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Tester R&S®CMU 300

pRY parametric testing and signaling

and signal generator

@ ¢ GSM: AMR testing
@ WCDMA: signaling mode @
@ HSDPA: RF parametric testing and

signaling mode

@% omprehensive spectrum analyzer
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The R&SCMUS0H°=

testing

For more than 70 years, Rohde & Schwarz
has always been at the forefront of
mobile radio technology. We continue
this tradition of RF test and measure-
ment with the Universal Radio Com-
munication Tester R&S®CMU 300. The
R&S®CMU 300 is a third-generation-plat-
form design that offers true scalable
multimode functionality.

The R&S®CMU 300 reflects the many
years of expertise Rohde & Schwarz has
gained in the world of mabile radio. In
recent years, the company has helped to
launch overwhelmingly successful mo-
bile radio systems.

Rohde & Schwarz is a preferred supplier
to many of the leading mobile equip-
ment manufacturers and is the market
leader for mobile radio test sets.

The R&S®CMU 300 is part of a complete

range of mobile radio test equipment,
encompassing everything from confor- @
mance test systems to system simula- &

tors, turnkey functional board t

test systems and simple s

Go/NoGo testers.

cy range. If extended by the appropriate
options, the R&S®CMU 300 offers the
hardware and software necessary to
handle your 3G, 2.5G and previous-gen-
eration testing applications, including
analog.

e>> www.raeservices.com/services/quote.

A hew seneration i pase station

Low cost of ownership @ Maximum production output in a

compact 4-rack-unit-high package
Selecting the R&S®CMU 300 is a deci- with minimum power dissipation al-
sion for the future and results in a to- lows compact production space lay-
tal cost of ownership that is sure to be out.

among the lowest due to the following @ With the intuitive R&S®CMU 300

factors: us ri ce even less experienced
equwe extensive train-
@ The completely modular design of
hardware and software components mot syntax re-
eliminates unnecessary investments odularity of this
right from the start merely because <tal m t ester

a feature might be needed a

what you need

@ If an expansion begomes necessary

because your neey n Ae mod- @
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The R&S®CMU 300 can handle a wide range of applications but is primarily optimized for
the high accuracy and speed demanded in increasingly quality-conscious manufacturing
processes. The picture shows the front panel for desktop use.
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Key Strengths Key advantages of the
R&S®CMU 300
The Radio Communication Tester Top speed Speed

R&S®CMU 300 ensures premium cost ef-

fectiveness through a variety of features,

with extremely fast measurement speed
and very high accuracy being the two
most important ones. In addition, the
secondary remote addressing of the tes-
ter's modular architecture makes for in-
telligent and autonomous processing of
complete measurement tasks and fast
control program design.

Maximum accuracy

In a production environment, the tes-
ter's high accuracy allows devices un-
der test to be tested for optimal mobile
network performance. In the lab, the
R&S®CMU 300 enables the development
engineer to replace conventional, ded-
icated premium-quality instruments

and save desktop space at the same
time. High-precision measurement
correction over the entire frequency and

dynamic range as well as compensation R&S®
for temperature effects in realtime & erént mott
are critical factors for achievingdhs

R&S®CMU 300's excellent g 9‘3@

Q

The new, globally stand

ic calibration systems has been imple-
mented in our service centers. Highly ac-
curate and repeatable calibration can be
performed wherever you are. Your local
Rohde & Schwarz representative offers
customized service contracts.

The high processing speed is due to
extensive use of ProbeDSP™ technology,
parallel measurements and innovative
remote command processing. These
three aspects of the performance of the
R&S®CMU 300 are explained in more de-
tail below.

ProbeDSP™ technology
The modular architecture relies on de-

centralized ProbeDSP™ processing cog
dinated by a powerful central pyecs

Inngati 7
conda
2R addrgss similgF iy

BL3087s subsystems (dif-
standards) inan al-
most j ay. Using this type of

ad {0g, new remote test sequences
@ rogrammed by a simple cut-and-
pe operation followed by the editing

of specific commands to adapt the con-
trol program to the new application. Sec-
ondary addressing is fully SCPI-compli-
ant, which means that a subsystem ad-
dress, for example GSM 1800, can be
replaced by a string denoting a differ-

ent subsystem (another mobile radio
standard).

4 Single measurement up to 10 times
faster than with the previous genera-
tion of instruments

Accuracy

@ Three times more accurate than the
previous generation of instruments
with eydeflent repeatability

Mo i

& Mot rdwarg

vidin

ed fu
ro

Kiet-p
Ow (C@mgonent count, low power
cons lon, and effective heat con-
@l n for unparalleled reliability

-proof

d software con-
sXpansion to en-

e/‘ Easy migration to future standards

Exceptional reliability

The keys to the high reliability of the
R&S®CMU 300 are the low power intake
and the innovative cooling concept. Less
power means less heat. Power consump-
tion is way below 250 W due to specially
selected low-power components, the
minimum component count concept,
plus low voltage design wherever pos-
sible.

The R&S®CMU 300 employs ultra-effec-
tive heat management between hous-
ing and individual components as well
as between heat sinks and air flow. In-
dependent cooling cycles for the front
module controller, the power supply unit
and the RF frontend add up to an opti-
mized cooling system.
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Base unit

As the R&S®CMU 300 has a modular
architecture, the base unit comes with-
out any network or standard-specific
hardware and software. The base unit
can be used for testing the general
parameters of RF modules at early
production stages. Integral parts of the

R&S®CMU 300 base unit are the RF gen-

erator and RF analyzer, which are com-
plemented by a versatile, network inde-
pendent time domain menu and a com-
prehensive spectrum analyzer.

Besides featuring a convenient opera-
tional concept, the spectrum analyzer
stands out for a continuous frequency
range (10 MHz to 2.7 GHz) and several
selectable resolution bandwidths. The
zero span mode represents a separate
operation group with sophisticated trig-
ger and timing functions (pre-trigger,
delay, time-base, slope).

The RF switching matrix is one of the
R&S®CMU 300°s highlights. It is located

directly behind the connectors and yleld
a superior VSWR of better than 1 &

Universal Radio Communication Teste

The instrument can be easily adjusted to
the DUT by means of four flexible N con-
nectors. Two connectors (RF1, RF2) are
configurable as duplex RF interfaces.
One connector is for high-power base
stations up to +47 dBm, and the other
one is for micro base stations with a
maximum output power of +33 dBm.

In addition, the instrument is equipped
with a high-power output (RF3 OUT; up
to +13 dBm) and a sensitive input

(RF4 IN; =80 dBm to 0 dBm). The power

The rear-panel refer

put is the prere imj
systematic fr rrors
measure %%tted

andafd.
' and interface,

Be
it hast |A slots.

.
4
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Operation

The instrument can be operated either
manually or via the IEC/IEEE bus. The
hierarchical menu structures in conven-
tional communication testers have been
replaced by context-sensitive selection,

entry and gogfiguration pop-up menus,
WhIC a uniquely flat menu
the @n of the ex-
bri -contrast TFT display
@ details can be displayed.
@ Se speed, measurements that
Pelndt required can be switched off,

'f ich frees resources for the measure-
ment you want to focus on.

Advanced operational ergonomics have
been incorporated into an extremely
compact package. Even with the rack-
mount kit, the R&S®CMU 300 does not
exceed four height units.

Fow
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The spectrum analyzer pro-
vides several marker func-
tions for a comprehensive
investigation of the signal
applied.

Anabyzer

Anahyzer

Generator
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Tailor-made with options

The basic version of the R&S®CMU 300
already offers signal generator and spec-
trum analyzer functionality. It is convert-
ed into a GSM radiocommunication tes-
ter (transmitter and receiver measure-
ments for GMSK modulation) by adding
the R&S®CMU-B21 hardware option
(signaling unit) and at least one of the
five GSM software options.

@ GT 800 (R&S®CMU-K36)

@ GSM 850 (R&S®CMU-K34)
4 GSM 900 (R&S®CMU-K31)
4 GSM 1800 (R&S®CMU-K32)
@ GSM 1900 (R&S®CMU-K33)

All GPRS channel coders are thus avail-
able in the R&S®CMU 300, which is es-
sential. The GSM functionalities can be ex-
tended to EDGE (TX and RX test function-
ality) by means of the R&S®CMU-K41 soft-
ware option, which also adds EGPRS chan-
nel coders. The R&S®CMU-K39 software

option allows link setup using the standar
call procedures MOC/MTC (mobile origi-

d

is needed for BER Sty Vi
tern sent by the R&Q®CKM3
to the R&S®CMU 38Q

Non-signaling mode

This mode is particularly suitable for
testing RF boards/modules with little or
no signaling activity. The measurement
starts completely independently from ex-
ternal trigger signals or signaling infor-
mation. As soon as RF power is applied
to the input, the tester starts to sam-

ple the incoming RF signal. When the
corresponding RF parameters are cal-
culated and displayed, the instrument

is ready for the next measurement. All
GSM/EDGE-specific TX measureprent

he
%Ies or base stations supporting

tain level of signaling. In this mode,
e tester operates synchronously to the
BTS, i.e. it is synchronized to the TDMA
frame structure, which is vital for receiv-
er bit-error-ratio measurement. All trans-
mitter parameters can be tested sepa-
rately for each timeslot. This function is
necessary for testing base stations that
support both GSM and EDGE. The abili-
ty to code/decode channels in realtime
is the basis for synchronized measure-
ments. The instrument can be synchro-
nized to the base station in the follow-
ing ways:

addition, the R&S®CIR00 is able Yo @
generate signals witR B3NN E-spe- fic channel used
cific midamble and modulatiph | he@

# If the BTS has a multiframe clock out-
put, the signal can be used to trigger
the R&S®CMU 300. An additional trig-
ger line has to be taken into consid-
eration. For BER tests and EDGE TX

tests, 6 multiframe trigger is re-

q%

0 F confiectiqn is used, the

to the CO car-

ion, just like a mo-

f the bass
Yile ph @ simplifies the test
%at'on

gttu ever, a CCH carrier includ-
ing F SCH channels and system
1 to 4 must be activated

e BTS before measuring the traf-

After successful synchronization perma-
nent resynchronization to SACCH of TCH
takes place.

Call setup

In the signaling mode, the R&S®CMU 300
is able to provide a mobile simulation
(optional) with mabile originated call
(MOC), mobile terminated call (MTC) and
location update procedures. This is nec-
essary whenever the complete signaling
of the BTS air interface is to be tested,
the BTS is in slow frequency hopping
(SFH) mode or the BTS measurement re-
ports have to be checked. During loca-
tion update, MOC and MTC, the layer 3
messages exchanged between the
R&S®CMU 300 and the base station are
shown on the TFT display. The IMEl and
IMSI numbers of the simulated mobile
phone (R&S®CMU 300) must be entered
manually, no SIM card being used.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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GSM/EDGE RX(BER

Principles

When it comes to receiver characteris-
tics, the physical effects appear in the
DUT itself so direct measurement is not
possible. The GSM standardization com-
mittees therefore defined test methods
for measuring the receiver character-
istics of GSM/EDGE BTSs. These test
methods specify two logical reference
points inside the BTS where the receiv-
er quality must be defined. These refer-
ence points are located behind the de-
modulator and behind the channel de-
coder. The basic principle of bit error
ratio (BER) testing is simple. The
R&S®CMU 300 sends a data stream to
the BTS, which then sends it back to the
tester (loop); i.e. the signal to be ana-
lyzed is forwarded from the reference
point inside the BTS to the external BER
analyzer by means of different loops. The
R&S®CMU 300 compares the sent and
received uncoded data bits to determine
the number of bit errors. Two essentially
different loops are used:

&

Ww.raeservices.com/servi

measuremen

@ The BTS is set to close its RF loop di-
rectly after the logical reference
points. The received data is returned
on the RF downlink path. The benefit
of this measurement principle is that
no extra cabling is needed besides
the ordinary RF connection. This ap-
proach is an easy way of testing the
most important GSM/EDGE channel
types.

@ Using the A, _loop the decoded signal
is forwarded to the BER analyzer via
the A, output of the BTS. This tes

er can directly vary the Ardphitt

during the test eans of nu

try or the rot his is&

easy wa ne ab@ reteiver
ST @

t
path is often required when Jeop a |

%es/quote.htm
S

Receiver stress test

For this application, the R&S®CMU 300
provides different transmitter levels for
the active timeslot and for the unused
timeslots (dummy bursts). The receiver
in the BTS can thus be subjected to un-
favorable conditions in the unused time-
slots.

you have ever over-
looked ty channel coder by using a
@g&mem, because a pseudo-ran-
dndigequence is the only reliable means
ments the BTS RF loop can also be kept
closed outside BER measurements. This
is a simple way of providing the trans-
mitter signal modulated with pseudo-

random bits required for spectrum and
power measurements.

the ug- detecting it. For transmitter measure-
,{@
n

/5%%@0

/ Ay Data Loop
ELH y (BER, RBER, FER)
Mom‘lgr ?oard < AV <
— GSM/EDGE BTS ( BTS
l Controller
Data < Channe L L Channel | | Data
Analyzer  [€ Decé Demodulator [« Modulator [« Coder @ — Source
E1/M
BER R&S®CMU BTS BER Interface
RBER Data RAW BER RAW BER | Data Loops RBER Board
FER Loops FER oar
(Asis)
Data Channel N N Channel Data
Source Coder »|  Modulator P Demodulator Decoder > Analyzer
N )
Setup for BER Testing.
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RAW BER test

In the burst-by-burst mode, the
R&S®CMU 300 transmits only bits with-
out error protection such as class Il bits.
The loop in the BTS under test has to be
closed before channel decoding/coding,
so that raw bits are measured and the
BER is evaluated on a burst-by-burst
basis.

BER test of TCHs

Circuit-switched traffic channels can be
tested in the BER or residual BER (RBER)/
frame erasure ratio (FER) test modes. The
instrument supports the RF loop and the
A, loop (option R&S®CMU-B71 required).

N.raeser om [\ quote.ntm
GSMs00 Receiver Quality (TCH)
Timesko! 3 Sahp .
- BERI s Lont | |
Test Sehup Teat 1
0.000 « BERE i Rk FSER | FER
0.000 = FER Siop Conadbon | 50 Liril gxteeded Appilie.TCH
CRCEr Frames 500 oeH
0 »B2R Limil o Al
CissU/EER | 2000 % (57000 An) Exp. Pow.
_ Gz 400 % (43500 Brt) Trigger
u
e FER 0100 %
oo & 50 R Exp Poweri Trigges
Tesl Gebg: a3t 1 Expiched Power | - 500 dfms BS ml
Wik, Moo REER | FER

Eoniion

BER evaluation of a GSM AMR chs

C @annel setup  Required soft-

. Channel type  Possible tests  Supported B Comments
A cyclic redundancy check (CRC) excludes o sp",oups loopps AR
bit errors on the return path (downlink) Q R&SY Al
from the BTS to the R&S®CMU 300. Addi- No coding Burst by burst J RESZOMU300  Forced channel  R&S®CMU-K31  GMSK and
) . ) (RAW BER) effiodul AW BER loop  setup without  to-K34 8PSK supported
tionally, the instrument itself can be used % S (RRSSCMU-KA1
asaloop onthe U _airinterface, which optional for 8PSK)
means that it can loop back information el e
. L BER loop setup procedure to -K36
from the RF downlink to the uplink includ- vl Gl T —
ing decoding/coding. The BER result indi- decoding MOC/MTC)  R&S®CMU-B71,
cates errors of class Ib/Il bits. In the RBER/ 900 )
) BER BTS (BSC)BER  R&S®CMU300  Forced channel ~R&S®CMU-K31
FER mode, the errors of class Ib/Il bits of O loop with chan- BER loop setup procedure to K36
non-erroneous frames are calculated an CHIHAB T nel decoding  with channel  (optionally MOC/ (R&S®CMU-K39
frames with erroneous class la bi H2.4 @ decoding MTC for full rate optional)
. channels)
taken into account (FER). Al ETC NT  BER BTS (BSC)BER  R&S®CMU300  Forced channel  R&S®CMU-K31
adaptive multirate (AMR) tra O loop with chan-  BER loop setup without  to -K36 and
(fU” rate/half rate) canb nel decoding with channel  signaling R&S®CMU-K41
decoding
DTCH-CS1 BER/DBLER  BTS (BSC)BER R&S®CMU300 Forced channel R&S®CMU-K31  Special BTS
PDTCH-CS2 loop with chan-  BER/DBLER loop setup without  to -K36 test mode
BER test Of P PDTCH-CS3 nel decoding with channel signaling (one required, no
PDTCH-CS4 decoding static TS active RSC/MAC
on up-/downlink) involved
For packet-switched data tra nnels, PDTCH-MCS1 ~ BER/DBLER  BTS(BSC)BER R&S®CMU300  Forced channel R&SPCMU-K31  Special BTS
the bit error ratio test is modified in such PDTCH-MCS2 loop with chan-  BER/DBLER loop setup without  to -K36 and test mode
PDTCH-MCS3 nel decoding with channel  signaling R&S®CMU-K41  required, no
a way that the BTS loops back the re- PDTCH-MCS4 decoding {one static TS RSC/MAC
ceived data packets on a block-by-block PDTCH-MCS5 active on up-/ involved
basis (loop behind channel decoder re- A0 downlink]

) PDTCH-MCS6
quired) and measures the BER and the PDTCH-MCS7
data block error ratio (DBLER). The test PDTCH-MCS8
setup is similar to the one used for circuit- PUTEHNESS :

i } TCH/AFS BER/RBER/FER  BTS (BSC)BER  R&S®CMU300  Forced channel R&S®CMU-K31  Special BTS
switched channels. The test is based on TCH/AHS loop with chan-  BER loop setup without  to -K36 and test mode
an RF connection, where one timeslot nel decoding  with channel  signaling (one  R&S®CMU-K37  required
is permanently used on the uplink and decoding shatie T actve

. . ) on up-/downlink)
downlink with packet-switched channel
coding being active. No attach/detach Overview BER testing.
functionality is required bedlSehd 8@/ IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
Universal Radio Communication Tester R&S®CMU 300 9
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Additional funct

RACH test

The R&S®CMU 300 transmits a sequence
of random access bursts on the random
access channel (RACH) to the base sta-
tion and analyzes the frame erasure ratio
(FER) of the immediate assignments that
are returned by the base station con-
troller (BSC). The number of bursts to be
transmitted and the intervals between
them can be varied. The test setup of the
RACH test must reflect the conditions of
the real network, i.e. the base transceiv-
er station (BTS) must be controlled by
the BSC or the BSC simulator.

Applications

@ Network stress tests for checking the
maximum registration capacity

@ Sensitivity measurements with refer-
ence to the RACH

Test of signaling channels

For conformance tests, the R&S®CMU 3
provides the following uplink si

Xd \
channels modulated with P
(option R&S®CMU-K38):
@ FACCH/F @9@

@ SACCH
@ SDCCH/4
@ SDCCH/8

The PSR data must be evaluated in the
BTS or its controller.

Test of base stations in slow fre-
quency hopping mode

If a base station supports the hopping
mode, it must be tested in accordance
with the 3GPP TS 51.021 base station
specifications under hopping conditions.

.here>>
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It must therefore be possible to set the
instruments to the hopping mode. The
R&S®CMU 300 provides the following
options:

Activation by call

The tester synchronizes to the BCCH.
The channel to be tested is activated via
the standard MOC/MTC call procedures.
The base station transmits the following
parameters required for hopping:

@ Mobile allocation index offset (MAIO)
@ Hopping sequence list

On the basis of the current frame num-
ber, the R&S®CMU 300 starts hopping in
accordance with the ETSI specifications.

Forced hopping

In contrast to the above, the parameters
are manually entered into the tester.

The traffic channel must be activated
without a signaling procedure. The pre-
viously synchronized R&S®CMU 300 then
starts hopping on the basis of the cur-
rent frame number in accordance with
ETSI specification TS 05.02.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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GMSK

Phase and frequency error

The actual phase of the signal received
from the base station is recorded during
the entire burst and stored. The trans-
ferred data is demodulated and the
training sequence searched for. The mid-
dle of the training sequence (transition
between bits 13 and 14) is used for time
synchronization.

The complete data content of the burst
is then mathematically modulated using
an ideal modulator. The resulting ide-

al phase is compared with the measured
phase. From the difference between the
two quantities (the phase difference tra-
jectory), a regression line is calculat-

ed using the mean square error meth-
od. The phase error is the difference be-
tween the phase difference trajectory
and the regression ling; it is calculated
and plotted over the whole useful part of
the burst. The average frequency error in

the burst is equal to the derivative of the
regression line with respect to time. &

The R&S®CMU 300 evaluatg
error with a resolution of '

values per modulated bij N’
responds to a sapptimg YareOfahprox.

1 MHz.

Spectrum measurements
The spectrum measurement
the amount of energy that spills out of
the designated radio channel when the
base station transmits with predefined
output power. The measurement is per-
formed in the time domain mode, ata
number of frequency points symmetri-
cally distributed around the nominal fre-
quency of the designated channel.

il GSMo00 Power (TCH)
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Power versus slot measuge

the e5sed to determine an average,
or maximum result as well as
Iculate the average over the en-
e burst. In addition to the burst pow-
er measurement, a limit check with tol-
erances is performed. The displayed con-
tinuous measurement is derived from
668 equidistant measurement points
with Ya bit spacing, covering a time
range of 156 % bit.

In the signaling mode only, a second ap-
plication is available — the power versus
slot measurement. The power versus slot
measurement determines the average
burst power in all eight timeslots of a
TDMA frame. The average is taken over
a section of the useful part of the burst;
it is not correlated to the training se-
quence. The result is displayed as eight
bargraphs (one for each time slot of a
single frame) which allows a very large
number of bursts to be measured in ex-
tremely short time. Therefore this appli-
cation is suitable whenever the behav-
ior or stability of the average burst pow-
er in consecutive timeslots is to be moni-
tored. Another highlight of this measure-
ment is the fact that power results are
available almost in realtime. The pow-
er versus time measurement, howev-

er, returns the current, average, maxi-
mum and minimum value within a sta-
tistic cycle.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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EDGE TX measStréemen

8PSK

8PSK/EDGE is another step toward in-
creasing the mobile radio data rate. By
using the available GSM frame structure,
the gross data rate is three times that ob-
tained with GMSK. The R&S®CMU 300
can already perform 8PSK on GSM bursts
and analyze them owing to advanced
measurement applications. Error vector
magnitude and magnitude error have
been added to the range of modulation
measurements. New templates for power
versus time measurements ensure com-
pliance with the specifications, as do the
modified tolerances for spectrum mea-
surements. As with all measurements
provided by the R&S®CMU 300, special
attention has been given to achieving
maximum measurement accuracy and
speed for EDGE. All measurement toler-
ances are set to GSM specification 3GPP
TS 51.021 by default but may of course
be altered to suit individual needs.

Modulation analysis

@ Phase error
The phase error is the difference be-
tween the phases of the measured
and the ideal signal vector.

@ Magnitude error
The magnitude error is the difference
between the magnitudes of the mea-
sured and the ideal signal vector.

@ Error vector magnitude (EVM)
The EVM is the magnitude of the vec-
tor connecting the measured and the
ideal signal vector. In contrast to the
previous quantities, the EVM cannot
be negative.

These three quantities are calcylatsg
a function of time and displayedgre
the whole useful part of the bu

me unit as the quantity itself. The
R&S®CMU 300 determines 95:th per-
centiles for EVM, magnitude error
and phase error
@ Origin offset
The origin offset in the 1/Q constel-
lation diagram reflects a DC offset
in the baseband signal. The origin
offset corresponds to an RF carrier
feedthrough
¢ 1/Q imbalance
Amplitude difference between the in-
phase (I) and the quadrature (Q) com-
ponents of the measured signal, nor-
malized and logarithmic. The I/ Q im-
balance corresponds to an unwanted
signal in the opposite sideband

W\f.éaeservices.com/services/quote.htm

@ Frequency error
Difference between the measured
frequency and the expected frequen-
cy. For the tolerance check, all three
phase error graphs can be fitted into

at Iem®emplate and checked

Po v‘- 3t reme
‘ iE’,bower e measure-
gsults A r to the GMSK
agsurem ts. With 8PSK mod-

auon th€ tMe axis is scaled in sym-

u
bol poinf-8PSK symbols and GMSK hits
Same transmission rate.

bols 6 to 162), each ofthem in a sepé-
rate graphical meas Sher manu. In e’ ing to the characteristics of 8PSK
addition, the peak and R%s Iu@ o@

modulation, the amplitude of the RF sig-
nal varies according to the data trans-
mitted.

The average setting ensures that a cor-
rect reference power is used, the results
being averaged, however, over an ex-
tended measurement time. In data-com-
pensated mode, a known data sequence
is used to correct the measured average
power of the current burst and estimate
the correct reference power.

The R&S®CMU 300 can be used to check
the power ramps of up to 4 successive
bursts for multislot applications. Mea-
surements are performed in the signal-
ing measurement mode and can au-
tomatically adapt the power ramp re-
quired in each burst to the type of mod-
ulation used (GMSK or 8PSK). This fea-
ture makes the instrument ideal for test-
ing transmitters that must support both
types of modulation.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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The newly designed
spectrum application
allows the simultane-
ous measurement of
spectra due to switch-
ing and modulation.
Moreover, the user
can select a frequen-

cy offset (spectral line)
by means of a mark-
er and display it in the
time domain. Transient
characteristics in spec-
trum-due-to-switch-
ing measurements can
thus be shown as a
function of time.

The 8PSK EVM graph
and decoded data bits
can be displayed.

The power-versus-time
multislot application
can graphically display
up to 4 adjacent time-
slots, automatically de-
tect GMSK- and 8PSK-
modulated signals and
activate the associated
templates in realtime.
A new zoom function
allows full-screen dis-
play of each slot.

By means of the 8PSK
1/0 analyzer, the signal
can be displayed in the
constellation, phase or

vector diagram.

@  wp Fouar - 50 e

Lo e 15 3 w
B Sl Mooc. ot -
will Tk o

TCH
&

1 e i posrd w

:Jl i i bl B
= | 1 Fivg b Taorw Bp. Powi,
-*J.||‘||‘! ‘||‘||L°‘”" Do |
(I SOOI I E EIE IR N N R E'ELEIE =
= ﬂ ik u Dol Conadl .--'I lac." al ...- e L
4 —— “m‘
.t Oh
” - —
0 = 1802 me
Pl Powm
= S larker
a 2 TimeDos. EF 5S¢ e -8
S @ W W & w iy 0.4 sl
o [T | Veride ||;:n—. - L]
| J Connect. |
| Cantral

% 0. Foues = 10 0w Hoise I 3 [OPRSPORCIURECS-F Cranoes 11 (ST 0M
™ i o =5 e e
Cured

i

™

b e
-] o = L ] in I

107 191 801 170 191 T 087 111 11 G0R 11100 807 921 000 G0 e 000 0/an-Sen \

15 % oonpasnits
VI B

GEMO o0 aetmctd
G AP

el — Pk | 218 FETY T
‘ms| 09w 10w 13, IR
Qrign Dt =453 m ~452am -418 :
Traquancy Emor 2 Hr e % -
)

arram T ;ll'muln.
Iy A S Lt
- [ =63 mm | AppReTCH
wry Bara Power i) | e GO
i e
el ) Trigger
<0111 B3 Sigral

ote.htm
GSM/EDGE highlights of the

R&S*CMU 300

Synchronization to BTS

¢ Via BTS multiframe trigger

4 Via RF synchronization procedure to
CCH

Activation of channel to be measured

¢ Witho Il procedure
S mobile station including

pdate a C/MTC call

K/8P. urements
ency error (GMSK)

etdding magnitude error,
offset, I/Q imbalance (8PSK)
er versus time

@ Power versus slot (GMSK)

@ Peak power/average burst power

@ General spectrum measurements

@ RAW BER, BER, RBER/FER measure-
ments on circuit-switched channels

# BER/DBLER measurements on
packet-switched channels

@ BER/FER measurements on AMR
channels

Additional features

# Realtime channel coding/decoding

# Timeslot-selective measurements in
signaling mode

@ Flexible RF interface for easy adapta-
tion to DUT

@ Hopping on packet-switched chan-
nels (PDTCH) supported

@ RACH test

# Additional features for conformance
testing

@ Generation of UL signaling channels

Support of different BER test environ-

ments/loops

@ BTS loop without channel coding

@ BTS loop with channel coding

@ Loopvia A interface

@ R&S®CMU 300 as RF loop with chan-
nel coding

raeservices.com
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The need for higher data rates is a con-
sequence of an information-oriented so-
ciety in the new millennium. The en-
hancement of mabile devices takes this
need into account. Next-generation
wireless communication poses new chal-
lenges as a consequence. Driven by
ideas of the first and second generation
(SIM, global roaming, military CDMA
technology, data services), WCDMA
takes all fundamentals to unprecedent-
ed levels and adds new application fields
as well as application-tailored data secu-
rity. Derived from Asian, American and
European ideas, 3G networks are the
mobile solution for future needs as well
as the current mainstream.

WCDMA FDD functionality

The tests provided by the R&S®CMU 300
are currently based on the 3GPP/FDD
Release 5 WCDMA radio link standards.
Regular adaptations to new baselines
will be made available as the standard

TS 25.141 FDD, chapter N
mé

Characteristics) and chapter 7 (Receiver
Characteristics). The R&S®CMU 300 can
be equipped with an FDD transmitter
tester, a realtime FDD generator and

an FDD downlink signaling receiver.
Depending on the application, only the
first or the first two options are need-
ed, allowing T&M budgets to be opti-
mized. The three options allow the

R&S®CMU 300 to be configured for non-

signaling TX, TX/RX or layer 1 signaling
TX/RX measurements and functional

testing in line with 3GPP specification,
Due to the highly user-friendly mpen @ MeASigradin

sages and bu@stical @

¢ full frequency range
U300 base unit and al-

Synchronous RF AnalyzerQi/

A
SFN Trigger

Signaling Receiver
(Demodulator, FEC, Data Analyzer)

i SFN Trigger

Synchronous RF Generator

Node B
Interface ) —— ~
Transmitter
CPICH/BCH Radio (TRX)
Synchronization
Receiver
Ne_ S/

specific TX measurements on user-
configurable downlink code channel
combinations. The measurements are
performed in unsynchronized mode. The
FDD generator supports all reference
measurement channels (RMC) defined
in the specification up to a data rate of

2 Mbig/s, making the instrument
idea measurements.

ode combines high-pre-
cision N RF parameter tests with

@ naling processes by means of
itional WCDMA realtime signal-

receiver. Thus, Node Bs can now be

tested under more realistic conditions
as was possible with existing static con-
cepts. The increasing use of fast UMTS
data services makes the time aspects

of Node B tests more important. Stat-

ic tests are currently being performed

to find out whether the values of essen-
tial Node B transmit parameters (pow-
er, modulation, spectrum, code domain)
meet specifications. However, increasing
data throughput rates additionally re-
quire that correct radio channel parame-
ters are also set at the right time.

Control

Node B
Interface

Controller

Test setup of
WCDMA/HSDPA
signaling mode.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
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RF generator for SGPPFIID'RX

Sensitivity measurements on
base station receivers

WCDMA generators are used to test
receivers in base stations (Node B) as
well as their modules. The bit error rate
(BER) of the uplink signal generated by

the R&S®CMU 300 can be measured di-

rectly in the base station or in the con-
nected radio network controller. For
BER measurements, the analyzer must

be synchronized to the received signals.

Particularly for reference measurement
channels (RMCs) of 3GPP specification
TS 25.141, the transmitter must emit
them in a defined format at a specific
transmission time interval (TTI). For this
purpose, the R&S®CMU 300 provides a
frame trigger input. The R&S®CMU 300
is capable of inserting bit errors and

block errors in the generated signal. This

allows the internal BER/BLER calcula-
tions of the base station to be checked

in line with the specification. To simulate

real receive conditions, additive white

Gaussian noise (AWGN) can be superim-

posed on the vvanted signal. Thus, hlg

Functions and operating modes

The generator parameters defined in
3GPP specification TS25.141 (FDD)
ensure standardized measurements. The
WCDMA generator of the R&S®CMU 300

supports all data rates defined for the ref-

erence measurement channels (RMCs),
i.e. 12.2/64/144/384 /2048 kbit/s. If one
of these RMCs is selected, essential pa-
rameters for BER measurement such as
codlng slot format or time transmission

m/services/

measu

uote.htm

ements

The signal power in particular can be
set in almost any manner designed for
BER measurements. The user is able to
set the total power as well as the pow-
er of the control channel and the power
ratio of the DPCCH and the DPDCH. The
R&S®CMU 300 offers a wide variety of
furthgg sepings which by far exceed the
RM ' 3GPP. At the physical

laye S
ican b
(&

ed downlink power control mode. At the
transmitter end, the R&S®CMU 300 sup-
ports power control modes 1and 2. In
mode 1, the transmit power of the gen-
erator changes in every alternating slot,
increasing or decreasing by 1 dB or 2 dB.
In mode 2, transmit power is constant.
Because of signal generation in realtime,
continuous BER tests can be performed
without wrap-around problems.

E
-mr o - - ¢
bl Lo i
vakm " | 8760 19500 wsu|
BFH = CPCH Offest 0= 25 Crigs Channel
CPCH DL DCHOMasl [0+ 25 Chips =
P Trip Dalay 0= % Crigs quency
<Lyl Priee: Contio +0.000 wtr| - oot
TR Blen Bire 18
e Aigrrr 1 Tatal
o O] P Corrinous Pallan = 1184 I
Fattam Length = | TX Power
Pattam 010901010801
O A010 101012007 l__ DPCCH
A Reforench Charnod 1353 gom|
Paferarie Cnarnel Typs WA Wtps
Charnl Cals Sowree DTCH Pﬁﬁém
Aol e F“Em-:- = 1':E':|':i:ii The R&S®CMU 300 in the
) = reference channel mode
with selected 2 Mbit/s
| I Cormratur | | oG] s | channel.
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The following measurements can be per-
formed both in non-signaling and sig-
naling mode.The signaling mode allows
time-synchronized measurements at pre-
cisely defined system times without hav-
ing to use additional trigger interfaces.

Code domain power (CDP)
Precise power control in uplink and
downlink is essential in COMA systems.
The CDP measurement analyzes power
distribution across the individual code
channels by recording and measuring a
complete WCDMA frame for each mea-
surement cycle. The screen is divided in-
to three sections to handle the complex
signal structure. In the top section, the
CDP is displayed as a function of all
codes. Active code channels are color-
highlighted and combined to form a bar
whose width depends on the spreading
factor. In the center section, the CDP of
a selected code is displayed as a func-
tion of time. Since the individual code
channels may be time-delayed with re-

results because it is not time
(displayed on the first s
ARYeld

CPICH slot. This yields an ov
the behavior of important parameters.
Toggling between the individual test
menus is thus unnecessary.

Code domain error power (CDEP)

The CDEP is an analysis of the error sig-
nal in the code domain, i.e. the projec-
tion of the error power onto the indi-
vidual code channels. As with the CDP
measurement, the screen is divided into

three sections. The CDEP is to be mea-
sured across a CPICH slot with a defined
spreading factor.

The top diagram displays the CDEP as a
function of all codes in the selected CPI-
CH slot. In the center diagram, the peak
code domain error power (PCDEP) is
displayed as a function of all 15 frame
slots. Here, too, comprehensive means
for analysis are available. For example,
if there is a particularly high PCDEP in a
slot, the CDEP as a function of all codes

can be viewed by selecting this 3 @
thus the code channel with tg i
mum error can be detected.

eneeh '

2o the ssed test
tot he er-
e el, so that

Measurement

Maximum output power
CPICH power accuracy
Frequency error

Power control dynamic range
Total power dynamic range
Occupied bandwidth
Spectrum emission mask
Adjacent channel leakage ratio
Error vector magnitude

Peak code domain error power
"The R&S CMU-K79 is required for HSDPA-capable base stations.

Occupied bandwidth (0BW), spectrum
emission mask (SEM) and adjacent
channel leakage ratio (ACLR)

0BW, SEM and ACLR are additional im-
portant measurements for the spectral
analysis of a WCDMA transmitter. The
R&S®CMU 300 conveniently provides

them as '@key" measurements.

2

@ rue multicarrier environments;
Lofour carriers running simultaneous-

e’- a base station will have minimal ef-

fects on the measurement results.

Automatic detection of active
channels and their data rate

The user-selectable scrambling code,
must be known for any code domain
measurement. 3GPP FDD signals may
use different spreading factors and data
rates in the various channels. The data
rates can be automatically detected and
must not be known beforehand.

R&S CMU-K75"

SN N N N N N N NN

Supported TX tests of 3GPP specification TS 25.141 (FDD).
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Code domain power (CDP) measurement on a HSDPA signal containing
5 x HS-DSCH and 4 x HS-SCCH channels. The R&S ® CMU 300 automati-
cally demodulates QPSK or 168AM codes and includes them in the code
domain analysis.
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Dynamic measureme

The signaling mode, in which the
R&S®CMU 300 synchronizes itself to the
Node B cell channels, offers the follow-
ing advantages:

 Simplification of the test setup since
only RF connections are required and
since previously required Node B trig-
ger interfaces can now be omitted.

@ Availability of dynamic measurement
functions which were previously not
feasible or which required significant
technical and financial efforts.

Synchronization and triggering
Before time synchronization can be
performed, the Node B must first acti-
vate the CPICH and the BCH (mapped
on P-CCPCH) cell channels. The prima-

ry scrambling code must be set manually
on the R&S®CMU 300.

ical moments such as chang &)
lation mode can be analyz

Cell Channels

DPCH ()

R&S®CMU300

unctions...

BCH monitoring

The BCH monitoring function offers a
convenient means of performing online
analysis of the cell system information
blocks (SIBs).

Realtime downlink logging

The downlink receiver of the tester al-
lows you to completely record the fol-
lowing information:

@ System information (SIB) of the BC
@ Decoded useful data on TrC

an external PC yias -
The SIB offer'
providing WkAnform

tanmete@

eful data that

g chain (FEC) is func-

{T} “by-slot, highly accurate record-
f the code power of a code chan-

u can test whether

link closed loop power control mecha-
nism under dynamic conditions, as they
occur in the actual network (1500 mea-
surements per second).

RACH preamble test with AICH
analysi

¢"the RACH preamble test

,@* ®CMU 300 is carried out in
sgordance with 3GPP specification

# Start of the transmission of a pre-
defined number of preambles. An
AWGN signal can also be superim-
posed on these preambles

@ Analysis of the Node B response by
means of the AICHs received, including
calculation of the probability of detec-
tion of preamble (Pd) and probability of
false detection of preamble (Pfa)

I makes it possible to check the down-

J WGDMA FDD Rach-Test il .!1 L

Node B
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Setup for monitoring and logging.
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... of WCDMA'sighaling mode ="

Extensive BER test
In the past, bit error ratio (BER) tests R&S>CMU300 Node B Node B
were mainly used to characterize the re- Siehronzaton o Radio (TRX) Controller
€l annels
ceive characteristics of the Node B. The Signaling Receiver (P-CCPCH / BCH and CPICH)
FEC, |« Transmitter Data Source

(Demor

realtime receiver in the R&S®CMU 300
significantly expands this function to
test the downlink in the same way. In

contrast to pure RF parameter measure- Trigger <> & Data Loop
ments, the entire layer 11is tested, in- f@
cluding the FEC. 0 ¢ M1
TR
A
Y

Data Analysis:
DL RMC

-  Data Analyzer

ULRMC 7 N

4
3
) ) ) _RF Generator (Data <f Receiver C\
The following two scenarios are possible . Stimulation: @\\ Yy

@ Separate measurement of the BTS

downlink (DL) and uplink (UL). In this ~ BER test setup. @O

case, the DL data source and UL da-
ta analyzer must be provided by the
Node B controller. You can use differ- & @

ent RMC types and data contents for
the DL and UL

@ Simultaneous measurement of both
links by using a data loop (transport
layer) in the Node B or in its control-

ler. You must use the same RMC type 0.000 = Chn D Sour DTCH PrEE 16 m
and data content for both links L oo e
Feferenca Crn Tyoe (177 kbps Exp. Pow.
Cho D Sour DTCH |PRES 8 Trigger
Downlink analyzer functions "-E“ —_—
whleas. Conired ModeB
Sy Hokdor? Tame |30 me
AGE HO00'! T |30 ma Signal
© BER/BLER/DBLER analy Fepul tion Conlinuies
. congtion  |Mens
channel data evalua Tip. Bk Conlnepus | 10000
@ Supported DL 3 ,ﬁ,ﬁam' i
channels of o i
TS 34.121 (FDD DELER - 1000 %
2048 kbps

4 Data content: PRBS 9/1 4k
# Continuous measurement with %= Bl chsenet | rmnay | Feteiee | Ompus |

running averaging via a window of Downlink RMC data analysis (here, continuous measurement with averaging over 10 000 transport
up to 10 000 transport blocks blocks).

@ Alternatively, single shot measure-
ment with up to 100 000 transport
blocks

@ The DL data analyzer can automati-
cally resynchronize after loss of syn-
chronization, the number of the syn-
chronization attempts being counted
in this case

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com
Universal Radio Communication Tester R&S®CMU 300 19




To receive a calibration and/or repair quote-RMA from R.A.E. Services Inc.

HSDPA applications o A" Stenaling mode
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Realtime HS-SCCH monitoring

The high-speed shared control channel i

(HS-SCCH) is important for communica- el
tion in HSDPA mode. It transfers infor- — Transmitter
mation about the nature of the follow-
ing high speed physical downlink shared UE2
channel (HS-PDSCH) as well as informa- CPICH/BCH TRX)

. - . . 1 synchronization
tion indicating which UE the data packet X -

4

is SpeCified for. monitoring NG

UE128 o—l QO ;%eive{fé\
The R&S CMU300 can simultaneously e < — -
monitor up to four HS-SCCH channels. UEs or UE simulator Dataanalizel Npéeﬁ@)
Moreover, the instrument can detect up Indicatigrroks @
to 128 different UE-IDs. The information S <>
of the detected HS-SCCHs is displayed @

directly on the R&S CMU300's user in- 3 25°CMU30
terface. Setup for HS-SCCH monitex) @d DPA t easurements.

O%
Realtime HSDPA throughput @ &
measurement @

The cell throughput application mea- overview of  The selected UE-ID index is marked red
sures the HS-PDSCH data rate and ed) Depending on in the bar graph and the corresponding
throughput by analyzing the HS-SCCH ) bargraph shows UE-ID is displayed.
information. Up to four HS-SCCHs and St , geNinimum or maximum
128 different UE-IDs can be mox{itaved eQij#ferent colors of the bars

( data rate and throughput. To
tailed measurement values, a

and displayed in realtime. F Lo
itored UE-ID, the current t
average throughput and N um/ -0 index can be selected.

Control
interface

>

/)

minimum values

| Camat o
LIMIA : Centrel | | WCDMA oo Hsopa
HESC0N e By i
HE 1 ] E] [ HEEOH LESD .‘ﬁ :
we W B 2 2—|| 1967 3 = s ::
o w 18 W - CeralimewaTn 1t |
e o N 20— e D8 kel 3 |igm‘ cation | I:: || eatien I
=13 21 Fal 21 = | e Lo
mit 2 2z 2 —|| et (i [ T pe e sl
mir 3 2™ 3 1 10 — !
mia 24 M 24 || v e it g Podell = J =
we » omoa —|| e, | e Tl L L I— = |
. 7 7 a7 —|| Bmwaces | n E LEDhées " [70 S 13
WiE 2 2m m  — [N | Pause Sgnal En 14 el st ] Sl
Wi 2 [ F — Gt b i Theough et J kben. Curmw MM mamers
wE 3 30 30 —| 13808 FuElED W 0o 1217 —  1BZ3E
. 1 N M — S—....| Homs LED 1) 0o 812 5405 | wWaziD
®H vl 32 2 — St rradea —
e et - Totl iri ] T2 — Display |
Sp—— /| -
- 33 3 33 Dmpiy oo [Fepaut Tuse v LED s = e 5 =
Fwna gty I 3
HS-SCCH monitoring. HSDPA throughput measurement.
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HSDPA uplink generator

The UL generator function simulates one
UE and activates an HSDPA uplink sig-
nal in addition to common physical and
3GPP reference measurement channel
types. The high-speed dedicated phys-
ical control channel (HS-DPCCH) can

be established with user-defined ACK/
NACK and/or channel quality indicator
(CQl) sequences.

Essential features:

@ User-definable, continuously repeat-
ing sequence of up to 64 ACK/NACK/
OFF events

@ HSFN- or UE-ID-triggered activation
of the ACK/NACK sequence

@ User-definable ACK/NACK power ratio

@ User-definable number of subframes
between two consecutive ACK/NACKs

@ HSFN-triggered activation of the CQl
sequence

@ User-definable, continuously repeat-
ing sequence of up to 64 CQl events

# User-definable number of subfram

between two consecutive C&Q
@ User-definable CQI pow %
HSDPA “Stimulate & c
The "Stimulate K , gthe
e comby

&
HSDPA signaling mod
tion of synchrono CCH &
lation (uplink) and HS-SCC '
(downlink); the UE signal on"theupli
is activated by the UE-ID trigger derived
from HS-SCCH analysis on downlink. Ev-
ery time a particular UE-ID is received,
an element of the user-defined ACK/
NACK sequence will be transmitted on
the uplink. Node B's reaction on the
downlink can be checked simultaneously
using the HS-SCCH monitoring function,
which allows the time-critical behavior
of MAC-HS to be tested dynamically.

&

= WCDMA D Connection Control J)

—Setup

1., 4 K FCK
L K ACK AICK,
9. 2 O—f\q ACK
)

O
&

p g@ .
0 @@<S
&

A AN
& {) REs*CMU300

cheguling
noger Signaling receiver
— (Demodulator, FEC,
Data Analyzer)

N\

!

Indication of HS-SCCH reaction

incl. Data Source

Synchronous RF Generator

.

Node B
“Check”
< Transmitter
Data Analysis
4 x HS-SCCH
Radio (TRX)
“Stimulate”
Receiver
HS-DPCCH
J Generator —

Control
Interface

Node B
Controller

(Manipulated ACK/NACK/CQI sequence)

Principle of HSDPA “Stimulate & Check” testing.
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Options

Type Designation Order No.
Base unit

R&S®CMU 300 Universal Radio Communication Tester for BTS test 1100.0008.03

GSM/GPRS/EDGE
Options for GSM/GPRS/EDGE non-signaling and signaling modes (RF parametric testing and layer 1 signaling)

R&S®CMU-B21 Hardware option for R&S®CMU 300: versatile signaling unit 1100.5200.02
R&S®CMU-K31 Software option for R&S®CMU 300: GSMI00 for R&S®CMU-B21 1115.4104.02
R&S®CMU-K32 Software option for R&S®CMU 300: GSM1800 for R&S®CMU-B21 1115.4204.02
R&S®CMU-K33 Software option for R&S®CMU 300: GSM1900 for R&S®CMU-B21 1115.4304.02

R&S®CMU-K34 Software option for R&S®CMU 300: GSM850 for R&S®CMU-B21

R&S®CMU-K36 Software option for R&S®CMU 300: GSM GT800 for R&S®CMU-B21

R&S®CMU-K41 Software extension for R&S®CMU 300: 8PSK TX tests and channel cod

ers; R&S®CMU-K31 to -K36 required

Software option for R&S®CMU 300: GSM GT800 GSM850/900/1800/1900
includes R&S®CMU-K31-K36

Options for extended GSM/GPRS/EDGE functions

R&S®CMU-K37 Software option for R&S®CMU 300: AMR test (GSM), I@'

R&S®CMU-K31 to -K36 required %

Software option for R&S®CMU 300: signaling cha UL) with 3
PSR bit pattern modulation @ &
Software option for R&S®CMU 30 %ﬁircuits ; ),
R&S®CMU-K31 to -K36 required %

{ ynterface dAIt B
- guired

R&S®CMU-PK30

R&S®CMU-K38

R&S®CMU-K39 1115.4791.02

R&S®CMU-B71 rotocol, 1100.6406.02

WCDMA/HSDPA

R&S®CMU-K76 " WCDMA generator (3GPP/FDD/UL),  1150.3300.02
R&S®CMU-K78 &S™CMU 300: BCH synchronization and monitoring  1157.4802.02
R&S®CMU-B78 Hardware option for R&S®CMU 300: layer 1 board for WCDMA 1159.1800.02
Options for extended WCDMA functions

R&S®CMU-K70 Software option for R&S®CMU 300: DTCH BER analysis (3GPP/FDD/DL)  1157.4602.02
R&S®CMU-K71 Software option for R&S®CMU 300: RACH testing (3GPP FDD) 1157.4702.02
R&S®CMU-K72 Software option for R&S®CMU 300: HS-SCCH monitor and HSDPA 1200.7603.03

throughput measurement, R&S®CMU-K78 required
R&S®CMU-K73 Software option for R&S®CMU 300: HSDPA stimulation, R&S®CMU-K78  1200.7703.03

and R&S®CMU-K72 required

i e parametric testing and layer 1 signaling)
\WC TX test (3GPP/FDD/DL), 1150.3200.02

Remarks

Base unit

Hardware basis for GSM/GPRS/EDGE testing

GSM900, R-GSM, E-GSM base station
signaling/non-signaling test software

jway) base station
Signaling test software

d :
@software package includes options
@ ©CMU-K31 to -K36

Extension software: AMR test (UL generator
and DL analyzer)

Extension software: uplink generator
supporting GSM signaling channels
(PRBS-madulated signaling channels SACCH,
FACCH/F, SDCCH/4, SDCCH/8)

Extension software: GSM signaling procedures
location update, MOC, MTC

A, interface board for monitoring A

datastream during BER testing

uplink

bis

WCDMA TX measurement software (power,
modulation, spectrum SEM/0BW/ACLR, code
domain)

Software for WCDMA non-signaling mode; RF
signal generator for Node B RX testing/single-
ended BER testing

Basic software for R&S®CMU 300 signaling
mode includes CPICH/BCH synchronization
procedure; BCH monitoring; RF signal gener-
ator for Node B RX testing/single-ended BER
testing; configurable trigger source

Versatile WCDMA baseband board

Extension software: BER analysis on downlink
reference measurement channels

Extension software: RACH preamble testing
and AICH analysis

Adds HS-SCCH analysis function and trough-
put measurement to option R&S®CMU-K78.
Supported from software version V3.82 on.
Adds HSDPA Uplink generator funtion to

option CMU-K72. Supported from software
version V3.82 on.

NIST, ISO, IEC, ANSI, NCSL, MIL-STD by www.raeservices.com

22 Universal Radio Communication Tester R&S®CMU 300



To receive a calibration and/or repair quote-RMA from R.A.E. Services Inc.
Click here>> www.raeservices.com/services/quote.htm

Type Designation Order No. Remarks

R&S®CMU-K77 Software option for R&S®CMU 300: AWGN generator and simultaneous  1150.4107.02 Extension software: adds BER simulation and
BER/BLER (3GPP/FDD/UL), R&S®CMU-K76 required AWGN functionality to the RF generator

R&S®CMU-K79 Software option for R&S®CMU 300: HSDPA TX measurements 1150.4407.02 Extension software: HSDPA TX testing,
(non-signaling, 3GPP/FDD/DL), R&S®CMU-K75 required includes modulation and code domain mea-

surements

Recommended accessories, further options

R&S®CMU-B12 Hardware option for R&S®CMU200/300: reference oscillator 0CXO0, 1100.5100.02 Highly stable 0CX0
aging 3.5x10-%/year

R&S®CMU-Z1 256 Mbyte memory card PCMCIA type 3; 1100.7490.04
accessory for R&S®CMU200/300 <>

R&S®ZZA-311 19" adapter, 3HU, 1/1 for design 2000 cabinets 1096.3277.00 %

R&S®CMU-DCV Documentation of calibration values 0240.2193.08 @

R&S®CMU-DKD R&S®CMU200/300 DKD calibration including IS0 9000 calibration 1159.4600.0

(order only with device)

©

Functionality R&S®CMU300
R&S®CMU- R&S®CMU- R&S®CMU- R&S®CMU- R&S®CMU- R&S®CMU- R&S®CMU-
B78 K73 K75 K76 K77 K78 K79
WCDMA/HSDPA TX parametric tests - — v — — — v
WCDMA R99 uplink
non-signalling generator - - v ® - -
made
WCDMA/HSDPA
signalling mode - - = = v =
— — — ) v —
_ — = () v -
HS-SCCH mo
and HSDPA v B B v _ _ - = v -
throughput
measurement
H_SDPA gplink v B 3 v v a B ° v B
stimulation
HSDPA v B B v v B B ° ./ B

Stimulate & Check

v mandatory option
° extended functionality
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