®SMA100A is an ideal replacement
for the HP generator since it offers an

HP 8662A/63A-compatible mode in addi-

tion to the common SCPI remote-control
command set. Based on this mode, the

R&S®SMA100A can replace generators
of the HP 8662/63 family without requir-

ing the test system to be reprogrammed.

In areas where security is an issue,
unauthorized access to internal instru-
ment data and settings must be pre-
vented. This may be the case, for
example, during servicing or trans-
port. To meet this requirement, the
R&S®SMA100A can be fitted with an
ejector option (R&S®SMA-B80), by
means of which the storage medium
(CompactFlash™ card) can be removed
from the signal generator at the press of
a button and kept or transported sepa-
rately from the generator (FIG 7).
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Intuitive operation and a
variety of connectors

The generator is based on the same
operating philosophy as the known gen-
erators of the R&S®SMx family (see
page 16). The 320 x 240 pixel (4 VGA)
color display shows the signal flow in a
straightforward manner as a block dia-
gram (FIG 8). Thus, you can immediately
see the activated and deactivated func-
tions and where you can make settings.

The generator is operated via the rotary
knob, the cursor and function keys or a
USB mouse and/or keyboard. In addi-
tion, the R&S®SMA100A can also be
manually operated from an external PC
using remote desktop control (e.g. VNC).

FIG8 Freq

The generator can be remotely con-
trolled via LAN or an IEC/IEEE bus.
Hardware for a USB slave connector has
been implemented, and the connector
will later be available for remote con-
trol when appropriate software is added.
Two USB connectors on the front and
the rear panel allow the connection of a
memory stick or a hard disk for data stor-
age or firmware upgrades.

Moreaver, power sensors of the
R&S®NRP family can be connected to
the generator, allowing the unit to per-
form high-speed, high-precision power
measurements.

Lewel

The R&S®SMA100A
features the inno-
vative user inter-
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Summary

The R&S®SMA100A perfectly rounds out
the Rohde & Schwarz portfolio of high-
end signal generators. In addition to the
established R&S®SMU200A, SMJ100A
and SMATE signal generators for digital
modulation, Rohde & Schwarz now offers
a signal generator for analog applica-
tions that meets virtually every require-
ment.

The R&S®SMA100A offers excellent
performance and compact design at a
favorable price and is therefore a highly
attractive instrument. Its high measure-
ment speed also makes it an ideal choice
in production. In short, it is unrivaled in
its ability to handle almost any job.
Glinther Klage

More information and data sheet at
www.rohde-schwarz.com
(search term: SMA)
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FIG1 The convenient user interface makes it easy to control the R&RS®AFQ100A — both in local and remote mode.

The R&S®AFQ100A arbitrary wave-
form generator (FIG 1) sets new stan-
dards in bandwidth and memory
depth. It offers unprecedented
signal quality, employing innovative
concepts that optimize the genera-
tor's overall performance in supplying

vector-modulated signals.
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Top-quality I/Q signals for sophisti-
cated radio scenarios

Indispensable: ARB generators

The growing demand for transmission
bandwidth in mobile radio not only calls
for ever wider frequency bandwidths of
the communications systems but also
for very high signal quality. At the same
time, the demands placed on modula-
tion methods are becoming more strin-
gent, requiring the transmission rate for
a given bandwidth to be maximized. Typ-
ical modulation methods employed are
OFDMA for the WiMAX standard as well
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as the concepts devised for the further
development of 3GPP (EUTRA).

Arbitrary waveform generators featur-
ing versatile programming options are
important tools in the development of
new radio systems. They enable new
modulation modes to be tested before
generators tailored to such modes are
available. As a rule, two-channel instru-
ments allowing the generation of the
inphase (I) and the quadrature (Q) com-
ponent are used.



Taking into account the high demands
currently placed on signal quality, it is
obvious that not just any conventional
dual-channel arbitrary waveform gen-
erator will do. To handle the problems
typically encountered in vector modula-
tion such as carrier leakage, sideband
suppression, I/Q imbalance, frequency
response of the baseband and the RF,
a top-quality, versatile generator is
needed that allows signal impairments
to be minimized by means of fine-adjust-
able compensation units.

This is where the R&S®AFQ100A comes
into its own. It not only offers excel-

lent technical data as an arbitrary wave-
form generator but also stands out for
its sophisticated, perfectly matched
hardware and software concept, which
offers maximum performance in its inter-
action with other system components.

Highlights of the 1/Q specialist

Excellent technical data

Featuring a maximum clock rate of

300 MHz, the generator supplies signals
up to a system bandwidth of 200 MHz.
The extremely deep waveform mem-

ory of up to 1 Gsample allows even long,
broadband waveforms to be stored. And
the generator's analog frontend sets
standards in signal purity.

Integrated clock rate converter

In addition to its excellent basic charac-
teristics, the R&S®AFQ100A offers a vari-
ety of outstanding features that make it
a high-quality baseband source. One of
these highlights is the integrated clock
rate converter (FIG 2). Data can be read
from the internal memory at a selectable
speed that can be optimally adapted to
the useful signal. The R&S®AFQ100A
digitally converts the I/Q samples to the
higher clock rate of the D/A converter in
realtime. The loss-free resampling thus
carried out allows the D/A converter to
be operated at a fixed clock rate. This
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means that the anti-aliasing filters will
be perfectly matched to any bandwidth
of the I/Q output signal. This yields ideal
signal characteristics.

In addition, resampling enables data to
be read from the memory at a minimum
clock rate as required for the system,
which allows a maximum signal duration
for a given memory depth. For exam-
ple, the R&RS®AFQ100A can output a
GSM signal with a duration of 1000 s at
a clock rate of 1 MHz. Without the clock
rate converter, only a fixed clock rate of
300 MHz and thus a signal duration of
only 3.3 s would be possible.

Adjustable filters

Equally important is the capability to
correct the magnitude and phase of a
strong frequency response — e.g. of an
external 1/Q modulator — by means of
adjustable filters. An external program
determines the frequency response and
transfers results to the RRS®AFQ100A.

Before the signal is output to the system,

it is subjected to inverse filtering, i.e.
the values of an inverse filter are taken
into account. This yields a flat frequency
response and maximum sideband sup-
pression throughout the system. Fil-
tering is performed in realtime, mean-
ing that waveforms need not be recal-
culated before they are output, which
saves considerable time.

Correction of level offset, delay and
gain

The R&S®AFQ100A features level off-
set, delay and gain correction separately
for the | and Q channels. It is thus pos-
sible to correct delays and other effects
introduced by external cables or any
elements connected after the genera-
tor. Conversely, such impairments can
be deliberately produced in order to test
the robustness of receivers (FIG 3).

Output of signals at the IF
Instead of delivering | and Q signals in

the baseband, which is the normal case,
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the R&S®AFQ 100 A can output the sig-
nals at the IF. This means that the fre-
quency of the RF signal can be shifted
without any modification being required
to the external upconverter (or the RF
modulator). The digitally implemented
I/Q modulator of the R&S®AFQ 100 A
offers virtually ideal characteristics,
including absolutely linear frequency
response and frequency changes almost
without delay. Its high clock rate allows
IF signals to be used for applications up
to 100 MHz.

Intuitive software

This host of functions is controlled via

a graphical user interface. This is done
either directly by means of a display,
mouse and keyboard connected to the
generator or by remote control via a LAN
from any PC in the network.

The R&S®WinlQSIM?2 software serves
as a graphical user interface for man-
ual operation (FIG 4). In addition to con-
trolling the R&S®AFQ100A, it allows the
generation of waveforms in line with a
variety of standards including WiMAX
and 3GPP FDD.

Wolfgang Kufer

More information and specifications at
www.rohde-schwarz.com
(search term: AFQ)
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FIG2 Block diagram of the RRS®AFQ100A.

* RBW 500 kHz
VBW 5 MHz
15 dB * SWT 500 ms

Ref -10 dBm Att

1 RM *
CLRWR

Center 1.3 GHz

25 MHz/

Condensed data of the R&S®AFQ 100A
Channels

Memory

Bandwidth

Outputs

SFDR (spurious free dynamic range)

Frequency response

Impairments

two, for the | and Q components

256 Msamples to 1 Gsample, can be segmented
2% 100 MHz, optionally with generation of IF signal
analog balanced and unbalanced, digital

typ. 80 dB

typ. 0.05dB

level, phase and delay can be precisely set

Ref -10 dBm Att

Span 250 MHz Center 1.3 GHz

FIG3 Example of a multicarrier signal without compensation (left) and with compensation (right).

FIG 4

R&S®WinlQSIM2 software for
controlling the R&S®AFQ100A in
manual mode.
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The Family 300 has again been
expanded, this time with two audio
analyzers. The Audio Analyzer
R&S®UP 300 (FIG 1) includes analog
inputs and outputs, while the

R&S®UP 350 additionally offers digital

audio interfaces.

News from Rohde & Schwarz

Audio analyzers

Versatile audio analyzers for
laboratory, service and production

Remarkable functionality in
lower price segment

The R&S Smart Instruments™ product
family continues to grow: The three RF
measuring instruments Spectrum Ana-
lyzer R&S®FS 300, RF Signal Genera-

tor R&S®SM 300 and Dual-Channel Arbi-

trary/Function Generator R&S®AM 300
have now been joined by two ana-
lyzers for the audio frequency range.
With a frequency range from 10 Hz to
80 kHz, these two analyzers can han-

FIG1 The new audio analyzers feature a
broad scope of functions, good technical
characteristics and compact design.
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dle any of today's common applica-
tions. Due to their extensive functional-
ity and excellent specifications, they are
outstanding in the lower price segment.
The R&S®UP 300 offers all measure-
ments common in today’s audio T&M
and can generate the required test sig-
nals; its analog inputs and outputs are
dual-channel. The R&S®UP 350 addition-
ally includes digital audio interfaces and
can measure digital audio protocols and
sampling rates as well.
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FIG2 In addition to the analog interfaces of the R&S®UP 300 (left), the R&S®UP 350 offers digital audio interfaces in consumer and professional format.

Diverse test signals

The generators in the Audio Analyzers
R&S®UP 300 and R&S®UP 350 provide all
test signals for measurements in the lab-
oratory, service, production or in univer-
sity education. Inherent distortion of sig-
nificantly less than —90 dB at some fun-
damentals also enable you to measure
high-end units. The R&S®UP 350 outputs
all signals to the analog or digital inter-
faces (FIG 2). A brief list of the test sig-
nals is provided here:

4 Sinewave signals for measuring fre-
quency response, level linearity or
harmonic distortion; the level or fre-
quency of the signals can be swept.

@ Dual-channel sinewave signals,
whose level and frequency can be
individually set in each channel; use-
ful when measuring channel crosstalk
in both directions, for example.

@ Two-tone signals for modulation dis-
tortion analysis and difference fre-
quency distortion measurement; the
test signals meet the relevant stan-
dards and can be set within wide
limits.
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@ Multitone signals with up to 17 sine-
wave signals whose frequency and
level can be set; this quickly yields
information about a DUT's frequency
response.

# Sinewave burst signals — whose
burst, interval time, frequency and
level can be set — for testing the
dynamic response of audio circuits.

@ Noise for broadband stimulation of
DUTSs; can also be superimposed on
the sinewave signals.

Excellent measurement
characteristics

The technical concept used in “large”

Rohde & Schwarz audio analyzers

has also been implemented in the

R&S Smart Instruments™. After being

processed in the analog input stages,

the analog signals to be measured are

digitized and then evaluated with mea-

surement routines. This approach offers

a number of benefits:

@ All measurement functions provided
at the analog interfaces are also avail-
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able at the digital audio interfaces of
the R&S®UP 350.

@ Operation is always the same, truly a
benefit for occasional users.

@ The measurement methods at ana-

log and digital interfaces are identical.

Moreover, all filters are implemented
digitally, meaning that they also have
the same characteristics. These two
factors are particularly beneficial if
measurements taken in front of and
behind a D/A converter have to be
compared.

Both analyzers can measure analog
audio signals up to a bandwidth of

80 kHz (FIG 3). The R&S®UP 350 addi-
tionally analyzes digital audio signals

at a sampling rate up to 192 kHz. These
features are new in this product class
and cover the complete frequency spec-

trum of state-of-the-art audio equipment.

Another surprising feature in this prod-
uct category is that the analyzers have
true dual-channel operation. In other
words, the signals in the two channels
are processed in parallel and the mea-
surement results are provided at the
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same time — thus, switchover between
the input connectors is not required.

The two analyzers offer the following

measurement functions:

@ Level measurements can be exe-
cuted using rms, peak or quasi-peak
weighting since the instruments
include all rectifiers required for per-
forming measurements on consumer
and professional audio equipment.

@ Selective level measurements with
bandwidths that can be set individ-
ually are always required when very
small signals have to be verified in
broadband interference.

10000

FIG3 Bandwidths of up to 80 kHz allow measurements on
broadband audio equipment.

@ DC measurements complete the
scope of level measurements.

¢ Total harmonic distortion (THD)
measurements including selection of
weighted harmonics.

4 THD + N and SINAD measurements
for total harmonic distortion includ-
ing noise.

@ Modulation distortion analysis and
difference frequency distortion
measurement for detecting intermod-
ulation distortion by using the corre-
sponding test signals.

@ Frequency and phase measure-
ments.

@ Polarity measurements to detect
any potential polarity reversals in the
signal path.

@ FFT analysis supports an FFT size up
to 16 k points and provides numerous
window functions, making it possible
to display the spectral composition of
signals down to a resolution of <3 Hz
(FIG 4). This is also a feature previ-
ously offered only in very expensive
audio analyzers.

The R&S“UP 350 —
analog and digital

All R&S®UP 300 functions are also
offered by the R&S®UP 350. But you can
also use the R&S®UP 350 for measure-
ments on digital audio equipment and
for applications with mixed analog/ dig-
ital interfaces. The dual-channel, digi-
tal audio interfaces are designed as BNC
connectors and as optical interfaces
(TOSLINK).

digital audio signals. Moreover, it eval-
uates digital audio protocols, displays
validity bits and evaluates the received
audio data stream for block errors,
sequence errors and preamble errors.
Depending on the data contents of the
channel status bits, it automatically
switches to professional or consumer
format and displays the meaning of the
channels status bits in plain text.

The R&S®UP 350 is capable of the basic
sampling rates 32 kHz and 44.1 kHz, as
well as 48 kHz and its multiples 96 kHz
and 192 kHz. The analyzer can mea-
sure the sampling rate of incoming data
signals.

Wide range of filters

Even expensive audio analyzers from
other manufacturers often offer filters
only as options. Rohde & Schwarz audio
analyzers take a different approach: The
R&S®UP 300 and R&S®UP 350 include
digital filters, as is common in high-end
equipment. A variety of weighting, third-
octave and octave filters are provided as
standard, and up to three filters can be
combined.

Aural monitoring of measured
signals

You can connect commercial head-
phones to the standard 3.5 mm socket to
listen to audio signals to be measured.
When measuring levels, you can switch

|| this output to permit aural monitoring of
In addition to the above test signals, the the filtered signal.

-100.00 | ' generator also creates data for the dig-
| ital audio pratocol. The channel status
data can be output in professional stu-
dio format as well as in consumer for-
mat. The validity bit can be set by the
user, and the parity bit is also set.

R
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Remote control via USB

1000

The two audio analyzers can be remote-
controlled from a PC via the stan-
dard USB interface. The required soft-

FIG4 FFT analysis that supports up to 16 k points and
provides numerous window functions — impressive in this
product class. The spectral composition of signals up to
80 kHz in bandwidth can be displayed.
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The analyzer also performs the specified
measurement functions in the case of
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ware drivers are available for LabView,
LabWindows/CVI, or they can be directly
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FIG5 Operation is easy and menu-guided. Even occasional users quickly come up to speed. The
high contrast TFT color display makes reading the settings and results easy even under difficult light-

ing conditions.

linked as a dynamic link library (DLL) to
any common programming language
or development environment. The com-
mand structure is easy to understand
and is designed for fast programming.
As is common for all instruments from
Rohde & Schwarz, the software driv-
ers for the two new analyzers are con-
tinuously updated and provided via the
Internet.

Family 300 —
a powerful platform

Both analyzers are based on compo-
nents of the tried-and-tested Fam-

ily 300. All members of the family have
almost the same “look” and include the
bright 5.4" TFT display which is used to
make most of the settings (FIG 5). Oper-
ation is largely menu-guided, as on high-
end instruments from Rohde & Schwarz.
Measurement results are displayed as
numeric values but can also be pre-
sented as informative graphics and eval-
uated using cursors.
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The members of the Family 300 are of
modular design; production is econom-
ical due to the standardized use of all
basic modules such as housing, proces-
sor, power supply, etc. Sturdy protective
guards make the analyzers ideal for day-
to-day operation outside the laboratory.
The instruments have an adjustable han-
dle for easy carrying or for setting them
up on a lab bench. To make the most

of available space, several members of
the Family 300 can be stacked. If you
remove the handle and the protective
guards, the instruments can be installed
ina 19" rack. Since they are quite slim,
you can even place two of them next to
each other.

Summary

The R&S®UP 300 and R&S®UP 350 are
favorably priced audio analyzers that
will impress you not merely because of
their excellent specifications. They are
also handy and compact making them
ideal for day-to-day operation outside
the laboratory. A bright TFT color dis-
play indicates settings and measurement
results. Operation is easy, which is par-
ticularly beneficial for occasional users.
Despite their lower price range, the
analyzers offer all the important func-
tions of state-of-the-art audio analyz-
ers. The R&S®UP 300 has two dual-chan-
nel analog inputs and outputs with an
analysis bandwidth of up to 80 kHz. The
R&S®UP 350 additionally offers digital
audio interfaces up to a sampling rate
of 192 kHz.

Klaus Schiffner

More information and data sheet at
www.rohde-schwarz.com
(search term: UP300/UP350)

Audio Analyzer
R&S'UP 300/UP 350

Frequency range

Input voltage

Input noise

FFT

Additional data for the R&S®UP 350
Sampling rates

Condensed data of the R&S®UP 300 / R&S®UP 350

10 Hz to 80 kHz
upto33V

<2 uV (A weighted)
up to 16 ksamples

32 kHz to 192 kHz
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In addition to the narrow RF Test
Chambers R&S®TS 7121 for RF

tests on small modules and devices,
Rohde & Schwarz now offers the wider
RF Test Chambers R&S®TS 7123 x

for DUTSs requiring more space.
Featuring high shielding effective-
ness and rugged design, the new
chambers enable interference-free
and reliable tests on modules and
devices with radio interfaces meeting
a variety of standards including ISM,
GSM, CDMA2000°, WCDMA, WLAN,

Bluetooth®, WiMAX, etc.

News from Rohde & Schwarz

Wide RF test chambers for

larger DUTSs

Size and design for every
requirement

To obtain reproducible results when
testing radio interfaces of modules and
devices, external interference must be
screened out. Conversely, nearby sys-
tems and equipment must be protected
against interference that may be pro-
duced by such tests. RF test chambers
are an ideal means of performing such
tests, as their high shielding effective-
ness prevents mutual interference.

To meet this requirement,
Rohde & Schwarz has expanded its port-
folio of RF test chambers [1] suitable for
use in production by adding the wider
RF Test Chambers R&S®TS 7123. The
R&S®TS 7123 chambers are twice as
wide and have the same basic design
as the R&S®TS 7121 RF test chambers
[2], which were developed to meet the
requirements of automatic production
lines. These requirements include long
life, rugged design and automatic open-
ing and closing of the RF chamber.

Featuring high shielding effectiveness
between 300 MHz and 6 GHz, the RF
test chambers perform tests on modules
and devices with radio interfaces meet-
ing a wide variety of standards, includ-
ing ISM, GSM, CDMA2000°, WCDMA,
UMTS, WLAN, Bluetooth®, WiMAX, etc.
Such interfaces are used, for example, in
mobile radio, automotive and wireless
data communications applications.

The R&S®TS 712x product family, there-
fore, includes two base models that dif-
fer mainly in width (FIG 1). Plus, an auto-
matic and a manual version of each
model is available, indicated by the let-
ters A .and M in the type designation.
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The narrow R&S®TS7121 model has a
width of 155 mm and is particularly suit-
able for testing mobile phones or small
modules such as RFID modules, radio
sensors and receivers as well as remote
keyless entry and Bluetooth® modules.

The manual version of the wider RF
chamber, the R&S®TS7123M, has been
devised for applications in service, qual-
ity control and R&D. The automatic ver-
sion, the R&S®TS7123A, is opened and
closed automatically as required for pro-
duction lines. The automatic and the
manual versions of the RF test cham-
bers have the same basic design, ensur-
ing the same test functionality for both
versions in development, production and
service.

Wide range of applications

The new R&S®TS 7123 model with

a width of 330 mm enables tests on
devices requiring up to double-height
DIN radio slots, which makes it suitable,
for example, for automotive applications
such as tests on car radios or naviga-
tion or infotainment systems. Test cham-
ber dimensions are shown in detail in
FIGs 3 and 4.

The R&S®TS 7123 RF test chamber also
provides room for integrating subsys-
tems for generating special ambient con-
ditions. A good example can be found

in pressure chambers used for tests on
tire pressure monitoring systems, where
not only the radio interface is tested but
also the functioning of tire pressure sen-
sors under various pressure conditions
as occur in car tires. For this application,
Rohde & Schwarz offers the R&S®TS 7810
RF test system (FIG 2) with the



R&S°TS 712x

RF test chambers
R&S®TS7121 R&S°TS7123
Narrow RF test chambers Wide RF test chambers
R&S®TS7121A R&S°TS7121M R&S°TST123A RS®TS7123M
Automatic opening Manual opening Automat_lc opening Manual opening
and closing and closing and closing and closing

with GSM antenna module

FIG1 Product range of Shielded RF Test Chambers R&S®TS 712x. All models are optionally available with an elevated cover.

FIG2 RF Test System R&S®TS7810 and RF Test Chamber R&S®TS 7123 A with integrated pressure chamber for testing tire pressure sensors.
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R&S®TS 7123 A RF test chamber includ-
ing software [3]. Another application
consists of functional tests on WLAN
routers, where the WLAN Protocol Tes-
ter R&RS®PTW 70 [4] is used to measure
the receive sensitivity (FIG 5).

Numerous extras and options

To support users in implementing their
specific applications, Rohde & Schwarz
offers a large number of options, includ-
ing various antenna couplers, ready-
made absorbent material and an ele-
vated cover allowing additional test
equipment to be installed above the DUT
(FIG 6).

Antenna couplers for GSM, CDMAZ2000°®
and WCDMA as well as a Bluetooth®
antenna are currently available. The
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FIG3 Dimensions of RF test chambers.
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FIG4 Main dimensions of the Shielded RF Test Chambers R&S®TS 712x.

Dimensions (incl. absorbent material)

Overall dimensions (with RF chamber closed)

(W H X D) 15714

Depth of base plate D, p‘**
Dimensions of supporting plate (W x D)
Extension range of slide-in unit (Extg;,.;)
Max. DUT dimensions (W x H x D)
(standard configuration)

sup pl

155 mm x 305 mm x 428 mm
(6.1"x 12" x 16.9")

600 mm
80 mm x 194 mm (3.1" x 7.6")
0to 210 mm (0 to 8.2")

80 mm x 130 mm x 194 mm
(3.1"%x5.1"%x 7.6")

R&S°TS7121A*

antenna couplers are attached to the
side panel of the RF chamber (FIG 7); the
Bluetooth® antenna can be mounted in
any position desired by the user. Cus-
tomer-specific antenna couplers, e.g.
WLAN or ISM, can also be integrated.

The optional absorbent material attenu-
ates acoustic and high-frequency elec-
tromagnetic waves and thus ensures
reproducible and stable audio and RF
measurements.

In the course of product refinement,
both RF test chambers have been
equipped with an exchangeable con-
nector plate with two feedthrough fil-
ters in addition to the four RF connec-
tors already available. The feedthrough
filters can be used for supplying power
to and exchanging data with the DUT
and for controlling test modules in the
RF chamber. The exchangeable connec-
tor plate makes it possible to add user-
specific feedthroughs without having to
modify the RF test chamber. For example,
you can add USB feedthrough filters or
feedthroughs for fiber-optic links or pres-
surized air. However, care must be taken
to ensure that the extra feedthroughs
do not diminish the shielding effective-
ness below the required value. Con-
versely, the chamber’s shielding effec-
tiveness will increase as the number of
feedthroughs decreases.

Gert Heuer

R&S®TS7123A*

330 mm x 347 mm x 428 mm
(13"% 13.1" % 16.9")

600 mm
245 mm x 230 mm (9.6" x 9")
0to 230 mm (0" to 9")

245 mm x 165 mm x 230 mm
(9.6"x6.5"x9")

* The manual and the automatic versions have identical dimensions, excluding the handle on the manual version.
** The automatic versions come with a base plate that extends beyond the length of the RF test chamber.
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FIG5 WLAN Protocol Tester RRS®PTW 70 with manually controlled RF Test
Chamber R&S°TS 7123 M.

More information and data sheets at
www.rohde-schwarz.com

Shieded RF Test Chanbers RESTSTI2x 4

ROMDE&SCHWARZ
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The new R&S®ATSI infotainment test
system is the follow-up to the Auto-
motive Verification Test System
R&S®AVTS, which has been tried and
tested by many renowned automo-
bile manufacturers. The R&S®ATSI
performs automatic tests on broad-
cast receivers, sound systems, TV
receivers, navigation systems and
mobile phones. The architecture of the
new system is based on application-
specific modules, making it highly
flexible in all stages of the production
process. Due to the system'’s versa-
tility, the test sequence can be opti-
mized and costs for rework reduced.
The R&S®ATSI is equipped with a
large number of monitoring functions
such as continuous selftest and moni-

toring of all radiated test signals.

News from Rohde & Schwarz

Fast, comprehensive tests in
automobile production

FIG1

Infotainment tests: Ever shorter innovation cycles and the increasing diversity of applications

can only be mastered with fast and future-proof test systems.

Test system for production
—versatile and future-proof

Comprehensive communications and
infotainment components are already
an integral part of today’s automotive
equipment in the volume sector. Original
equipment manufacturers (OEM) thus
face a challenging task, for they must
fulfill high customer requirements for
these components with respect to qual-
ity and reliability — despite ever shorter
innovation cycles and increasing diver-
sity of applications (FIG 1).

The employed test equipment must fea-
ture high flexibility and upward compati-
bility to meet the needs of this trend, for
it must not only ensure that the compo-
nents have been correctly installed but
also verify the proper functioning of the
entire communications and infotainment
system —and for a wide range of config-
uration levels.

Number 189 (2006/1)

This is where Rohde & Schwarz facili-
tates production with its R&S®ATSI info-
tainment test system. The system offers

special features and increases efficiency:

# It reduces production time and mini-
mizes the frequency of errors by using
automatic test sequences

@ |t minimizes the costs for rework by
verifying the correct installation of
the infotainment components already
early on in production, i.e. before
final production

@ It ensures that a high level of quality
is maintained in production at loca-
tions anywhere in the world

It can be economically enhanced for
future versions

# It requires no special know-how for
on-site maintenance

43833/2
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The best solution for any
application

Application-specific function modules
ensure utmost operational flexibility and
reduce the costs of installing, operating
and maintaining the system (FIG 2). The
R&S®ATSI supports a wide variety of test
strategies in all stages of the production
process:

@ Conventional testing of the finished
vehicle on the assembly line or in the
test chamber

# Testing vehicle modules prior to
installation (e.g. loudspeaker in the
door module)

# Mobile testing with handheld measur-
ing equipment via radio interfaces

The function modules for generating the
test signals are equipped with a LAN
interface. They can therefore be installed
exactly where the individual test sig-
nals are needed — and still be remote-
controlled and monitored from a central
control PC. This largely avoids time-con-
suming laying of RF cables.

User-friendly configuration

User-friendly software packages support

the modular system concept:

@ All function modules are equipped as
standard with software whose uni-
form graphical user interface allows
them to be operated autonomously
with fixed settings (FIG 3).

@ The R&S®ATSI-K7 system configura-
tion software provides a represen-
tation of the entire system installed
in the production facility, including
all distributed components such as
active antennas, splitters, monitor-
ing modules, etc. It centrally manages
all configuration data for the different
test scenarios and evaluates the self-
test signals of the modules, allowing
errors to be instantly located.

@ The R&S®ATSI-K1 test sequencer
makes it easy to program test
sequences such as AM, FM and DAB
radio tests on different frequencies,
including the measurement of ambi-
ent noise.

FIG2 Function modules of the R&S®ATSI infotainment test system in the rack.

News from Rohde & Schwarz
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Test signals for all cases

4 Analog sound broadcasting: AM, FM

# Digital broadcasting: DAB/DMB
repeater

# Analog TV: PAL/NTSC/SECAM

# Digital TV: DVB-T/DVB-H, ATSC
repeater

# Mobile phone: GSM/CDMA/
WCDMA frequency ranges

4 Navigation system: GPS

@ Loudspeaker/sound system

@ ISM (keyless entry, TPMS)

# The R&S®ATSI-K2 interface software
uses the interface to the master pro-
duction computer in customer-specific
Versions.



Hot plug-in — installation and
maintenance made easy

Sensor antennas continuously receive all
radiated signals on the air interface and
thus seamlessly monitor the integrity

of the entire system. If an error occurs,
the system configuration software ana-
lyzes the problem and outputs a mes-
sage to the master production computer
via the interface software. In the event
of a defective module, all you need to do
is replace the affected module, and the
software takes care of the rest. Since
the system does not have to be pow-
ered down in order to replace the mod-
ule, the other test signals remain avail-
able. If backup modules are installed,
the software automatically switches to a
redundant module when an error occurs,
allowing the system to continue operat-
ing virtually without interruption.

On request: single-source,
all-in-one solutions

Rohde & Schwarz not only provides sys-
tem components but also offers sin-
gle-source, all-in-one solutions. On
request, system specialists will advise
you in advance with regard to design-
ing the test concept and provide support
in selecting suitable locations — e.g. by
analyzing the EMC environment — while
taking the specific production environ-
ment into account. After installing and
configuring the system, they will param-
eterize it for the different types of vehi-
cles and optimize the test sequence until
the start of series production.

To ensure that the entire system func-
tions flawlessly during the operation
phase, all parameters should be ver-
ified and recalibrated regularly. For
this purpose, the service team from
Rohde & Schwarz has a comprehensive
test equipment pool for on-site use.

News from Rohde & Schwarz

Summary There are plenty of reasons for choosing
the R&S®ATSI — renowned automobile
manufacturers are already working with

the test system.

The R&S®ATSI infotainment test system
allows fast and comprehensive auto-
matic testing of the installation and
operability of infotainment and com-
munications components in vehicles.
Besides conventional final acceptance
tests, it also tests subsystems before
they are integrated into the vehicle, thus
considerably reducing test times and
ensuring competitive advantages. Hand-
held equipment is available for wireless
interfaces such as WLAN, Bluetooth® or
proprietary standards, which makes it
possible to perform mabile tests as well.

Dietmar Weber

More information and the News Special
edition “Test and Measurement Solutions
for the Automotive Industry” at
www.rohde-schwarz.com
(enter the search term Automotive and

The individual modules of the system are
select Downloads)

autonomous and can be operated inde-
pendently of each other or combined
into a system via LAN. Continuous mon-
itoring of all components ensures max-
imum availability. The test system is
rounded out by a large number of anten-
nas that are specially designed for use

in production. Customer-specific require-
ments are taken into account on an indi-
vidual basis.

FIG3 A uniform user interface for all function modules simplifies parameterization (here, for exam-
ple, the FM generator).
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DTV in France —
transmitters installed at 2876 m

Rohde & Schwarz supplied and installed about 30 liquid-
cooled high-power transmitters of the R&S®NV 7000 series
for network operators in France. Nine of these transmitters
were installed under adverse conditions at the Pic du Midi

(2876 m) in the Pyrenees.

Since an observatory is located at the summit of the Pic du Midi, it was
essential not to mar the atmosphere with heat generated by the transmit-
ters.

News from Rohde & Schwarz Number 189 (2006/1)

Foto: Autor

Since September 2005, 50 % of the French population has
gained access to digital terrestrial television. The primary objec-
tive is to reach 85% of TV viewers by 2007. Rohde & Schwarz
actively participated in the rollout of this project. The Munich-
based company supplied and installed the corresponding trans-
mitters despite extremely short deadlines.

A very special station for this rollout was the site Pic du Midi
covering the Toulouse area with more than two million viewers.
Eight transmitters for four multiplexes are operated in passive
standby, a fifth multiplex is served by one transmitter with dual
drive. They provide power of 500 W and 650 W at an effective
radiated power of 13 kW. But two major problems had to be
solved for this site: access and cooling.

Since the summit of the Pic du Midi can only be reached by
inclined railway or helicopter, one of the main difficulties was
transporting the material. Air transport was selected for all
material. This was not very easy — even if the weather was
pleasant in the valley, it was always very windy at the sum-

mit and helicopters had to cope with these conditions. The task
was extremely difficult since the mast had to be approached
within less than 1 m. Only very skilled pilots can manage such
flight maneuvers.

Cooling required special engineering for two reasons: Temper-
atures drop to as low as —35°C in winter. For this reason, heat
exchangers have to run in a kind of air mixing chamber. More-
over, only a minimum of warm air could be expelled to the out-
side —an observatory is located at the summit making it essen-
tial not to mar the atmosphere. As a result, an indoor solution
was selected. The cooling units were installed in a jacket tube
connected to a bypass system. The warm air was fed back to
the inlet of the cooling unit. A second identical cooling system
was installed for passive standby.

The French company Klein SAS received the order for plan-
ning and implementing the site-specific cooling system and the
French company Sogetrel was responsible for installing it. The
complete project was managed by ROHDE & SCHWARZ France,
whose technicians were responsible for installing the system
and stayed several weeks in the Pyrenees to accomplish the
task on time.

Jean-Michel Croquevielle



The new VHF TV Transmitters
R&S®NM/NW 8200 now also
offer the innovative engineering of
the air-cooled R&S®NH/NV 8200
UHF transmitter family for analog
and digital TV for VHF band llI.
Compared to the currently avail-
able RRS®NM/NW 7001 family of
VHF transmitters, the output power
has been increased by 50 % owing
to innovative circuitry and state-of-
the-art cooling technology — with the
same footprint, of course. Particular
emphasis has been placed on oper-
ating reliability, long life, minimum
energy consumption and ease of
service, supported by various moni-

toring and diagnostic options.

News from Rohde & Schwarz

Multistandard air-cooled
VHF TV transmitters

All standards —
analog and digital

The air-cooled VHF TV Transmitters

R&S®NM/NW 8200 (FIG 1) have been

designed for all digital and analog TV

and sound broadcasting standards, e.g.

including the following:

@ Analog TV: B/G, D/K, M/N, |, SECAM,
PAL, NTSC

# Digital TV: DVB-T, DVB-H, ATSC,
MediaFLO™, DMB-T, etc

@ Digital sound broadcasting: DAB

Since the VHF TV Transmitters
R&S®NM/NW 8200 have the same
design as the UHF transmitters, they
largely contain the same equipment —
the multistandard TV Exciter R&S®Sx 800,
the Control Unit R&S®NetCCU 800 as
well as all frequency-independent com-
ponents. With the same or slightly
reduced volume of cooling air in compar-
ison with the UHF transmitters, power
levels up to 3 kW analog combined as
well as 1.95 kW for DVB-T and ATSC can
be implemented in one transmitter rack.

Multistandard R&S®VM 8350 A1
TV amplifier

The multistandard air-cooled
R&S®VM8350A1 TV amplifier (FIG 2)
operates in the broadband from

170 MHz to 254 MHz. Its output power

is 750 W for analog TV combined, 325 W
for DVB-T and 485 W for ATSC. Itis
based on the broadband air-cooled

FIG1

Compared to the R&S®NM/NW 7001 family of
transmitters, the output power of the new VHF
TV Transmitters R&S®NM/NW 8200 has been
increased by 50 %.

Number 189 (2006/1)
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FIG2 The multistandard air-cooled R&S®VM 8350A1 TV amplifier supplies 750 W for analog TV

combined, 325 W for DVB-T and 485 W for ATSC.

R&S®VHB200A1 TV amplifier for band
IV/V and thus has the same built-in
power supply unit as well as identical
frequency-independent modules.

Also, the innovative heat sink technol-
ogy, which is outstanding for its highly
effective thermal properties has been
incorporated — yielding maximum heat
conductivity combined with an opti-
mized number of cooling fins at relatively
low pressure loss.

The amplifier has several self-protection

and monitoring functions:

4 Power reduction in case reflection is
detected

# Overtemperature switch-off

# Transistor failure detection

@ Input level monitoring

@ Qutput power monitoring

Since the amplifier does not adjust the
output power if a transistor fails, the
remaining transistors continue operation
at their original level control. The linear-
ity of the output stage, the precorrection
and the quality data of the transmitter
system remain unchanged.

The integrated CAN bus interface trans-
mits all relevant operating parameters
and fault messages to the transmitter
control unit. You can also call up such
data via the Web interface of the trans-
mitter control unit and thus optimally
prepare for any servicing that may be
required. Additional features are asso-
ciated with the CAN bus but the actual
function of the amplifier is not impaired
if the connection to the CAN bus is miss-

ing.

Frequency range
RF output power analog TV combined
digital TV, DVB-T/-H
digital TV, ATSC
Analog TV standards

Color transmission

Audio transmission

Dimensions (W x H x D)

Condensed data of the R&S®NM/NW 8200

170 MHz to 254 MHz

750 W to 3 kW

325Wto 1.95 kW

485 W to 1.95 kW

B/G, D/K, M/N, |

PAL, SECAM, NTSC
dual-sound in line with IRT
FM single-sound and NICAM 728 (—13 dB / —20 dB)
FM single-sound (=10 dB)
BTSC multiplex channel

600 mm x 2000 mm x 800 mm

News from Rohde & Schwarz
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Advantageous logistics

The use of identical equipment parts

in the R&S®NM/NW 8200 and
R&S®NH/NV 8200 transmitter series
also make this transmitter family logisti-
cally beneficial for transmitter operators
(smaller inventory of spare parts).

You can easily switch from analog to dig-
ital operation or change the frequency
since all frequency-dependent compo-
nents are broadband and operate from
170 MHz to 254 MHz. This particularly
applies to frequency-response-compen-
sated directional couplers that are used
to measure output power and reflection.
If you change the frequency, you only
have to change the transmit frequency.
The modules do not have to be adjusted.

Redundant key modules such as exciter
standby or fans in active standby ensure
high operating reliability, even in sin-
gle transmitters. In transmitter sys-
tems, operating reliability can be fur-
ther enhanced by standby concepts such
as active output stage standby, passive
transmitter standby, passive exciter and
output stage standby as well asn + 1
standby.

Uwe Dalisda; Reinhard Scheide

More information and data sheets at
www.rohde-schwarz.com
(search term: type designation)
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The new, free-of-charge

R&S®EFA TxCheck software for the

TV Test Receiver R&S®EFA (FIG 1)
evaluates measurements performed
on TV signals fully automatically and
visualizes results in a straightfor-

ward manner. Plus, it performs a lot of
routine tasks, thus reducing the work

load for the operator.

52
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FIG1
eters fully automatically.

The new R&S®EFA TxCheck software for the TV Test Receiver R&S®EFA evaluates test param-

Fully automatic quality control of

TV signals

Up to 30 fully automatic
measurements

Rohde & Schwarz offers a wide range

of T&M equipment for testing the qual-
ity of digitally modulated TV signals. The
equipment includes industry-recognized,
high-grade and mature test routines and
also helps you analyze a large variety of
parameters quickly and reliably. Inter-
preting results correctly, however, takes
appropriate skills and experience. The
new R&S®EFA TxCheck software from
Rohde & Schwarz considerably facilitates
this task and also frees you from rou-
tine work.
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R&S®EFA TxCheck is installed on a

PC, which is connected to the TV Test
Receiver R&S®EFA via an RS-232-C or
GPIB link, which may also be established
using a USB adapter. The R&S®EFA per-
forms the measurements and transfers
the results to the PC, where they are
processed and saved. The test receiver
is controlled from the PC. A large num-
ber of measurements can thus be car-
ried out fully automatically, so that no
manual intervention is needed. The pro-
gram performs up to 30 discrete mea-
surements, depending on the digital TV
standard selected.



Evaluated and delimited

The program then evaluates each test
parameter and displays results color-
coded and stating a percentage value.
Twao limit values can be defined for each
parameter: a lower limit (Poor), which

is the alarm threshold, and an upper
limit (Excellent), which is the ideal value.
Results are marked in color ranging from
green to red, depending on where they
are positioned between the two limit val-
ues (FIG 2). Results are obtained using
either linear, quadratic, exponential or
logarithmic functions. If a result falls
below the alarm threshold, the corre-
sponding row in the table is shown with
a red background (FIG 3). The parameter
in question is also included in the sum-
mary at the end of the test report.

The R&S®EFA TxCheck software pack-
age contains templates for the DVB-T,
DVB-C and J.83/A/B/C digital TV stan-
dards as well as for ATSC. These tem-
plates already include meaningful limit
values for measurements on transmitters
or cable TV modulators. The templates
can of course be modified and saved as
new files, allowing multiple members of
a testing crew to use the same, custom-

. FIG2 The R&S®EFA TxCheck software presents results color-coded and in a straightforward manner.
ized templates.

Weighted and concise

The straightforward test report greatly
facilitates result interpretation. And this
is not all R&S®EFA TxCheck can offer:
Each measurement can be assigned

a weighting factor that determines its
impact on the overall result. Weighting
factors can also be modified in the tem-
plates as well as exported and imported.
As a final step, the software combines
the results of all measurements in a sin-
gle, cumulative value referred to as the
EFA TxCheck quality value. This value

is output numerically and as a color bar
(FIG 4).

FIG3 Results outside the defined limit are highlighted in red.
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FIG4 R&S®EFA TxCheck says it in a nutshell: The software combines all results in a single, conclu-

sive value — the EFA TxCheck quality value.

FIG5 R&S®EFA TxCheck also outputs results in graphical form and saves the graphs.

News from Rohde & Schwarz
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Complete recording of results

The R&S®EFA TxCheck software provides
you with a complete report of a trans-
mitter or modulator test at the press of

a key. The report not only contains the
measured data and its evaluation, but
also important settings such as the fre-
quency, SAW filters, loop bandwidths,
etc. You can enter additional information
on a measurement in a comment field.
Moreover, up to eight graphic represen-
tations can be stored (FIG 5). Results

are presented in a straightforward man-
ner and can easily be archived and/or
printed. Archiving requires only a limited
amount of memory space.

R&S®EFA TxCheck frees you from hav-
ing to perform time-consuming individ-
ual measurements that pose the risk of
operator errors. Moreover, you no longer
need to generate reports on your own
or archive numerous individual results.
The software comes in the new version
1.2 and can be used with all digital mod-
els of the R&S®EFA TV test receiver. It
can be downloaded free of charge from
the Rohde & Schwarz website (approx.
3.25 Mbyte).

Christoph Balz

R&S®EFA TxCheck software, more informa-
tion and data sheets on the
TV Test Receiver R&S®EFA at
www.rohde-schwarz.com
(search terms: EFA/TxCheck)
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R&S Systems GmbH, a wholly-owned
subsidiary of Rohde & Schwarz,
supplied an air traffic control system
for Afghanistan’s Kabul Interna-
tional Airport on behalf of the NATO
Consultation, Command and Control
Agency NC3A in Brussels. Despite
the extremely short implementation
schedule, the project was completed

on time.

R&S Systems GmbH

R&S Systems GmbH, with headquar-
ters at the Rohde & Schwarz Cologne
Service Center, was founded on
June 1, 2003 as a wholly-owned sub-
sidiary of Rohde & Schwarz. The com-
pany provides system services within
and beyond the Rohde & Schwarz
business fields — from system inte-
gration to the delivery, assembly and
commissioning of turnkey T&M and
communications equipment for cus-
tomers around the world.

News from Rohde & Schwarz
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Air traffic control (ATC) system for

Kabul airport

FIG1
air safety.

In mid-April 2004, the NATO procure-
ment department NC3A commissioned
the Rohde & Schwarz subsidiary R&S
Systems GmbH to equip the interna-
tional airport in Kabul (FIG 1) with an
air traffic control system. The schedule
was tight: The air traffic control system
needed to be ready for use by June 1,
2004. Based on the findings collected
during a site survey and the experience
gathered in previous ATC projects, R&S
Systems GmbH worked out a basic con-
cept. The resulting proposal for a flexi-

ble and easy-to-operate ATC system pro-

viding for various expansion options met
with NATO approval.
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Tower building at Kabul airport: Communications technology from Rohde & Schwarz ensures

In compliance with NATO requirements,
eight VHF and four UHF transceivers

of the R&S®Series 200 as well as the
R&S®HK012 and R&S®HK 014 antenna
systems were installed within a period
of two months (FIGs 2 and 3). The deliv-
ery also included a digital voice record-
ing and replay system, operator consoles,
an uninterruptible power supply as well
as an aeronautical fixed telecommunica-
tion network (AFTN) terminal and a sig-
nal light gun. The system was handed
over to ISAF and NATO on schedule in
May 2004.



FIG2 The R&S®HK012 and R&S®HK 014 antenna systems
at Kabul airport.

FIG3 Equipment room with ATC system components.
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In a second phase, NATO placed an
order in August 2005 for a modern VHF /
UHF ATC Direction Finder R&S®PA120
featuring ground radio suppression, a
second (redundant) voice recording sys-
tem, a digital time clock system and
robust and portable R&S®M3TR radio
systems for the VHF and UHF bands.

As another requirement, NATO stipu-
lated that essential ATC functionality
would have to be maintained even in

the event the tower had to be evacuated.

The robust R&S®M3TR radio systems
provide the operator with the required
VHF and UHF frequencies and thus
ensure that radio contact with aircraft
will be maintained — under any condi-
tions that may prevail within the mission
environment and independent of exter-
nal power supplies for several days at
atime.

R&S Systems GmbH also provided sup-
port beyond the actual scope of the proj-
ect during this phase, assisting NATO /
ISAF in planning and implementing the
infrastructure at Kabul International Air-
port. Compliance with NATO security
requirements both with respect to civil
and military aspects was an issue of pri-
ority.

In phase I, which followed in early
2006, automatic filters for main/standby
operation as well as an airport termi-

nal information service (ATIS) system
were added to the radio system. Expan-
sion of the system posed no problems
due to the modular system concept.
With phase lll completed, the ATC sys-
tem meets all current requirements and
ensures that air traffic control at Kabul
airport is performed in accordance with
International Civil Aviation Organization
(ICAO) rules using state-of-the-art equip-
ment. Later expansion of the airport for
civil use will also be possible without
any problem.
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R&S Systems GmbH successfully met the
customer requirements specific to this
project due to its many years of experi-
ence in the field of ATC and its very flex-
ible handling of the project. NATO gave
the project high marks for being dealt
with in an extremely positive manner. A
further order will involve the creation
of operating instructions tailored to the
requirements of frequently changing
crews at the site of operation and thus
ensuring smooth handover of the ATC
system to the next crew.

Arnd Gresch

Example of a single-source,
turnkey ATC system

Hardware

# Radiocommunications system

@ ATC direction finder

% Voice communications system

4 Voice recording with independent
replay system

# Meteorological equipment

@ GPS time synchronization and dis-
play system

# Distress radio

@ ATC consoles

@ Uninterruptible power supply

@ ATIS system

@ AFTN terminal

# Signal light gun

# Optical precision approach system

# Equipment for maintenance and
repair

Services provided by

R&S Systems GmbH

4 Site survey /on-site consulting

# System planning / implementation
@ Handover

# After-sales support

4 Training

# Maintenance and repair



Friedrich Schwarz retires from day-to-day operations —
Michael Vohrer new President and CEQ

Friedrich Schwarz Michael Vohrer

Atfter 35 years as a President of Rohde & Schwarz GmbH & Co. KG,
Friedrich Schwarz (66) retired from day-to-day operations at the
end of 2005. During the last ten years, he was the Chairman of
the Executive Board (President and CEQ). His successor in this
role is Michael Vohrer (58). Vohrer joined the company 30 years
ago, and he has been a member of the Executive Board since
2003. This demonstrates the company's commitment to conti-
nuity. The three-member Executive Board also includes Manfred
Fleischmann (53) and Christian Leicher (36).

Under the leadership of Schwarz, Rohde & Schwarz evolved into a
company group with an international presence. The independent,
family-owned electronics enterprise today has offices and represen-
tatives in more than 70 countries. Over 90 percent of the addressed
market is served by Rohde & Schwarz subsidiaries. Schwarz, son of
one of the company's founders, furthermore made Rohde & Schwarz
one of the world's most important players in the fields of test and
measurement for wireless communications and electronics, secure
radiocommunications, broadcasting and radiomonitoring. At the
beginning of this year, he handed the reins over to Michael Vohrer.
Friedrich Schwarz will, however, stay in close contact and keep an
eye on the company’s progress and will assist the Executive Board as
an advisor, especially in strategic matters and corporate culture.

Prior to joining the Executive Board, Vohrer headed the Test and
Measurement Division and significantly expanded the company’s
share in this segment of the world market.

Fleischmann and Leicher have been members of the Executive Board
since January 2005. Leicher, grandson of one of the company found-
ers and representative of the shareholders, left Sony Ericsson at the
beginning of 2005 to join Rohde & Schwarz. Fleischmann has been
with Rohde & Schwarz since 1985. He was Head of Quality Assurance
and then Head of the Production and Materials Management Divi-
sion. In 2001, he assumed responsibility for all production activities,
and in 2005, he joined the Executive Board.
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24-hour service around the world:
Rohde & Schwarz Customer Support

Rohde & Schwarz now provides qualified round-the-clock phone and
e-mail support to its customers around the world. The three customer
support centers were synchronized so that one of them will always
be available to answer your questions. All questions directed to the
support centers are checked against a central database, in which all
previous questions are stored. The database already contains over
94000 answers relating to all Rohde & Schwarz equipment, and up to
150 new answers are added every day. The staff at each support cen-
ter also informs the sales office in charge, which can then directly
answer any further questions the customer may have. Contact our

support centers at:

Customer Support Europe
+491805124242

customersupport@rohde-schwarz.com

Customer Support America

1-888-TESTRSA (1-888-837-8772) selection 2
customer.support@rsa.rohde-schwarz.com

Customer Support Asia/Pacific

+6565 130488 (Singapore)

customersupport.asia@rohde-schwarz.com

Among Germany's most
attractive employers

For the third year in a row,
Rohde & Schwarz was ranked
among the very best compa-
nies to work at in Germany.

In the category of companies
with mare than 5000 employ-
ees, Rohde & Schwarz took third
place, surpassed only by SAP in
1st place and Dow Chemical in
2nd place. The results are based
on a representative survey of
the companies’ employees and

a human resources culture audit.

The competition is held annu-
ally by the psychonomics AG
research and consulting insti-

tute in cooperation with the Ger-

man business journal CAPITAL.

R&S®ZVT8 network analyzer
wins “Best in Test” 2006

The editors of the US trade jour-
nal Test & Measurement World
have chosen the Multiport Vec-
tor Network Analyzer R&S®ZVT8
as the winner in the “RF & Wire-
less Test” category. The prize

is awarded annually to espe-
cially innovative or user-oriented
products. Companies and users
were allowed to nominate prod-
ucts launched between Novem-
ber 2004 and October 2005 in

12 different categories. The edi-
tors were particularly impressed
by the R&S®ZVT8's true multi-
port architecture, which allows
it to achieve very short measure-
ment times while maintaining
high measurement accuracy and
a wide dynamic range.

Environmental award for
Rohde & Schwarz

Rohde & Schwarz has received
an award from the OKO-PROFIT
environmental protection pro-
gram initiated by the city of
Munich. In this program, compa-
nies headquartered in Munich
work with external consul-
tants to develop practical mea-
sures for reducing the burden
on the environment and con-
serving resources. Last year,
Rohde & Schwarz achieved the
greatest reduction.



ACCESSNET ®-T — a success story

R&S BICK Mobilfunk brings
TETRA to the Panama Canal

R&S BICK Mobilfunk has set
up the first digital radio net-
work in Panama. The Panama
Canal Authority (ACP), the
operating company of the Pan-
ama government, will use the
secure and stable TETRA net-
work to operate, maintain and
protect the canal.

Almost 14000 vessels transit
the artificial waterway between
the Atlantic and the Pacific each
year. The TETRA system, there-
fore, must meet high secu-

rity requirements especially in
emergency situations. R&S BICK
Mobilfunk was awarded the
contract for the system last year
following a public invitation to
tender issued by the Datatel
company of Panama. The ACP
staff maintains vessel service

on the Panama canal round the
clock. Stable and, above all, fail-
safe radio coverage is the key
to ensuring smooth operation
and responding quickly in the
event of malfunctions or emer-
gencies. For the TETRA net-
work, R&S BICK Mobilfunk sup-
plied exchanges and base sta-
tions of its ACCESSNET®-T prod-
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uct series 600, which features
redundancy of all infrastructure
elements. In addition, the entire
network management system,
the antennas and the connect-
ing network were designed with
redundancy. The ACCESSNET®-T
system was enhanced by appli-
cations that allow alarm mes-
sages to be rapidly forwarded
to the staff in charge. An inte-
grated multimessaging por-

tal transfers the messages to
the customer’s corporate net-
work and distributes them as
short data service (SDS) via e-
mail. An [P access point (IAP)
was also installed. This fully IP-
based application allows packet
data to be exchanged between
the ACCESSVET®-T TETRA sys-
tem and the user’s web server.
In the future, the TETRA system
will transmit alarms, e.g. to sig-
nal a malfunction or the need
for servicing, also to other exter-
nal communications systems
such as GSM networks or the
Internet. R&S BICK Mobilfunk
handed the system over to the
ACP at the end of January 2006.
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ACCESSNET®-T will enhance
safety at Moscow Metro

ICS New Systems, an offi-
cial systems partner of
Rohde & Schwarz, has been
awarded the contract for sup-
plying Moscow's under-
ground railway (Metro) with
a digital TETRA radio system.
Moscow's seven Metro lines
and their public emergency
call system will thus be able
to rely on a secure and mod-
ern communications system.

The order includes two
ACCESSNET®-T DMX-521
switches (digital mobile
exchanges), twelve DOB-550
base stations for two carrier sig-
nals each, and a network man-
agement system. Another spe-
cial feature is the redundancy
concept, which will make the
system more failsafe. ICS New
Systems has a major role in
designing the system and will
also install the radio system

to be supplied by R&S BICK
Mobilfunk.

ACCESSNET®-T now also pro-
vides secure communications
in Hamburg and Leipzig

Udo Nagel, city commis-
sioner in Hamburg, placed the
city’s digital World Cup net-
work into operation during a
press conference held Febru-
ary 16, 2006. The network pro-
vides key locations in the city
with a tap-proof and extremely
reliable radiocommunications
system, thus enhancing pub-
lic safety.

In addition to Hamburg,

R&S BICK Mobilfunk will also
set up its ACCESSNET®-T TETRA
system in the city of Leipzig. Like
their Hamburg counterparts, the
Leipzig police will thus be able
to use the network for secure,
confidential communications
during the World Cup.

TETRA system in operation dur-
ing the 3rd West Asian Games

Just a few months after

the order was placed, the
expanded ACCESSNET®-T
mobile radio system from R&S
BICK Mobilfunk has been suc-
cessfully launched in Qatar:
In accordance with the con-
tract, the city of Doha was
supplied with TETRA mobile
radio equipment for the 3rd
West Asian Games in Decem-
ber 2005.

At the end of July 2005, R&S
BICK Mobilfunk was commis-
sioned by Qtel (Qatar Telecom)
to expand the existing TETRA
network. The order included
delivering 15 additional indoor
and outdoor base stations

plus another ACCESSNET ®-T
exchange and putting them

into operation. The West Asian
Games are a large-scale sporting
event with over 1200 athletes
from 13 countries and regions
across West Asia held every four
years.

Together with its local part-

ner, Consolidated Gulf Com-
pany (CGC), R&S BICK Mobil-
funk is currently setting up a
nationwide digital radio net-
work for the Asian Games, also
held in Qatar. From July 2006,
companies as well as rescue
services and security forces in
Qatar will be able to communi-
cate with one another over the
public network commissioned by
the operator, Qtel (Qatar Tele-
com). The job for which this
order was placed is already part
of the third expansion phase.
The Asian Games are the second-
largest sports event in the world,
surpassed only by the Summer
Olympic Games.



How ten years have flown

ROHDE & SCHWARZ India Pvt.
Ltd. celebrated its tenth anni-
versary in autumn last year
>
Rohde & Schwarz's engage-
ment in India goes back to the
1950s, when Dr Rohde made
the acquaintance of Dr G. R.
Toshniwal of M/s Toshniwal
Brothers while flying on the
same plane. The two com-
panies soon began working
together, and M/s Toshniwal
Brothers subsequently became
Rohde & Schwarz's represen-
tative in India. The first office
with a staff of eight was set
up in 1987 in New Delhi. In
1995, Friedrich Schwarz inau-
gurated ROHDE & SCHWARZ
India Pvt. Ltd., a wholly-owned
Rohde & Schwarz subsidiary,
which now has offices in New
Delhi, Bangalore, Hyderabad
and Mumbai.

Chinese regulatory author-
ity awards contract to
Rohde & Schwarz

Radio resource management
(RRM) is important for net-
work operators and mobile
phone manufacturers in order
to optimize their service qual-
ity. When a mobile phone trav-
els from one base station to
another, it must detect the
best cell and register with it
as fast as possible. RRM tests
are performed to determine
whether the mobile phone
functions in accordance with
specifications in this situation;
this is the only way to ensure
that data can be transmitted
smoothly by as many mobile
phone subscribers as possible.

After opening an invitation for
tenders in summer 2005, the
China Academy of Telecom-
munication Research (CATR)
was so impressed by the
R&S®CRTU-RRM system from
Rohde & Schwarz that it selected
this solution for RRM certifica-
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The staff of ROHDE & SCHWARZ India Pvt. Ltd.

tion. Rohde & Schwarz is pro-
viding the Chinese regulatory
authority with a complete sys-
tem for which the most test
cases defined in Specification
34.121 Chapter 8 are validated
worldwide.

MTNet, a CATR labora-

tory, had already ordered the
R&S®TS8950-W test system
from Rohde & Schwarz in 2003.
The latest transaction with

CATR — through its MTNet and
CTTL labs — further strengthens
Rohde & Schwarz's position on
the Chinese mobile radio market.

Promoting tomorrow's work-
force also in Asia

The Rohde & Schwarz Sin-
gapore subsidiary is invest-
ing in tomorrow's work-

force. At the end of 2005, the
Rohde & Schwarz test center at
Nanyang Polytechnic was put
into operation. This marks the
company's first presence at an
Asian educational institution.

Chang Yew Meng, head of

the test center, and Lim Boon
Huat, Managing Director of
Rohde & Schwarz Systems and
Communications Asia, signed
the agreement of cooperation.
Nanyang Polytechnic (NYP),
with 40000 students, is an edu-

Chang Yew Meng, head of the test center (left), and Lim Boon

Huat, Managing Director of Rohde & Schwarz Systems and Com- Training facilities at Rohde & Schwarz test center at Nanyang
munications Asia, signed the agreement of cooperation.
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Polytechnic.

cational leader in Singapore. It
is renowned for its high level of
expertise in wireless communi-
cations. Rohde & Schwarz plans
to develop T&M solutions for
customers in the Asia Pacific
region in collaboration with the
test center at NYP. The center
relies on the scientific expertise
of NYP in design engineering,
embedded and IC design, wire-
less technologies and software
development. Students have the
opportunity to complete their
dissertations using equipment
from Rohde & Schwarz. The pres-
ence of Rohde & Schwarz at NYP
will also strengthen its posi-
tion in the wireless community,
which is promoted by the gov-
ernment.
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