Digital Radio Tester R&S®CTS

Tester family for fast and conclusive GSM, GPRS and DECT measurements in service

% Compact modular tester

# For fast and precise measurements
with and without signaling in service
and production

@ Manual and remote control of
customized tests of all service levels

ROHDE&SCHWARZ



The tester family with four n

R&S®CTS 65: for GSM (850/900/1800/1900) and DECT measurements
under manual and remote control



Testing a mobile phone is so easy

GSM, DECT and GPRS
measurements with one and the
same tester

The Digital Radio Tester R&S®CTS is an
extremely compact, modular yet power-
ful measuring instrument. It combines
great ease of operation and the neces-
sary test depth for use in all service
areas for mobile and cordless phones
from a simple functional test at the
counter to repairs at module level in the
service shop. Owing to the clear-cut,
logical menu structure, both the new-
comer and the service specialist will be
able to conveniently carry out fast auto-
matic functional tests as well as complex
and comprehensive manual measure-
ments down to component level.

Fast automatic functional test

The automatic test routines of the
R&S®CTS enable you to demonstrate the
reliable functioning of a GSM or DECT
mobile phone to the customer in a con-
vincing manner. Even in case of com-
plaints, you will be able to show your
technical expertise right in front of the
customer. The R&S®CTS detects
whether the mobile phone is defective or
whether the origin of the problems is to
be sought elsewhere. The user-configu-
rable automatic test routines are also
ideal for saving and calling the manufac-
turer-specific requirements for testing
each individual mabile phone type.

Precise manual fault location

Additional manual measurement rou-
tines are provided to permit exact fault
location on the basis of the conclu-

sive results of the automatic test. The
R&S®CTS allows in-depth measurements

of bit error ratio, phase, frequency and
modulation errors as well as analysis of
timing and power ramp to be performed
with great speed and high precision. The
grounds for perfect mobile radio

service are thus well prepared.

Module test down to component
level

Equipped with the GSM Module Test
Option R&S®CTS-K7, the tester provides
additional functions allowing repairs
down to component level (see page 8).

All under remote control

The GSM Remote Control Option
R&S®CTS-K6 provides remote control
and individual automatic test runs
(see page 10).

Convenient, ergonomic
servicing

The R&S®CTS adapts itself to the user
and not vice versa. Operation is extreme-
ly easy and does not require any special
GSM or DECT knowledge. Functional
tests can immediately be performed
without any action being required from
the user. Automatic test runs or manual
test routines with a large variety of pre-
set system-specific parameters are
called up menu-driven via softkeys. The
R&S®CTS immediately recognizes any in-
put parameters that are not meaningful
and limits them to the maximum permis-
sible values. Inappropriate entries are
thus largely excluded.

Despite its great variety of test and mea-
surement capabilities, the R&S®CTS
follows one important principle: to en-
compass as many features as required
and to keep them as simple as possible.
The R&S®CTS is an ergonomically de-
signed mobile tester for service environ-
ments which presents the essential test
parameters clearly and extremely user-
friendly.

Sum of experience

Rohde & Schwarz as one of the world's
leading companies in the field of mo-
bile radio measurements was able

to put its wide range of know-how
and expertise into the development
of type-approval systems such as the
GSM system simulator or the digital
radiocommunication testers for pro-
duction and service environments.
This background was fully utilized in
the development of the Digital Radio
Testers R&S®CTS, which are also fit
for the measurement tasks of the
future.
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The R&S“CTS at a glance

% (GSM850/900/1800/1300
# GPRS signaling (attach and detach) (option R&S® CTS-K4)
% Universal DECT frequency range

- functionality:







ly after the call setup.

Echo test

Speech received by the microphone

of the mabile phone is sent to the
R&S®CTS, stored in a buffer memory and
sent back to the phone. This makes it
possible to check the whole signal path
from the microphone via the RF trans-
mitter/receiver section, modulator, de-
modulator, signaling section, speech
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es and results are
clearly displayed in
graphical form.

Autotest (2)

The autotest rou-

tines allow com-

s to be started at a

cover all essential

s well as the trans-

haracteristics of the

lition to the various

the R&S® CTS checks

ir of the different
power classes and the receiver sensitiv-
ity by measuring the RxLev and RxQual
parameters output by the mobile
phone. A digital signal processor also
enables measurement of the phase and
frequency error, bit error ratio and power
ramp.

Versatile testing
The scope of measurements and the au-
tomatic test run time are variable. You

Display modes
The individual results can be displayed
as follows:

# Asa Go/NoGo statement in the Pass/
Fail mode

# In full detail with accurate values in
the Value mode, in tabular form on
the display and, if desired, as a print-
out

The default tolerance values can be dis-
played in addition.

Manual test (6)

The digital radio tester provides autotest
routines as well as extensive manual test
functions. Transmitter power and char-
acteristic receiver parameters such as
RxLev and RxQual are displayed. More-
over, the following signaling functions
are available: location update, call setup
and release by the R&S®CTS or the
mobile phone. The dialed number as



Phase and frequency error (4)

As soon as the training sequence is rec-
ognized, the R&S®CTS carries out these
measurements in accordance with the
GSM specifications. The results are dis-
played graphically and numerically.

uating the receiver characteristics of the
mobile phane. The R&S®CTS measures
these characteristics by using various
test routines such as RBER (class Ib; II;
FER) and BER (class Ib; Il). A search rou-
tine allows fast and precise determi-
nation of the limit sensitivity of mobile
phones.

R&S®CTS provides GPRS signaling to
enhance GSM for data services. The
R&S®CTS is thus able to test attach and
detach as well as block error ratio (BLER)
methods. It supports all four coding
schemes (CS1 to 4).
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The R&S®CTS is able to simulate any GSM network. This is of

advantage in the following cases:

# The mobile phone is to be checked together with the SIM

card of the network

# The test SIM card is not accepted by the mobile phone

(SIM lock)
% Atest SIM card is not available

Testing at component level

GSM module test
(option R&S“CTS-K7)

The GSM module test provides addition-
al functions allowing repairs down to
component level:

% Burst analysis

# RF generator

% Narrowband spectrum monitor for
adjustment of the I/Q modulator
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The mobile phone is set to a special ser-

vice mode. Usually an external PC is
used to control the mobile phone and
trigger it to send. The R&S®CTS is then
able to measure the RF parameters of
the transmitter section without the
signaling section of the mobile phone
being required.

Burst analysis (9)

All characteristic test parameters of
the transmitter such as output power
or phase and frequency error are clear-
ly displayed in a menu. The R&S®CTS
is able to recognize and analyze typical
modulation patterns (training sequence
010 8).



ing sequence 0 to 7) a frequency offset
corresponding to a permanent 0 or 1
modulation can alternatively be entered.

A second RF output enhances the power
range of the R&S®CTS (RF OUT2,
—15 dBm to =75 dBm).

:e blue frame in

can be modulated
gnal to test the AM
Iobile phone.

Narrowband spectrum
monitor (11)

The narrowband spectrum monitor in
the GSM module test option ensures fast
and convenient adjustment of the 1/Q
modulator of mobile phones.

0CXO reference oscillator
(option R&S“CTS-B1)

This option ensures the following:

# Excellent absolute accuracy

4 Minimum temperature drift

# Long-term stability (aging
0.2 x 10-%/year)

In the service mode, the absolute fre-
quency error of the mobile phone is
measured rather than the error relative
to the R&S®CTS. Since the stability

of the reference oscillator directly influ-

ences the measurement accuracy, the
R&S®CTS-B1 should be used for this
application.
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All under remote control

Remote control
(option R&S“CTS-K6)

The R&S®CTS-K6 allows the R&S®CTS to be remote-controlled
via the serial interface (RS-232-C). The settings of the manual
test and of the module test can be called up via the

RS-232-C interface and the results and displays read out. The
Windows Application Program R&S®CTSgo supplied with this
option allows extremely fast and easy generation of automatic
test runs. A test program with customized tolerance evaluation
can be configured with just a few mouse clicks. Customer-spe-
cific tolerance values can be stored for each automatic test run,
which ensures maximum flexibility. Manufacturer-specific
requirements can thus be taken into account by selecting ap-
propriate tolerance values (12).

R&S®CTSqo allows a database to be maintained that contains
all possible mobile phones (producer-independent) plus their at-
tenuation values for all frequency bands and channels (13). This
ensures valid and reproducible measurement results and saves
time because the correct attenuation values can be supplied



DEUT measurements

DECT measurements with the
R&S“CTS 60 and R&S®“CTS 65

These two R&S®CTS models provide
DECT measurements on the fixed part
(FP) and on the portable part (PP) in the
service mode (CTRO6 mode). They mea-
sure the relevant RF parameters and
check the standard signaling. Fast auto-

matic functional tests as well as compre-

hensive manual measurements can of
course be carried out.

Both models feature a high-level output
which in conjunction with the addition-

al sensitive input allows off-air measure-

ments (via the antenna).

Autotest (17)

Customized DECT au
be generated and st:
a button.

Each individual func
Or power measureme
test step and can be
Tolerance limits for t



tines are directly available in submenus.

20

RF modulation (20)

In the RF modulation menu, the demodulated signal is graph-
ically displayed in an oscilloscope window for simple and fast
detection of typical data patterns with the aid of various zoom
functions. Characteristic modulation parameters can be mea-
sured and numerically displayed for the data patterns

“Figure 31; 01010101, 00001111~
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power measurement. Out-of-tolerance values are quickly and
precisely determined with the aid of zoom functions and color
highlighting.

DECT functionality at a glance

@ Measurements in CTRO6 mode (fixed and portable part)
@ Synchronization of DUT with the R&S®CTS
@ Call setup

# Call release

@ Echo test

# Detection and display of RFPI (FP)

@ GAP signaling (optional)

# |PUI detection (optional)

# Normal transmit power (NTP)

@ Power ramp versus time

# Modulation characteristics versus time

# Frequency offset

4 Maximum modulation deviation

@ Frequency drift

# Timing (jitter, packet delay)

4 Bit error ratio (BER), frame error ratio (FER)




Abbreviations

Abbreviations relating to GSM/GPRS

BCCH Broadcast control channel

BLER Block error ratio

FER Frame error ratio

GSM Global system for mobile communications

IMSI International mobile subscriber identity

MCC Mobile country code

Abbreviations relating to DECT

FER Frame error ratio
GAP Generic access profile

Netwaork country code

Power control level

RBER Residual bit error ratio

Subscriber identity module

Type approval code (first 6 bits of IMEI)

Temperature-compensated crystal oscillator

NTP Normal transmitted power
RFPI Radio fixed part identity
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Specifications

Common data
Built-in reference oscillator
Frequency drift in
temperature range +5°C to +40°C
Aging
0CXO0 reference oscillator
Frequency drift in
temperature range +5°C to +40°C
Aging

GSM
GSM signal generator

Frequency range
GSM 850 band
GSM 900 band
including R-GSM
GSM 1800 band
GSM 1900 band
Resolution
Output level
RF IN/OUT with 0 dB external
attenuation
RF OUT2 GSM with 0 dB external
attenuation
Level error
RF IN/OUT
RF OUT2 GSM

Modulation

Narrowband spectrum monitor in GSM Module Test option R&S®CTS-K7

Span
Resolution bandwidths

Dynamic range (P > 5 dBm)
Af=0Hz to 30 kHz
Af = 30 kHz to 150 kHz

Markers

GSM signal generator in GMS Module Test Option R&S®CTS-K7

Frequency offset
Resolution

Power ramp

Bit modulation

GSM peak power meter

Frequency range
GSM 850 band
GSM 900 band

including R-GSM
GSM 1800 band
GSM 1900 band

Measurement range
With 0 dB external attenuation

With 15 dB external attenuation

Resolution

Error with 0 dB external attenuation
P=5dBm
—-5dBm<P<5dBm
—15dBm<P<—-5dBm
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standard
<1 x 10-°

<0.5 x 10-%year at 35°C
option R&S™CTS-B1
+0.1 % 102

<0.2 x 10-%year at 35°C

869 MHz to 834 MHz
935 MHz to 960 MHz
921 MHz to 960 MHz
1805 MHz to 1880 MHz
1930 MHz to 1990 MHz

GSM channel spacing 200 kHz

—50 dBm to —110 dBm

—20 dBm to —75 dBm

<1.5dB
<2.0dB

GMSK, BxT=10.3

300 kHz
4/10/20/50/100 kHz

typ. 35 dBc
typ. 50 dBc

3 markers and delta marker

—100 kHz to +100 kHz
approx. 33 Hz
CW, burst

none/dummy burst {(midamble 0 to 8)

824 MHz to 849 MHz
850 MHz to 915 MHz
876 MHz to 915 MHz
1710 MHz to 1785 MHz
1850 MHz to 1910 MHz

—15 dBm to +39 dBm
(peak values up to 41 dBm)
0 dBm to +39 dBm

(peak values up to 41 dBm)

0.1dB

<1dB
<1.5dB
<2dB

GSM measurement of phase and frequency error

Frequency range
GSM 850 band
GSM 900 band

including R-GSM
GSM 1800 band
GSM 1900 band

Measurement mode

Level range

Internal phase error

GSM 8507900 band

GSM 1800/1900 band
Frequency measurement uncertainty
GSM measurement of burst power
Frequency range

GSM 850 band

GSM 900 band

including R-GSM
GSM 1800 band
GSM 1900 band

Measurement modes

Display modes

Reference level for full dynamic
range with 0 dB external attenuation

Dynamic range (P> 5 dBm)

Total error of peak power
measurement (P = 0 dBm)
Resolution

GPRS
Channel coder
Number of slots

DECT

DECT signal generator
Frequency range

Frequency drift

Output level
RF IN/OUT
RF OUT2 DECT

Burst switch-off
Resolution

Level error
RF IN/OUT
RF OUT2 DECT

Modulation
Modulation error

824 MHz to 849 MHz

850 MHz to 915 MHz

876 MHz to 915 MHz

1710 MHz to 1785 MHz

1850 MHz to 1910 MHz

frequency error

phase error {rms) and {peak); current
value, average value and maximum
value over several bursts

—15 dBm to +39 dBm

(peak values up to 41 dBm)

<1.4° (rms) (peak <4.5°)
<2.0° (rms) (peak <5.5°)

<15 Hz + drift of timebase

824 MHz to 849 MHz

850 MHz to 915 MHz

876 MHz to 915 MHz

1710 MHz to 1785 MHz

1850 MHz to 1910 MHz
power ramp (power time template)
rms and peak power of burst
full burst (view all)

rising edge

useful range

falling edge

z00m

0 dBm to +39 dBm

(peak values up to 41 dBm)
=55 dB

<1.5 dB + resolution
0.1dB

CS1tod
1

1876.608 MHz to 1935.360 MHz and
half channels

same as reference oscillator

—100 dBm to —40 dBm

—40 dBm to 0 dBm (—20 dBm to
0 dBm, if RF IN2 DECT is active),
usable up to 5 dBm

=30 dB
0.1dB

<1.5dB
<2.0dB

GFSK (B x T=05)

<5 % (at 288 kHz frequency
deviation)



Frequency range same as signal generator

FM demodulator

Frequency range 0 Hz to 450 kHz

Frequency resolution 1 kHz

DC offset <3 kHz

Residual FM

RF IN/OUT <15 kHz, peak, 95% confidence
{30 dBm to 5 dBm)
<5 kHz, peak, 95% confidence
(30 dBm to 15 dBm)

RF IN2 DECT <15 kHz, peak, 95% confidence
(—35 dBm to —55 dBm)
5 kHz, peak, 95 % confidence
(—35 dBm to —40 dBm)

Audio interface
Input unbalanced

Range 80 mV, 300 Hz to 3 kHz

Input impedance 22 kQ)

S/N +THD 30 dB at maximum level

Passband ripple 0.5dB

(DECTapplications  averaging 10bursts

Accuracy and stability of RF carrier
Error <2 kHz + reference
Modulation section 1, 2, 4
Error approx. 11 kHz with min. (202 kHz)
permissible deviation

approx. 13 kHz with max. (403 kHz)
permissible deviation

Transmit power
Measurement accuracy
RF IN/OUT <1dB + resolution
{30 dBm to 5 dBm)
<2 dB + resolution (<5 dBm)
RF IN2 DECT <2 dB + resolution

{(—35 dBm to—51 dBm)
<2.5dB + resolution {<—51 dBm)

General data

Operating temperature range +5°Cto+40°C

Storage temperature range —25°Cto +60°C
Mechanical resistance
Vibration, sinusoidal EN 60068-2-6
Vibration, random EN 60068-2-64
Shock EN 60068-2-27, MIL-STD-801
Power supply 200V to 240 VAC =10%,
100V to 120 VAC +10%,
50 Hz to 60 Hz £5%

Electrical safety EN 61010-1, VDE 0411 Part 1
Weight

R&S®CTS 55, R&S®CTS approx. 7.8 kg

R&S®CTS 65 approx. 8.8 kg

R&S®CTS 30 approx. 7.0 kg
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Ordering information

Designation Type Order No.
Digital Radio Tester (GSM) R&S®CTS30 1094.0006.30
Digital Radio Tester (GSM) R&S®CTS55 1094.0006.55
Digital Radio Tester (DECT) R&S*®CTS60 1094.0006.50
Digital Radio Tester (GSM and DECT) R&S®CTS 65 1094.0006.65
Options

0CXO0 Reference Oscillator (aging 0.2 x 10-%/year) R&S®CTS-B1 1079.0809.02
GPRS Signaling Extension R&S®CTS-K4 1079.1905.02
GSM Remote Control with application software for Windows R&S®CTS-KB 1079.2001.02
GSM Module Test R&S®CTS-K7 1079.2501.02
G5M 850 Signaling Extension {new analog board required) R&S®CTS-KB 1079.1157.02
GAP signaling for DECT R&S®CTS-K62 1079.2601.02
Upgrade kits

Modification Kit for R&S®CTS 30/50/55 R&S®CTS-U1 1079.2701.02
Linkhandler upgrade providing AM generator and GPRS for GSM (for devices delivered

before August 2000)

Modification Kit for R&S®CTS 30/50/55 RR&S®CTS-UZ 1079.0909.02

Analog-board upgrade for GSM 850
Requires R&S®CTS-U1 (for devices delivered before January 2004)

Recommended extras

Antenna Coupler (700 MHz to 960 MHz, 1700 MHz to 2200 MHz) R&S®CMU-Z10 1150.0801.02
RF Shielding Cover for R&S®*CMU-Z210 R&S*CMU-Z11 1150.0801.02
USB Feedthrough R&S®*CMU-Z13 1079.1200.02
GSM/GPRS Test SIM for loopback mode, required for BER and other applications R&S®CRT-Z2 1039.9005.02
Compact Keyboard, German R&S®PSP-Z1 1091.4000.02
Compact Keyboard, US R&S®PSP-72 1091.4100.02
Production Calibration R&S*®CTS-DCV 0240.2187.08
Service Manual 1094.3405.24

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

Certified Quality System Certified Environmental System
IS0 9001 | I1SO 14001
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