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CMD Remote Control/Annex A

Cable for local controlier coupling in the case of hardware handshake

The connection of the CMD to a controller is effected with a so-called zero modem cable. in the case
of this cable, the data, control and report lines must be crossed. The following wiring diagram applies
to a controlier with 8-pin or 25-pin configuration.

CMD Controller CMD Controller
8-pin 8-pin g-pin 25-pin

1 1 1 8

2 RuD / TxD—er——— | 3 2 RxD / TRD——— | 2

3 TxD / RxD 2 3 TxD / RD————— | 3

4 DTR /DSR 6 4 DTR /DSR &

5 GND/GND———| 5 5 | ——GND/GND——— | 7

5 DSR/DTR 4 6 DSR /DTR 20

7 RTS/CTS——— | B 7 RTS/CTS—— | S

8 CTS/RTS 7 8 CTS /RTS— | 4

9 ] 8 pr)

Fig. A3-4  Wiring of the data, control and report lines for hardware handshake
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CMD Getting Started

Additional information

@ BER test configuration
You can now assign new measurement parameters to the selected sofikey. Enter the desired
number of frames o be sent. The number of samples and the approximate measuring time are
displayed automatically.
The sofikey “STOP COND." aliows you to enter an abort criterium. Thus the test can be stopped
immediately when a tolerance value is exceeded; this permits to reduce the test time to & minimum.

Used Timeslot
The absolule transmitting level is assigned to the used timeslot for the test.

Unused Timeslot

This softkey is used to set a uniform level for the remaining timeslots. It is relative and refers to the
level of the used timesiot.

CMD transmitting level

Unusad Timeslols
<> <« >

U

e . Timaesiol
Usad Timeslot

Step 12

@ Continuous BER measurement

This measuring method is very usefu!l for adjustments. The transmitting level of the CMD can be
varied both in the used timeslot and in the unused timeslol (see above)} using the rotary knob, and
the respective measurement result can be read off immediately. The receiver sensitivities can be
measured with great accuracy in this way.

The "AVERAGE" softkey permits 1o enter the number of frames over which the measurement is to
be averaged.

The "RESTART" sofikey causes the measurement and averaging to be restarted.

The displayed keys can be used to retum to the measuremem! menu or to the given BER
measurements,

www.valuetrenicsacom 251 E-2
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ROHDE&SCHWARZ

EC Certificate of Conformity

{to EMC Directive 89/336/EEC)

This is to certify that

Digital Radiocommunication Tester

CMD 54/57
1050.9008.54/.57

{equipment, type, designation)

complies with the provisions of the Directive of the Council of the European
Communities on the approximation of the laws of the Member States relating to
electromagnetic compatibility (EMC Directive 89/336/EEC).

This declaration of conformity of the European Communities is the result of an
examination carried out by the Quality Assurance Department of ROHDE & SCHWARZ
in accordance with European Standards EN 50081-1 and EN 50082-1, as laid down in
Article 10 of the Directive.

ROHDE & SCHWARZ
GmbH & Co.KG

www.valuetronics.com . X
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Supplement to Data Sheet CMD54/CMD57 (PD757.1231.21)

Option CMD-B19 (Data differing from CMD57)

RF Generator 1

Frequency range.........ccucecvieernneennns PCS1900 band 1850,2 ...1909,8 MHz
Output level (RF IN/OUT).......cccveeee. -37 to -120 dBm
Output level (RF QUT 2)..vcevirriiiinne -37 to -120 dBm

Peak power meter (RF IN/OUT)

Frequency range.........ccccccerervecersrnnnsns 1930...1990 MHz

Phase and frequency error measurement

Frequency range.........cccccvveeccneeenersnns 1930,2...1989,8 MHz
Level range
T RF IN/JOUT socket .........ccoceemnnae 0 to +33 dBm
RF IN 2 socket..........cccocecrvceinneee -54 to 0 dBm

Burst power measurement

Frequency range.........cc.ecceceereeecneenae 1930,2...1989,8 MHz
Reference ievel range for full dynamic range
- RF IN/JOUT socket ......cccceerernnenee 0 to +33 dBm

RFIN 2 socket .......coveevveniienneees -31 tc 0 dBm

Burst analysis with high dynamic

Dynamic range .......c.ccccoevvmmrrmnsasmirens >72dB
Measuring limit RF IN/OUT socket..... < -42 dBm
Measuring limit RF IN 2 socket.......... < -79dBm

www.valuetronics.com
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Digital Radiocommunication Testers CMD 54/57

For production, installation and service of GSM and PCN base stations

Rohde & Schwarz, sole manufacturer
of the G5M and PCN [DCS 1800 sys-
tem simulator, has an extensive know-
how in the field of digital communica-
tions. This knowhow was fully ulilized
fo the advanlage of the customer in the
design concept of the CMD 54 and
CMD 57:

The Digital Radiocommunication Test-
ers CMD 54/57 are two modern top-
class instruments for use in the produc-
tion, installation and service of GSM
and PCN {DCS 1800) base stations
(BTS). They combine o compact size
with high meosurement accuracy and
speed and are suitable both for station-
ary and mobile use.

Two models:

- CMD 54 for GSM BTS festing

- CMD 57 for GSM and PCN
{(DCS 1800] BTS fesling

All transmitter and receiver

measurements without

additional instruments

Canvenient, menu-guided user

interface

Excellent price/performance rafio

ROHDE&SCHWARZ

www.valuetronics.com
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CMD
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Measurement of power ramping
with full dynamic range (>72 dB),
phase and frequency error meas-
urement

Echo tes!

Bit error rate [BER) measurement
via Ay,/IEEE-bus/RS-232-C inter-

face, BTS loopback or CMD loop-

back

Versatile BTS synchronization
modes with respect fo signalling
and reference frequencies
Measurement of spectrum due to
meodulafion/switching

Module testing (measurements
even without complete signalling
ar synchronization)

Conventional RF generator func-
tions for alignment

DC current and valtage measure-
menls on pulsed signals

AF measurement facilities ond
60-MHz frequency counter
{optional)

Remoie contrel via RS-232-C and
|[EC/|EEE-bus interface

T HFEe i
i ettt "

Applicanions in produetion,
installnien and serviee

The Digital Radiocommunication Test
ers CMD 54/57 cover a wide range of
applicatians. Their measurement capo-
bilities satisfy oll requirements of the
various bose station manufacturers and
operators.

BYS module production

In BTS module production, these mod-
ules ofien have to be tested without sig-
nalling and vio different production-
specific interfaces. The CMD provides
exiremely versatile medule test facili-

ties.

For ransmitter lests, fost measurement
functions are available for power ramp-
ing, phase/frequency error and the
GSM-specific spectrum meosurement.

Modulated or unmoduloted RF carriers
{with or without power ramping) as well
as various ways of measuring the bit er-
ror rate (BER) enable reliable testing of
receiver modules.

* The many synchronization and trigger

tacilities {various bit and frame clacks,
CO carrier ond other reference frequen-

www 'ya I H_;ﬁ IuE&QniQs%r?glg m 54/57
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cies) ensure ‘easy integration of the
CMD into any praduction fine.

Expensive oddilional instruments such
as ammeters/volimelers, RF and AF sig-
nal generators, frequency counters, elc
are not required when using the CMD,
since a wide variety of conventional
measuremenl facilities is already inte-
grated.

Installotion and service

For BTS final testing, installalion and
service, measuremenis have to be per-
formed on base stations which send RF
carriers with signalling information (eg
CO carrier and TCH). The CMD is an ef
ficient 1oal which fully satisfies these
measurement requirements.

Additional attenuators, cables and am-
plifiers are often required for terminal-
ing the BTS. These are outomatically
taken into account by the CMD in cal-
culoting the measurement results.

With synchronization to the CO carrier,
the transmitted power as well os the
phaose ond frequency error are shown
on the LCD display in addition lo the sig-
nalling information. This allows a ropid
conclusion to be made on the function-
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ing of the BTS. Measuremen) resulls on
the traffic channel {TCH] are obtained
simply by switching fo the correspond-
ing menu: depending on the selected
function, the power ramp, phose and
frequency error or the spectrum meas-
urement will be graphically displayed.

Thanks to digital signal processing
{D3P), the spectrum due to madulation
or switching can be measured in line
with the G5M specificalions within an
extremely short lime ond displayed.
The CMD evaluates for instance 500
bursts on the selected RF channel and

i7" | TRAFFIC CHANNEL TEST

l bcs-1p00 l
faet | nog. Bunst Power: TRAFFIC CHAKNEL: 30 dom | EXPECTED
EEEEE Power Ramp: 519 | AFCHAN.
RaD. T | Timeslot: 3 2 | Tnestar
Suirch, " | Frea. Erron: -60.0 dBm | HE SIENAL
BERTEST | Phase Errar (PN PSR 2E9-1 ﬁg%%ﬁﬂ
Phase Enron (RHS): RF toopanck |BER

After synchronization o the bose stolion ond setiing up af o #reffic chonnel, oll relevant RF paramelers
ate immediately measured and disployed; this menu olso allows o quick change of the channel, pawer
and time slor o5 well as sefiing of the CMD ransmission paramelers

ShieEes. | CONTINUOUS BIT ERROR RATE [oce-vv]
RESTARY CLASS RBER TRAFFIC CHAM. LEVEL:  _4pq.p d!!m IIJ%EEDSLHT
11 0034+
Ib 0.000 # trelative te USCD TS «20.0 d %&.’5{%]‘
CLASS FER
ERASED FRAMES 0.000 %,
Hooe | Bem
THDICATOR
AVERAGE 50 Frame ]

The sensilivity of a fransceiver module of the hose siation is verified by means ol @ bit error rate (BER) tesi

in the RF loopback mode

SPECTRUM MOD.

I BSH |

POWER M g0 ¥
RAMP :

h 44 ditm EXPECTED

0. H H L H POWER
FRca. B : I[ B : . 30 | AF CHAN,

-200 I -
Fop. " | 2 | tmestor
SPECTRUM | =498 fumnd A\
SHITEH, roo L.l IR

~h0.0 -

L 47 i i

oo b i 1 t 11

~2.0 HH: ] +1.0 MHe

{ BURST POLER: 43,5 dBm | MARKER: 0.4 MAz/ -58.0 db]

The specirum due to modulation ond swilching can be mensured in line with GSM specilicotians within o
minimum of time and grophicatly displayed; the builtin morker lunction allows the digila! volus of eoch

individual speciral fine to be colled up

www.valuetronics.com

each of its 22 offset frequencies within
100 s.

The BER measurement is an essential
criterion for evaluating o digital com-
munication link. The CMD provides var-
ious passibilities of measuring the biter-
ror rate, either by an internal mode or
via the base stafion. With the option
CMDB7, the CMD is able to monitor
the bit stream received by the BTS at the
Ay, interface and to calculote the bit er-
ror rate; the resull is indicated on the
LCD display.

Usor-friendly and reli;lle

The CMD is extremely easy to operale
and requires no detailed GSM/PCN
knowledge. The high-contrast, backlit
LCD display with saftkeys.on both sides
allows menu-guided convénienl callup
of test routines. ‘
Various G5M-specific pnr&imeters are
preset and permit direct testing without
any operotor control. In addition, oll
paramelers can be individually modi-
fied in the configuration menus.

Further advantages are:

* High measurement spead

* FPrateclion ogoinst incorrect seftings

* Extremely easy program generation
for computercontrolled operation

* Software update via R$232.C in-

terfoce

LSl technology, selftesting and automat-
ic alignment contribute to the high reli-
ability of the teslers. The sturdy design
makes them suitable far the rough han-
dling of everyday use.

Digital Radiocommunication Teslers CMD 54/57 3



Uptinns

al measurement copabilities:

POWER RAMP NORMAL BURST s owanc pes-1k00
pouer (TS i ; H f i EXPECTED
RAHP o8 30 dBe | pgyeR
-10.0. -
i T 513 | RFCHAN.
SPECTRUM | 0.0 z |TeeEsLor
POLER RAMP
SPECTRUM | 400 FULL
2 e . IS MATCHING SCALE
RF CHRNNEL: 519 v
LR fIVG, BURST POWER: 29.4 dBm EDGE
-70s USEFUL
HARKER; -D.AdB7 0,00 01T
=u0 o.M P W ST S S S 'lL‘f PART
GRID [] Tose T 4o 52 a1 | FALLING
OH/OFF T | EDGE

especially high long-term stability.

The CMD 54 ollows the pawer ramp lo be measured with high dynamic range; with grophic display,

the zoom funclion encbles opplication-oriented resolution of any par of o displayed curve

CMD-B3

‘ OCXO Reference Oscillator CMD-B1
Ensures high absolule accuracy, mini-

A variety of options provides additian-

mum femperature-dependent drifts and

Reference Frequency Inputs/Outputs

For synchronization lo aninternal or ex-
ternal frequency of 2.048, 10, 13, 26

Counter CMD-B41

audio interface or on

vates | TOLERANCE POWER RAMP [ pes-1a00]
-30.0d8 | B
B -60dt | ¢

REF.LEVEL[. B )

q0d8 | b
os5da | E
AABS.) | -4R.0 dBm -n5d8 | F
‘acreLy  [HEEPRET) -6.0d8 | G
aToe EITA  ouToF TOL.  SIHGLE SHOT -30.0d8 | W

Userdefined talerances, in the example shown far measurement of the power ramp, can eosily be en-
tered vio configuration menus

ment.

or 52 MHz or to the GSM bit clock,

AF Measurement Unit with Frequency

This option comprises an AF generalor,
a voltmeter, a distortion meter and a fre-
guency counter for measurement on the
modules.
CMD-B41 allows meosurements up fo
60 MHz as are required for 1O align-

Adapter for CMD-B6.. Options CMD-B6
CMD-B& is o prerequisite for operaling

ADDITIONAL MEASUREMENTS

HY TCET ]
pes—4100

 Oh vace —
CRReRT H‘ﬂ (XL AF < 10kHz
DOARe ' | [ 800y "
RHE
 POuER [ 0.0 dbm) ‘i_.__,__,_._'f"- DIST. FREQ,:  1D00.0 Hz
AF GEHERATOR: 1000.0 4z | 35 CEN.
50.00 my | PEOEN.

the following two options:

IEC/IEEE Bus Interface CMD-B&1

as stendord.

Memory Card Interface CMD-B62

The CMD-B&1 is o remate contral alter-
nalive fo the RS-232-C interface fitted

Memory cards are a versatile medium

The CMD volimeler/ommeer is designed for pulsed signals with GSM-specilic lime consiont and ollaws

for storing test results and instrument

seltings.

meaosurement of the mobile's power consumption; AF voltmeter, AF generaior and frequency counter en-
able measurements 1o be perfarmed on the audio inferface

Cervhad T

gk,

15O 900

0LNO t

www.valuetronics.com

[FTNr]

Ay, Interface CMD-B7

For BER measuremenls at the Ay, inter-

face.

Digital Radiecommunication Testers CMD 54/57
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specifications

Uoiggiton okt o UMD ST oz 5

Timebase TCXO

Nominal lrequency
Frequency drift in lemperature
range 810 35 °C

Aging

Timebase QCXO

Nominal frequency
Frequency drift in temperature
range 0 to 50 <C

Aging

Warmup time {ot 25 °C}

DC volimeter
Measuremeni ronge
Resaolution

Error

DC ammeter
Operoting modes

Measuremen! range
Common-mode rejection
Resislance

Resolutian for current averaging
Resolution for peak mecsurement
Residual indicotion

[no current ai inpul)

Error

AF Measurement Unit

AF generator
Frequency ronge
Frequency resolution
Frequency error
level range
Level resolution

Level erear
Distortion
Mox. outpul currenl
Outpul impedonce

AF valtmeter
Frequency ronge
Maasurement range
Resolution

Errar
Inpul impedance

Distortion meler
Frequency range
Inpui level range

Resolution
Inherent distoriion
Errar

Meosurement bandwidth

AF counter
Frequency range
Inpul level ronge
Resolution

Errar

Inpui impedaonce

IF eounter
Frequency range
Input levef range
Resolution

Error

Input impedance

Interfaces

standard
10 MH2

<1 5x10°%
<0.5 x 10 %/year a1 35 C)

option CMD-B]
10 MHz

<] x 107

<2 x 107 fyear

<5 x 10-%/day chier 30 days of
operafion

opprox. 5 min

G130V
10 mV

<2% + resolution

current averaging with G5M-cdapted
time consfont, current peak meosure-
ment {moximum ond minimum|
Olo+10A

30V

30 ms2

1 mA/ 18 mA

10 mA

<10 mA {gl room lemperoture}
£2% + residual indicalion + resolution

oplion CMD-B4]

50 Hz jo 10 kHz

0.1 Hz

same as limebase + hallf resalution
10pVio 5V

13 pV ot o vollege <1 mV

<1% ot o voltage 21 mY

<5% of o voltage 21 mVY

<0.5%

20 mA

<5

50 Hz ta 10 kHz

Gl mVie 30V

100 pV ot o valtoge <10 mY
1% of o voltage 210 mV
£5% + resolution

EMO

300 Hz ta 3 kHz
WO0mY1te 0V

0.1% of THD

<0.5%

<5% + inherent disiortion
10 kHz

20 Hz to 10 kHz
WmVio30V

<1 Hz

some as reference + resolulion
1 ML

10 kHz 1o 60 MHz

100 mV,, 1o TIL

1 Hz

same as relerence + resolution
approx. 1 Mi2 11 100 pf

R5-232.C [9<onloc),
Cenlronics (25-caniact)

www.valuetronics.com

spevibic data g CAEA]

RF generator ]

Frequency range
Freguency occuracy
Resolution

Setiling fime

Quiput level

[RF IN/OUT)/|OUTPUT 2)
Resolution

{evel error

[RF IN/QUTY/[OUTPUT 2),
bursl with max. levai
Hatmonics [RF IN/QUT)
Madulation

Phase error

Peak power meter (RF IN/CUT)
Frequency range
Measuremen! range
Resolution
Error in G5M bond
935.2 to #59.8 MHz
VSWR

G5M phase and frequency
error meosurement
Frequency range
tevel range

RE IN/OUT

RFIN 2
Inherent phase error
Frequency measuremenl errar

G5M burst power measurement
Freguency range
Reference level for full dynomic range
RE IN/OQUT
REIN 2
Absolule measurament error of
peak power
RF IN/OUT, unsynchronized
RF IN/OUT, synchronized 1o
C0 corrier
RFIN 2
inherenl ripple in octive part
af time slot

High-dynamic burst analysis
Relotive error of individuat
iest samples

Dynamic range

Meaosurement limit RF iN/OUT
teosuremeant limit RF iN 2

Spectrum measurement
Dynamic ronge
Uncerininly

steritnedat s VD
RF generator 1
freguency ronge

Frequency aceuracy
Resolutien

Seitling time

Output level

[RF IN/OQUT)/[QUTPUT 2)
Resolution

lavel errar

[RF EN/OUT/ (OUTPUTZ)
Hormonics [RF IN/OUT)
Madulation

Phose error

Peak pawer meter [RF IN/OUT)
freguency ronge
tMaosuremeni range

GSM band

BC5 1800 band

G5M bond B?D.2 1o P14 B MHz
same o) timehose

G5M channel spacing 200 kHz
<3 ms for phase etor <2

~33 10 - 120 dBm
0.1 dB

<1 .5dB [2] dB ot - $04 dBm)
«~30 dBc

GMSK, BxT=03

<4® rms, <10 peok

BOO to 1000 MH2z
10 o 47 dBm
0.1d8

<0.5 db + resolution [P >13 dBm|

1.3

GSM band 935.2 1o 959.8 MHz

10 to 47 dBm

-40 10 0 dBm

<1.5 s, <5 peok
<5 Hz + timebase error

GSM bond 935.2 10 959.8 MHz

10 1o 47 dBm
-37 100 dBm

sama oy peak power meler

<1 dB
=1 dB

<0.1 dB

1.5 dB to 72 dB below peok power
»72 dB

<~ dBbm

<83 dBm

B0 d8
<=1.5dB

G5M bond 890.2 to 914 B MH:z,
DCS 1800 band 1710.2 to
1784 .8 MHz

same as limebose

GS5M chonnel spacing 200 kHz
<3 ms for phase error <2

-35 to -120 dBm
0.1 dB

£1.5dB {1 dB at - 104 dBm)
<-10 dbc

GMSK, BxT=03

<4 rms, <10 peok

800 to 1000/1700 1o 1900 MH:

0ts 47 dBm
Oto 33 dBm

Digitol Rodiocommunication Testers CMD 54757 5
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Resalution
Errar in G5M band
?35.2 ta 759.8 MHz
Error in DCS 1800 bond
1805.2 1o 1879.8 MHz
VSWR

0.1dB
<0.5 dB + resolution [P >10 dBm)

<0.8 dB + resolution {P >4 dBm)

<1.3

Phase and frequency ermor measurement

Frequency range

Level ronge

RF IN/QUT

RFIN 2
Inherent phose error
Frequency measurement errar

Burst power measurement
Frequency ronge

Reference leve! for full dynomic ranga
RF IN/OUT

RF IN 2
Absolule measuremen error of
peak power
RF IN/OUT, unsynchranized
RF IN/OUT, synchronized 1o
CO carrier

RFIN 2

Inherent ripple in ocfive porl
of time slot

High-dynamic burst analysis
Reloiive error of individual
test samples

Dynomic range

Measuremen! limil RF IN/OUT

Measurement limit RF IN 2

Spectrum measurement
Dynamic range
Uncertointy

et by

Roled lemperature ronge
Storage Jemperolure range
Eleciromagnatic compatibility

Mechonical resislance
Sine vibrotion

Rendom vibrotion

Shack
Pawer supply
Power consumption (withoul aplians}
Eleciricat salety

Dimensions (W x H x D}
Weight {wilhout aplians}

GSM bond 235.2 10 959.8 MHz;
DCS 1800 band 1805.2 10
1879.8 MHz

G5M band: O o 47 dBm

DCS 1800 band: 0 to 33 dBm
-6 10 0 dBm

£1.5° rms, £5° peak

€5 Hz + timebose error

G5M band 9352 1o 959.8 MHz
DCS 1800 bond 1805.2 1o
1879.8 MHz

GSM band: 10 to 47 dBm
DCS 1800 band: 010 33 dBm
-37 to 0 dBm

same as peck power meler

GSM band: <1.3 dB
DCS 1800 band: 1.5 dB
GSM band: 1.3 dB
DCS 1800 band: 1.5 dB

<0.1 dB

<1.5 dB 1o 72 dB below paak power
>72 dB

GSM band:<-36 dBm

DCS 1800 band: <~-48 dBm

G5SM band: <-83 dBm

DCS 1800 band: <-85 dBm

BO JE
<t1.5dB

Oto +45 °C 1o DIN I1EC 68-2-1/2
40 ta +60 °C

complies with requirements of Europe-

an EMC directive [B?/336/EEC)

DIM IEC £8.2-6, 5 1o 55 Hz, ompli:
tude 0,13 me, twa cycles

DIN 40046, pari 24, 10 1o 300 Hz,
13 m/s? rms, 5 min/oxis

ta MIL-STD-B10D, 400 m/s?, shack
spectrum in & main oxes

10010 120 V (AC) 210%

200 10 240 V (AC) £10%,

50 1o 400 Hz £5%

appeox. B5 W

VDE 0411, closs 1

435 mm x 192 mm x 363 mm
opprox. 14.0 kg

Dplions
IEC/IEEE-bus Interface

Memary Cord Interface

Reference Frequency Inpuls/Outputs
Synchronizalion input:
Frequency {seleciable}

Impedonce
Level

Synchronization oulpul 1:
Frequency

Level
Synchronizalion output 2
Frequency {selectable)

Lavel

Api Interfoce

Receive channel [traffic/speech)
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CMD Explanation of front and rear views

1 Preparation for Use

» Take the instrument out of the shipping box and check whether the items listed are all inciuded.

¥ Carefully check the instrument for mechanical damage. Should the instrument be damaged,
immediately notify the forwarder who shipped the instrument to you. Therefore make sure to keep
the box and packing material.

» For further transport or shipment of the instrument, the original packing should also be used. It is

urgently recommended to use the protective caps included in the shipping box for protection of the
front and rear panel. This serves to prevent damage e.g. to the controls on the front panel.

1.1 Exp'lanation of Front and Rear Views

The next pages show the front and rear views of the instrument, each with brief explanations of the
controls and connectors.

ey

www.valuetrhemndesscom 11 E-2
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CMD

Explanation of Front View (operating fields) .

Numaeric kaypad for all numaerical
wniries.

Aborts sntries not yet concluded,

Changes to the highesi-leval mmu.

Gtuumluﬁnrﬁthrﬁu:'lu

Ky for initiating stormge opa-

I~ Dimension keys with ENTER function

Hexadecimal digits At D

' Kay tarmineting all numernic sniries.

Spinwheel

R - Slat for insartion of the memory card.
Saves instrument satups.

ratiors on the memory card.
Hardcopy of screen output on
prirter.

Varias the brightnes=s of
screed illumination. ]
Delstes the figire st ertered,
Salection of uosr naMa.

Recalls instrument selups.
Sets the instrument 1o a defined status.

As a prefix bafora activating a softkay, help
tenct &% to the function ane called instoed of
tha function itsaif.

As a prefix before activating a softkey, a
change into the configuration menu is
performad instead of the function.

Switches from IEC-bus controd to manual
operation.

Starts rements int: od with STOP
XXX XK LXK i i arrupt

|........L

Loudspasker for monitoring various AF signals,

A few controls do not yet feature the described function!

www.valuetrgnigs.com
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CMD PIN assignment of 50-pin MULTIFUNCTION connector
Pin | Signal designation | Function
1771 « ¢ s o s s s oo asmsaeas sy 1 HANDSET OUT Handset connect!
Bl o eeese s s see e 1B 18 | Ground (Functions onty with
50\¢eeveevorcecesiers, 3 34 |HANDSETIN particular configurations)
Pin assignmant front-panel top view g gg’;“:# Data pattern generator
19 | DPG EXTRST (Fl:licular c:nn;y ::ahﬁons)
35 | DPG EXTD pa ?
36 |DPGEXTW
1) 4 |SERDSR
important notes! 5 SER TXDATA
These sxternal I/Q modulation signals are added to 6 SER RXDATA
the intemal signats. The transmitter ievel is not 7 |SERRTS Ser. data interface (I/0)
affectad. 20 | Ground {Functions only with
Normal application: 212 SE: %tS:EK particular configurations}
Intemal modulation, pin 16 and pin 32 not connected (open). 23 | SER RXCLK
Special application: 37 | SERDTR
External modulation at pin 16 and pin 32: 38 | SERRI
DC offset: 25V 38 [SERCTS
Level: +2.5Vp o -2.5 Vp 8 |BICLK Bit interface
Intemnal moduiation must be switched off 24 | BIDATA {Functicns only with
{e.g. RF GENERATOR menu}. 40 | Ground particular configurations)
41 | BIFRAME
5 | FRAME GSM-specific.clock
10 |51 MULTIFRAME outputs
11 | Ground (USERTRIGGER s
25 | BITCLK input) Time reference i
26 | 26 MULTIFRAME the CMD transmitter
27 | USERTRIGGER {onty with Option CMD-
42 | SLOTOUT B6)
43 | SUPERFRAME
12 | SER DUTRLSD
13 | SER DUTTXCLK O
14 | SERDUTRXCLK | serial dta interface
(o). -
29 | SER DUTRI : .
(Functions onty with
g? gl:.‘;,?dUTGTS particulsr canfigurations)
44 | SER DUTDSR
45 | SER DUTTXDATA
46 | SER DUTRXDATA
47 | SER DUTRTS
15 {not assigned
48 | not assigned
;g Eg{ %? 1) /G modulation inputs
20 | cround {Synthesizer 1)
1/Q demedulator oulputs
17 |AQEXT (level is sot to max, + 2.5
33 |AIEXT Vp via software, AC
50 | Ground coupling)




Putting into Operation cMD

ZN,

1.2 Putting into Operation

1.21 Setting up the Instrument

For bench measurements, it is recommended to fold out the feet at the bottom of the instrument.

For convenient operation of the instrument note the foﬂoﬁring:

+ Do not cover the ventilation apenings!
s Ambient temperature 0 {o 45 °C.

s Avoid moisture condensation. If it however occurs, the instrument must be wiped dry before
swilching on.

¢ Note the warm-up time of the temperature-controlled OCXO reference oscillator (option).

1.2.2 Mounting in a 19" Rack

‘Using the rack adapter ZZA-94 (order number 396.4805.00) the instrument can be mounted in 19"
racks according to the mounting instructions supplied.

As the power switch is situated at the rear of the instrument, an ali-pole mains
disconnection must be near at hand for safety reasons when the instrument is
mounted in a rack!

1.2.3 Connecting the Instrument to the AC Supply

The CMD is equipped with an AC voltage detection, i.e. it is automaltically set to the respeciive AC
supply voltage. (Range: AC voltage 90 {o 132 V and 180 to 265 V; 47 to 440 Hz).

» Plug the supplied power cable into the rear power connector and connect the CMD to the current
supply.

Power connector

www.valuetvenies.com 16 E-2



CMD Putting into Operation

1.24 How to ensure EMC

In order to avoid electromagnetic interference, the instrument may only be operated in the closed state
and with all shielding covers. Only appropriate shielded signal and control cables may be used.

1.25 Switching on the Instrument

As 500n as the main power switch at the rear of the instrument is in the OFF position, the complele
instrument is disconnected from the power supply. If it is set to the ON position, the instrument is in
standby mode or in operation, depending on the position of the power switch at the front of the

instrumsnt.

Standby position:

Only the reference frequency oscillator is supplied with operating voltage and the yellow LED
(STANDBY) is illuminated.

ON position:

The green LED (ON} is illuminated, all modules of the instrument are supplied with operating vollage.

STANDBY N
®

Powar switch
{front panel)

1.2.6 Power Fuses

The CMD is equipped with two fuses complying with the label of the power supply. The fuses are
located In the extendable fuse holder,which is inserted between power connector and main power

switch.

Fuse holdar

www.valuetreniesscom 17 E-2
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CMD ’ Getting Started

2 Manual Operation

Despite its many facilities, the Digital Radiocommunication Tester CMD permits easy and convenient
operation, which is aiso supported by the use of menus.

The clear front-panel layout permits fast access to the controls and connectors.

If you are not yet familiar with the CMD and want to get a fast overview of its capabilities, you should
first read section 2.1, where you will be guided step by step through a GSM base station tesl.

Section 2.4 describes the complete functions of manual operation. Starting from the selection menu, all
menus are explained completely one afier the other.

21 Getting Started

Section 2.1 has been designed mainly for the newcomer to the CMD. You will be guided step by step
through the most common tests which are performed on GSM base stations or base station moduies.

It includes connection to the CMD, the steps "synchronization® and "Controt Channel Test™ as well as
the tests performed on the TCH channel.

Each individual step is provided with reference numbers, e.g. @, relating to more detailed information
on the opposite page.

The layout and contents of this section are application-oriented and contain, in addition to information
specific to the CMD, inforrnation relating to the GSM system.

To get familiarized with the CMD and its numerous features we suggest to read through this section
whiist at the same time operating the CMD,

The user will thus quickly and easily get to know the extremely user-friendly concept of the CMD and
will therefore very soon achieve correct and usable measurement results.

Far further information on the individual menu illustrations and keys kindly refer to the reference part
starting with section 2.2. :

www.valuetrenics.com 24 E-2
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CMD

Getting Started

2.1.1

Connection of the CMD and Selection of Operating Modes

www.valuetyopigs.com 23 E-2



Getting Started

CMD

Switching on

Contrast, operating modes

Main power switch

FPower connector

- a— LU it

@ gfe == &b |

Contrast Power

adjustment switch
ADDIT,
m . -
e Digital cowra
MODLULFE M . =
s Radiocommunication

Tester

CMD

www.valuetvrories.com 24

Step 1.

Plug the power cable into the
power connector at the rear of
the instrument and connect the
CMD to the current supply.®

Switch the CMD to standby maode
using the main power switch at
the rear. @

Step .

Switch on the CMD by means of
the power switch on the front
panel. ©

Adjust the display contrast as
desired. @

The CMD now shows the display
shown opposite and is ready to
test your test item.

Note that the "NETWORK"
softkey at the bottom left of the
menu display appears only with
model CMD57.

Press the softkey to select the
desired operating mode. @

E-2
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CMD Getting Started

Additional Information

- @ Power supply
The CMD automatically detects the available line voltape and adapts itself to this voltage. (Range:
AC voltage 80 to 132 V and 180 to 265 V; 47 to 440 Hz).

© Main power switch at the rear
When the power switch at the rear is set to the OFF position, the complete instrument is
disconnected from the power supply. When the main power switch is set to the ON position, the
instrument is in standby mode or in operation, depending on the position of the power switch on the
front panel,

(@ Power switch at the front §
The power switch at the front of the instrument determines whether the instrument is in standby
made or in operation, .

STANDBY position: g

Only the reference frequency oscillator is supplied with operating voltage, and the yeilow LED
(STANDBY) is iliuminated. g

ON position: : _ _
The green LED (ON) is illuminated and all modules of the instrument are supplied with operating
voliage. '

@ Contrast | .
The display contrast can be adjusted using the rotary knob CONTRAST on the front panel. The
contrast adjustment depends on the viewing angle of the user relative to the unit and can be
readjusted if the viewing angle changes.

@ Operating mode .
The CMD57 can perform measurements both on GSM and PCN (DCS1800) base stations. If the
Option CMD-B19 is installed, measurements on PCS1900 base stations are also possible. The
operating mode set is marked by black display. To change the operating mode press the
"NETWORK" softkey, select the desired network using the rotary knob and confirm the choice by
means of the "ENTER" hardkey.

www.valuetwonigsicom 25 E-2



Getting Started CMD

RF connectors, configuration menus Step
Select the correct RF conneclors
for your tests.
N mouT TN 11 UL THUNETION The RF connectors RF IN/OUT,

a o RF IN 2 and RF OUT 2 are
G amEEmraBs BYEEES !VBEIBN&.CD@
- wp Mo (= T

Select the soflkey "CONFIG
CONFIG MENLU" in the selection menu on
MENU the right side in order to change
to the configuration menus.@

(o™ T~ CONFIGURATION MENU ) Select the sofikey
TOLMASK 0 |

Apoars CONNECT/
R TEST EXT. ATT.

PRNTER

in order to select the desired
connection in the called menu.

COWHECT/ R

DT, ATT. IMTIAFACE
NG o
x| % OFTIONG

AF CONNECTOR / EXT. ATTENUATION _ A Select one out of four different
connections. Enter extemal
B CONWECTOR IN USE: | EXT. O, T ATT. A .,
ATTNUATION: - ms o attenuations on the right.®
EXT. ATT.
TR (pypys

# B

After the setting has been
completed, select MENU HOME
to the left of the rotary knob in
order to retum to the main
selection menu.®

www.valuet?dfifes.com 28 E-2
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CMD Getting Started

Additional Information

]

@ RF connsction of the test item
High-grade cables with an atienuation ideally below 0.5 dB should be used for RF connection. The
connectors RF IN/OUT and RF OUT 2 require cables with N-type connectors, which are used for
connection to the in most cases separate RF inputs and outputs of the BTS.

@ input and Output Level
Pulsed signals with a total power of max. 47 dBm (CMD57, DCS1800: 33 dBm) can be applied to
the input RF IN/OUT. The minimum input level is 10 dBm (0 dBm for CMD57).

The level range for the second (sensitive) input is -60 d_Brn'to 0 dBm.

@ Configuration Menus _
The settings which need be changed oniy rarely during the measurements are slored in these
menus. In addition to the input and output conneclions, they also- comprise the tailor-made
tolerances and the preset parameters for certain measurements,

All possible configurations can be selected and set from the main selection menu via the
configuration tree.

During the measurements, however, only certain useful configuration menus can be selected using
the "CONFIG" hardkey on the right side of the instrument.

@ Configuration Menu RF Connectors
The softkey mentioned above is used fo change 1o the canfi gurauon menu for the Individua! RF
connectors and the seftings of external attenuations.

The CMD features 3 RF connectors:

® A bidirectional input/output (RF IN/OUT) for high input powers
& A sensitive input (RF IN 2) for low input powers

e  Anoutput (RF OUT 2) for low output powers

These three connectors can be used both altematively and in combinations. There are 4 possible
combinations. For each of the connectors, an attenuation value can be entered using the softkeys
on the right side of the menu dispiay, which the CMD will take into account with level settings and
level measurements; negative attenuation values are gains. For the bidirectional input/output, there
is only one uniform attenuation or gain. The four softkeys on the left of the menu display permit to
select one of the four inpul/output combinations alternatively.

® MENU HOME/MENU UP
On actuation, "MENU HOME" aboris all currently running measurements or actions and causes the
instrument to return to the main selection menu of the CMD,

With "MENU UP", the CMD changes to the next higher or to the calling menu level, i.e. several
keystrokes are necessary to enter the main selection menu from the lowest menu.
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2.8

Step

There are twe main operating
modes for the CMD:

1) Unsynchronized ©

2) Synchronized @

Unsynchronized

operation-
Select the softkey

MODULE
TEST

in the main selection menu for
unsynchronized operation. The
following section 2.1.2 describes
this operating mode.

Synchronized operation
The softkey

MANUAL
TEST

permits to select synchronized
mode. For this operating mode,
please continue with 5section
2.1.3. This operating mode
requires a few further settings 1o
be made before.
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Additional Information

[Ster™

@ Unsynchronized operation, module test
The CMD is capable of performing measurements on test items which are not synchronized with the
CMD. This operating mode is particularly suitable in production for testing modules and in final
testing when exiemal control facilities may cause the test item to transmit. The CMD regquires a
burst signal corresponding to GSM specifications. The training sequence {midamble) must
correspond to one of the 8 pemmissible possibilities.
The CMD triggers on the slope of the incoming RF signal, searching for the specified midamble. As
soon as the CMD receives an appropriate signal at the RF input set, transmitler measurements can
be performed.
It is to be noted thal only one timeslot is activaled, since otherwise several slopes would be
delected and make the measurement impossible. External reference frequencies for frequency
synchronization can additionally be applied in this case.

-
;l trgger vel

Pemissible signals for measurements in the module test

li}\'jf trigger level \ siope § Vs m\L

impemissibie signal for measurements in the module test

@ Synchronized operation, Manual BTS Test
In this mode, the CMD receives the time reference signal either via the RF from an applied C0
cammier (BCCH) or via external TTL trigger signals.
(Frame cliock/multiframe clock).
The edge of this signal exactly determines the beginning of timeslot 0. Thus, accurate fimeslot
measurements are possible both on the CO carrier and on further camiers, e.g. TCH. Before the
measurement is started, the timeslot in which the measurement is 1o be performed is determined.
Thus the signal shown here can also be processed in addition to the signals for the module test {see
above).

t P 1 P t 2 t 3 + rek s

The training sequence (midamble) must correspond to one of the B permissible possibilities. The
CMD searches for the specified midamble and can perform both transmitter and receiver
measurements in this mode. In the case of BCCH synchronization, extemal reference frequencies
for frequency synchronization can additionally be applied, whereas in the case of TTL triggering
they must be additionally applied. In the case of RF evaluation, the CMD automatically detects the
transmitled midamble.

This mode is particularly suitable for installation and service of comlete base stations or for final
testing.
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2.1.2 Module Test, Unsynchronized Mode

The CMD is capable of performing measurements on medules and test items which are not connected
with the CMD via a trigger signal.

Transmitter adjustments can be performed, supported by the major transmitter measurements with full
dynamic range. :

Receiver adjustments are supported by an RF generator with various possible modulations.:
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Step1

ARer selection of the module test
in the main selection menu, the
opposite picture appears on the
display. @

Check the inputs and oulpuis set.

Press the "CONNECT/EXT.
ATT." softkey in case you want to
change the setting. @

Enter the expected power, the
RF channel and the training
sequence. Q@

The measurement results are
displayed on the left. &
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Additional Information

T

® Module test
in unsynchronized operation, receiver adjustments and the most imporant transmitier
measurements can be performed. To this end, a versalile RF generator and the full dynamic range
are provided even in the exiended GSM frequency range (Extended GSM, E-GSM, 10 MHz below
the frequency band, channel number 875 to 1023).

@ RF input and external attenuation
If required, this softkey can be used to select the RF input again. The currently selected connector
is indicated together with the entered attenuation. External amplifiers are entered as negative
attenuations.

3 RF leve! and channel number

Level

The CMD will set its intermnal attenuators to the expected transmilter {evel of your test item enlered
here. Based on this value, the CMD will automatically adapt the level {(autoranging) and set the
optimal measurement range.

Frequency

Enter the transmitter channel number of your test item. The CMD wilf set to this frequency and:
perform the measurements. Enter one of the possible channel numbers 1 to 124. forthe GSM
frequency range. For the extended GSM band, enier a number between 975 and 1023 or 0. For-
PCN (DCS1800) the numbers 512 to B85 are provided.

Range Channel Frequency Downlink ( MS —> BS) ‘BS -> M5
numbers n .
GSM 110 124 f =935 MHz + (n * 0.2 MHz) - 45 MHz
E-GSM 0to 124 f= 0935 MHz + {(n * 0.2 MHz) - 45 MHz
E-GSM 975 to 1023 f= 935 MHz + (n - 1024) * 0.2 MHz) - 45 MHz
PCN (DCS1800) | 5121to 885 f= 1805.2 MHz + (n - 512) * 0.2 MHz) -85 MHz
Training sequence

For comec! evaluation of the transmitter timing, the CMD evaluates the transmitted midamble or
training sequence. 8 different bit sequences can be selected according to GSM specifications.
During the measurements, the CMD searches for the bil sequence set and then performs the
measurements. Select the training sequence transmitied by your test item.

@ Input waveform
In unsynchronized operation, the CMD can evaluate a burst signal (1 burst per frame).

® Measurement resuits _
As soon as the CMD detects a suitable signal, this is analyzed and the following measurement

results are displayed.

a) Peak power in order to delect overshoots on power-on,

b) the average power in the useful part of burst (about the middle part of a burst),
c) the power ramp of a burst together with a pass/fail statement and

d} the phase and frequency error of the transmitter.
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Power ramp measurement
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The power ramp is measured
and a message oulpul, indicating
whether the measurement is
within the tolerance limits. if the
measurement is out of tolerance,
the result is immediately
displayed in inverse mode. ®

For detailed investigations and
further transmitter measurements
select one of these softkeys. @

Select "POWER RAMP" in order
to obtain the power ramp versus
time.

If the power ramp is oul of
toferance, the respeclive
segment is marked by black
display at the bottom edge of the
screen. @

Using the hardkey "CONFIG™
and the softkey "POWER
RAMP", select the tolerance
mask and enter the desired
tolerances. @

Set the desired  abort criterium
for the measurement.®

Press "MENU UP" to retum to
the measurement menu. ®
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Additional infon'nation

@ Measurement resuits

According to GSM specifi cahons the peak-phase error may be max. 20°, the rms-weighted phase
error max. 5* and the frequency eror max. 0.05 ppm of the set RF frequency. The current
measurement results of these measurements are indicated here. As soon as one of the
measurements is out of tolerance, the result is displayed in inverse mode. In the case of a very
large frequency error check whether both the test item and the CMD are connected to the same
reference frequency and whether the values have been entered accordingly in the configuration
files (see also section 2.1.3 Synchronized Operation, Step 1).

Flease nole that the average power may well be out of tolerance although the shape of the power
ramp lies within the tolerances. This may happen, because the power ramp is calculated with
respect to the average power. The same applies to the opposite case.

@ Transmltter measurements

For detailed measurements, graphica! displays of the ransmitter measurements are also available.
It is possible to directly change from one measuremeri 1o another one. This is very convenient,
since it is not necessary to change into a higher menu first and call the desired measurement then.
Press the corresponding softkey for the desired measurement. in general, the CMD uses a sampling
rate of four samples per GSM data bit for the transmitter measurements, which corresponds to a
sample frequency of approx. 1 MHz.

@ Power Ramp
The measured power ramp is compared with the set tolerance window. As soon as the measured
power ramp exceeds the tolerances, the information "Not matching” is displayed in the middle of the
display. To analyze the burst in detail, the softkeys RISING EDGE, USEFUL PART and.FALLING
i EDGE are provided. Thus the edges or the upper parl of the burst are made visible (Znom) The
’ softkey FULL SCALE permits to display the complete burst again.

Press the softkey "GRID ON/OFF" to fade a grid in or out. The softkey "MARKER™ ’bermns fo
activate the marker function. The marker can then be shified on the curve using the rntary knob.
The respeclive measured value is indicated.

The power ramp is recorded and measured approx. once 8 second. This also permits adjusimenls
to be performed in quasi real-time mode. During this measurement, another RF channel or another
power can also be applied and measured. Press the corresponding key on the right half of the menu
to this end.

@ Configuration tolerance mask
By pressing the hardkey "CONFIG" followed by the softkey "POWER RAMP", the configuration
menu for this measurement can be entered. This item can also be selected from the highest main
menu via the configuration tree. This menu permits to adapt the toierance mask to your own
— F requirements which might be more stringent. GSM specifies 8
segments for this mask which can be entered separately in this
menu. The softkey "DEFAULT VALUES" at the top left restores
the GSM setlings. Both an absolute and a relative level is to be
entered for segment A.

® Abort criterium :
The softkey "STOP COND." permits to enter an abnrl criteium. As soon as the measurement
exceeds the iolerance, the measurement is either continued or immediately interrupted. il is also
. possible to set single-shot operalion, i.e. when pressing the POWER RAMP sofikey, exactly one
T measurement is performed.

& MENU UP
Press the MENU UP key to retum to the measurement menu.
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Phase and frequency error measurement
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Select "PHASE FREQ." for
graphical display of the phase
and frequency error.

Both  instantaneous and
gveraged and maximal results
are displayed. ©

For adjusting purposes, the bar
display is very helpful. @

Select the {olerance
configuration using the hardkey
"CONFIG" and the softkey
"PHASE FREQ." and enter your
own tolerance values.

Also set the desired display of

measurement results. @

Set the desired abort criterium
for the measurement. @

Press "MENU UP" to retumn to
the measurement menu. ®
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Additional information

@ Phase and frequency error measurement
GSM specifies a particular type of modulation referred to as GMSK. The bits to be transferred are
contained in the phase information of the RF signal. Check that this modulation is observed as
strictly as possible. The deviations are recorded in the measurement resulls phase and frequency
error. According to GSM specifications, the peak phase ermor may be max. 20°, the rms-weighted
phase error max. 5° and the frequency error max. 0.05 ppm of the set RF frequency.

The CMD records the actual phase trajectory. From the bits transferred, the CMD calcuiates an
ideal phase trajectory and determines the deviations of the measured curve from the nominal
curve,

The phase emor versus time is graphically displayed by the CMD approx. once a second
(oscilloscope mode). In addition, the average measured values and the maximum measured value
occurred are indicated referred to a given number of bursts. The bar indicator shows how far the
average caiculation has progressed.

@ Bar display
The measured values for the frequency emor and the mms-weighted phase error can also be
displayed in a bar display. This permits adjustments to be performed very easily. o

During the measurement, & channe! change or a power change can also be performed For this. -
purpose, press the appropriate softkeys in the right half of the menu. '

@ Configuration phase and frequency error :
By pressing the hardkey "CONFIG" followed by the sofikey "PHASE FREG." the confi guratlon menu -
can be entered. This menu can also be reached from the highest main menu via the configuration
tree. :

This menu permits o adapt the tolerance mask to your own regquirements that might be more
stringent.

The softkey "DEFAULT VALUES" at the top left restores the GSM settings.

The average maximal limit values can also be specified here. The number of bursts to be taken into
account is specified using the softkey *NO. OF BURSTS".

The sofikey "SCOPE FPHASE PK" configures the display in oscilloscope mode (display as with
upper illustration).

The softkeys "BARGRAPH ...." configure the display of the measurement resuils as bar display. The
operating mode currently set is displayed on black background.

@ Abort criterium _ _
The softkey "STOP COND." permits to enter an abort criterium.- As soon as the measurement
exceeds the tolerance the measurement is either continued or immediately interrupted. It is also
possible to set single-shot operation, ie when pressing the softkeys "PHASE FREQ." exactly one
measurement is performed. The set operating mode is displayed on black background.

® MENU UP _
Press the MENU UP key to return to the measurement menu.
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Modulation spectrum measurement
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Select "SPECTRUM MOD." to
call the measurement of the
modulation spectrum.

The modulation spectrum is
displayed up to the maximum
offset frequency of £ 1.8 MHz. ©

The cumrent measurement is
marked by triangies. @

The marker exactly indicates the
measured value, @

Select the folerance configu-
ralion using the hardkey
“CONFIG" and the softkey
"SPECTRUM MOD." and enter
your own tolerance values, @

Select the number of bursts to be
taken into account. ®

Set the desired abort criterium
for the measurement, ®

Press "MENU UP" to retum 1o
the measurement menu. &
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Additional Information

(@ Measurement of the modulation spectrum (Spectrum Due To Modulation})
Due to the GMSK modulation the data bits produce a spectrum on the used RF channel as well as
on the adjacent channeis for each burst.

The spectrum must be checked at the carrier frequency and at the up to 22 adjacent frequencies. It
must not exceed the tolerances specified by GSM. The measurement result is characterized by one
measured value per offset frequency.

The CMD records the power ramp at each of the specified offset frequenc:es up to + 1.8 MHz and
with the dynamic of more than 75 dB required for this measurement. A particular number of bursts
is considered for each frequency.

The CMD uses the power values {recorded and filtered with the specified filter of a0 kHz) to
calculate the modulation spectrum and displays the resuit graphically.

Caution: Due to the filtering, the measured value "REF. LEVEL" is not identical with the power of
the set power level.

Due to the sampling technique, the CMD achleves an extremely htgh measurement rate. The
measuring time for 23 frequencies and 500 bursts per frequency lies at approx. 60 s.

During the measurement, a channel change or power change can be performed. For this purpuse
press the appropriate softkeys in the right halfl of the menu. . .

@ Marking :
The triangular marks at the top of the menu display exactly indicate the offset frequency belng
3 calcutated. The measured values outside the marked area are the results of a previous
Py measurement, the measured values inside the marked area are the resufls of the currently nunning
measurement.

@ Marker
A marker can be set 1o each measured value using the rotary knob, The respective measurement
result is indicated as numerical value.

@ Confi iguration Spectrum Due To Modulation
By pressing the hardkey "CONFIG" followed by the softkey "SPECTRUM MOD." the conﬁguratmn
menu can be ertered. This menu can also be reached from the highestl main menu via the
configuration tree. This menu permits to adapt the tolerance mask to your own requirements which
might be more stringent. The values for each offset frequency are o be set using the appropriate
sofikeys. The weaker requirement of absolute and relative {imit value is used as tolerance limit, i.e.
if the relative values are smaller than the absolute value, they are not taken info account.

Example: Settings: Absolute -27 dBm, relalive at 200 kHz: -30 dB
Measurements: Burst power at the camier frequency: 0 dBm,
< Tolerance limit at 200 kHz: ~27 dBm, since weaker requirement.

The softkey “DEFAULT VALUES" at the top eft reslores the GSM semngs

® Number of bursts
The number of bursts to be taken into account is specified vsing the softkey "NO. OF BURSTS".

® Abort criterium
The softkey "STOP COND.” permits to enter an abort critefium. As soon as the measurement
exceeds the tolerance, the measurement is either continued or immediately interrupted. It is also
possible to set single-shol operation, i.e. when pressing the softkey "SPECTRUM MOD." exaclly
one measurement is performed. The sel operating mode is displayed on black background.

@ MENU UP
Press the MENU UP key to return 1o the measurement menu.

gk
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Spectrum Due To Switching
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Select

"SPECTRUM SWITCH." to calt
the measurement of the Swil-
ching spectrum.

switching spectrum s
displayed up to the maximal
offset frequency of £ 1.8 MHz. ©

The current measurement is
marked by triangles. @

The marker exaclly indicates the
measured value. @

Select the tolerance configu-
ration wusing the  hardkey
"CONFIG" and the softkey
"SPECTRUM SWITCH." and
enter your own tolerance values.
O]

Select the number of bursts to be
taken into account. ®

' Set the desired abort crilerium

_fpr the measurement. ®

Press "MENU UP" 1o retum to
the measurement menu. &
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Additional information

@ Measurement of Spectrum Due To Switching
GSM exaclly specifies the swilching response of the power. The case may arise where, although
the power ramp is within the tolerances (see Step 2), disturbances occur in the adjacent channels
due to fast switching on and off.

The specirum must be checked at several' adjacent frequencies and must not exceed certain
tolerances specified by GSM. The measurement result is characterized by one measured value per
offset frequency.

As wilh the measurement "Spectrum Due To Modulation” the measured vaiues are calculated (see
also Step 4, note @), however a 100-kHz filter is used in this case. In its default selting, the CMD
records ten bursts for each offset frequency. The time required for a complete measurement is a
few seconds.

Caution: As a result of the filtering, the measured value "REF. LEVEL" is not identical with the
power of the set power level.

During the measurement, a channel change or a power change can be performed. To this end,
press the respective sofikeys in the right half of the menu.

@ Marking
The triangular marks at the top of the menu display exactly indicate the offset frequency being
calculated. The measured values oulside the marked area are the results of “a previous
measurement, the measured values within the marked area are the results of the cumently running
measurement.

@ Marker '
A marker can be set to each individual measured value using the rotary knob. The respective
measurement result is displayed as numerical value,

@ Configuration Spectrum Due To Switching
Pressing the hardkeys "CONFIG" followed by the sofikey "SPECTRUM SWITCH." permits to enter
the configuration menu, This menu can be reached even from the highest main menu via the
configuration tree. This menu permits to adapt the tolerance mask o your own requirements that
might be more stringent. The values per offsel frequency are to be sel using the respeclive
softkeys. The weaker requirement of absolute and relative limit value is used as tolerance limit, ie if
the relative values are smaller than the absolute value, they are not considered.

Example: Setlings at 400 kHz: Absolute -23 dBm, relative: -60 dB
Measurements: Burst power al the carmier frequency: 35 dBm,
o d Tolerance limit at 400 kHz: -23 dBm, since weaker requirement.

® Number of bursts
The number of bursts to be considered is specified using the sofikey "NO. OF BURSTS".

® Abort criterium _
The softkey "STOP COND.” permits to enter an abort criterium. When the measurement exceeds
the tolerance, the measurement a} continues or b) is immediately interrupted. It is possible to set c)
single-shot mode, ie on pressing the sofikeys "SPECTRUM SWITCH." exactly one measurement is
performed. The set operating mode is displayed on black background.

@ MENU UP
Press the MENU UP key to return to the measurement menu.
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Receiver measurements
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Press the "MENU UP" key again
to retum to the menu "BURST
ANALYSIS".

The menu shown opposite allows
you to reach the RF generator in
order {o adjust your receiver.

Press the sofikey "RF GEN." to
enter the RF generator menu.

The versatile RF generator
provides signals with and without
moduation, etc. @

Press the hardkey "CONFIG"
and a softkey, eg "SETTING 1"
@

The parameters of the presel
softkeys can be changed. @

PresS "MENU UP" to return 10
the measurement menu. @
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Additional information

® RF generator for receiver adjustment
The versatile RF generator of the CMD can be used for receiver adjustments. It permits eg to adjust
the 1/Q signals or perform a sensitivity measurement.

Frequency range

The frequency range can be set from 800 to 1000 MHz. This pemmits 10 perform even
measurements in the extended GSM band (E-GSM). For the CMD 57, this range is even extended
from 1697.6 to 1897.6 MHz.

Frequency fine tuning

For particular purposes, eg I/Q adjustment, a fine frequency offset is required related to the centre
frequency of the carmier. If an offset of eg + or - 67.708 kHz is sel, this corresponds 1o a carrier
modutaled with a continuous data siream Q0000 or 1111.

Modulation

The carmier can also be modulated with a pseudo random bit sequence. A random data stream with
or without midambie is transferred in the useful part of burst. The choice marked by black display is
aclivated immediately (TSC means Trainings Sequence Code).

Power Ramp o
The carrier can be generated with or without power ramp. The choice marked by black display ‘is
activated immediately. .

Level
The full leve! range of the CMD is available. This permits to generate RF signals with a level up to -
120 dBm for sensitivity measurements. :

@ SETTING1..7
To ensure fast access to the versatile functions, seven frequently used settings can be assigned to-
the respective softkeys. Press the hardkey "CONFIG" followed by the desired softkey and enter
your settings.

@ Configuration menu
The possible settings in the configuration menu correspond to those in the main menu.

@ MENU UP
If you press "MENU UP" again, your seftings are assigned to the seiecled softkey. By pressing
"MENU UP" a second lime, you can change back to the measurement menu. Selecting one of the
possible softkeys, however, permits you to perform further configurations.

The measurement menu thus provides seven preset configurations at a keystroke.
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2.1.3 Manual BTS Test, Synchronized Mode

The CMD is abie to perform measurements on test items and complete base stations which provide
either a CO camrier (BCCH) or a trigger signal.

Measurements are performed both on the CO carrier and on the TCH (Traffic Channel).

Transmitter adjustments supported by the most important transmitter measurements are performed
with full dynamic range. The time-slof accuracy of the base station is also checked.

Receiver adjustments are supported by various possible bit error rate measurements,
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Frequency and time synchronization
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To perform accurate frequency
measurements, {he reference
frequencies must be entered. @

To change to the configuration
menus select the sofikey
"CONFIG MENU" on the right
side of the main selection menu,
P )

Select the softkey

BYNC,

to choose the desired reference
frequency in the menu.

This menu permits to configure a
great wvarety of reference
frequency signals and the
external TTL trigger signal for
time synchronization. @

Sel the desired reference
frequency and confimm using the
ENTER hardkey. ®

Set the signal charactenstics
here if you use an extemal
trigger signal for time synchro-
nization. ®®

Press "MENU HOME" to retum
to the main selection menu. @
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Additional information

CD Manual BTS test
In time-synchronized mode, receiver adjustments and the most important transmitter
measurements can be performed. The measurements can be performed in GSM, PCN or E-GSM
{(Extended GSM) mode.
il is possible to
a) apply 8 C0 camier (BCCH) via the RF
b) apply an external trigger signal.
The time information is determined from the applied sipnals and thus accurate lime-siot
measuremenis are possible.
Accurate frequency measurements (e.g. frequency eror measurement) require a reference
frequency. This can be provided by the CMD or extemally applied to the instrument. If the time
information is applied via the CO carrier, 8 synchromzatmn can be made via an extemnal reference
frequency. If the time informalion is applied via an extemal tri trigger signal, a synchronization must
be made via an external reference frequency.

@ Change to the configuration menus
As with the seitings of the RF conneclors change 1o the configuration menus. Select the softkey
"SYNC" there 10 configure the sync signals.
This menu only exists if the Option CMD-B3 is installed in the instrument.

@ Configuration menu Synchronization
The menu display is divided into two parts:
a} Reference frequency settings
b} Trigger signal setting
a)
Three BNC connectors REF.FREQ, REF OUT 1 and REF OUT 2 are to be found at the rear of the
instrument at the iop right.
The set signals can be applied or tapped there. -
The signal set at REF FREQ. {or the extemnally applied one) is always present at REF OUT 1. The
signal configured using the softkey "REF OUT 2" is always applied at REF QUT2.
b)
The multifunction connector of the CMD is situated at the front of the instrument. A trigger signal
(TTL level) can be applied at pin 27. Please note thal, in this operating mode, you have to specify
and enter a signal also under item a). Modification Kit CMD-U5 provides an additional BNC
connector for this signal on the rear panel.

@ Setting the reference frequency
You can use the rotary knob to select the various setlings. Possible setlings: 1 to 13 MHz in 1-MHz
steps, 26, 39, 52 MHz external, 10 MHz intemal, 16.384 and 2.048 MHz. If the Option CMD-B7 is
installed, the facilily "Aeis" i5 additionally available. When you have achieved the desired setling,

press the "ENTER" hardkey to terminate the entry.

® Trigger signal
By pressing the softkey "POLARITY™ select the edge of the trigger signal with which the CMD is to
starl the evaluation. The softkeys "SLOT OFFSET™ and "1/4 BIT DELAY™ permit to sel a deiay in
the CMD related to the trigger signal applied. The CMD staris after occurrence of the signal edge
according o the settings.

® Transmit Timing
The time of transmission is exactly referred to the timeslot limit (simulation of timing advance).

@ MENU UP
Press the MENU UP to return to the main selection menu.
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Settings Manual BTS Test
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TRY TO
8YNC.

2.28

Step 2

Select the softkey "MANUAL
TEST" in the main selection
menu.

The opposite menu of the
synchronized base station
measurements appears on the
display. ©

Enter the expected transmitting
power of the test item. @

Press the "MODE" softkey and
set the operaling mode BCCH
(FIX) using the rotary knob.
Confirm using the "ENTER"
hardkey. Enter the channel
number. Select this type of time
synchronization if you provide a
CO camier. @

Press the "MODE" softkey and
sel the operating mode EXT,
TRIGGER using the rotary knob,
Confirn using the "ENTER”
hardkey. Enter the used training
sequence. Select this type of
{ime synchronization if you
provide an extemal trigger
signal. @

This menu again permils lo
select the inpul connector and
enter extemna) atlenuations. @

Press the softkey "TRY TO
SYNC" to stat the time
synchronization. ®
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Additional information

O Synchronized base station test
The display shows the input menu for the synchronized base station measurements. The different
operating modes are selected and the respective configurations set. After the settings have been
performed, the time synchronization is starled and the CMD tries 1o synchronize. Enter the TCH
channel to be measured and the TCH timeslot.

@ Expected Power
The CMD will set its inlemal attenuator pads to the expected 1ransm|thng power of your {est item -
entered here. Based on this value, the CMD will perform automatic level matching (autoranging)
and set the ideal measurement range.

@ Mode = BCCH (FIX)
Selecting this operating mode using the softkey "MODE" determines that the CMD will receive the
time information via the RF from a CO carrier (BCCH).

Frequency
Using the softkey "BCCH RF CHAN." set the number of the. RF channel on which this camier is to
be found. The CMD will analyze this RF carier, decode lhe data and perfnrrn the measurements.

Enter one of the possible channel numbers 1 to 124 for the GSM frequency range. For the extended
GSM band please enter a number between 875 and 1023 or D For PCN (DCS1800) the numbers
512 to 885 are available, : _ . .

Range Channel Frequency Downlink (MS ~> BS) BS — MS
numbers n . .

GSM 10124 f=935MHz + (n* 0.2 MHz) - 45 MHz

E-GSM Oto 124 f=835 MHz + (n * 0.2 MHz) . - 45 MHz

E-GSM 97510 1023 f =935 MMz + ((n - 1024) * 0.2 MH2) - 45 MMz

PCN (DCS1800){ 512 1to B85 f=1805.2 MHz + ((n- 512) * 0.2 MH2) - 95 MMz

@ Mode = EXT. TRIGGER _
Selecting this operating mode using the "MODE" softkey determines that the CMD receives the
time information via an external trigger signal at multifunction pin 27. As soon as the trigger signal
has been detected, a change is made to the menu "TRAFFIC CHANNEL TEST". In this operating
modes, no measurements can be performed on a CO carrier (BCCH).

® RF input and external attenuation
This sofikey permits again to select the RF input, if desired or required. The cumently selected
connector is indicated together with the attenuation entered. Exdermnal amplifiers are entered as
negative attenuations.

® TRY TO SYNC.

Press this softkey as soon as all settings have been performed. The CMD will now iry o decode the
time information and set its intemal counters accordmgly This may take a few seconds.
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Step’

Only for mode = BCCH {FIX)

The CMD searches for a CO
carrier (BCCH) at the frequency
specified. The evaluation of the
time information and setting of
the intemal counters may take a
few seconds. @

Only for mode = BCCH (FIX)

If the CMD does not receive a
BCCH an errof message is
displayed. @

Only for- mode = EXT.
TRIGGER

The CMD is waiting for the
trigger signal specified. The
evaiuation of the time
information and the respeclive
setting of -the internai counters
may take a few seconds. @

Only for mode = EXT.
TRIGGER

If the CMD receives no trigger
signal, an eror message is
displayed. @ -

——
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Additional information

(@ Searching For a Control Channel
When the time synchronization is started, this menu appears on the display. The CMD will search
for a CO carrier on the RF channel number indicated. This may take up to 60 seconds.

According to GSM, the CO carrier will transfer the required information in timeslot 0. The signal is
transmitted in all timeslots with the same level. The various channel combinations specified by
GSM may be applied.

The CMD first searches for the FCCH (Frequency Correction Channel} on the specified carier in
order to detect timeslot 0. :

in order to obtain the desired time information, the SCH (Syﬁchronisalion Channel) is decoded. If
these channels are both detected, a change is made o the menu "CONTROL CHANNEL" .

@ No Control Channel Found
if the CMD cannot decode any data for time synchronization after a8 cerlain period of time, an error
message appears, and the menu display for setting the parameters appears again. In this case
please check the channel number and the leve! settings again. :

Should you use external attenuations or amplifiers, please check whether these have beeh{'é_".pca,tzif’lec"i':t
for the right RF input. -

High-grade cables and RF connectors must be used 1o obtain correct measurement resultsﬁf Dirty or:
broken connections will soon cause problems, in particular at the high frequencies used by GSM
and PCN.

@ Waiting For External Trigger :
When the time synchronization is started, this menu appears on the display. The CMD is waiting for:
a frigger signal in order to synchronize its intemnal counters. The CMD must be started approx. ito
2 s before reieasing the trigger signal.

As soon as the signal has been detecled, a change is made to the menu "TRAFFIC CHANNEL
TEST".

@ No External Trigger Received
If the CMD does not receive a trigger signal within a certain time period, an error message is
produced and the menu for setting the parameters is displayed again. In this case please check ’
your setlings again. Please also read section 2.4.7.9 (Configuration Menu Synchronization) in the
Reference Part of this operaling manual. Additional setlings and hints are described there.
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CO carrier measurements
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ETS Fower
RF CHANNEL: T3
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BTSPOWER: | 39.7 dbm |
FRAME TIMING:
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TIMESLOT
TCH
TEST
2.32

Only for
C0 carrier synchronization

As soon as the CO carrier has
been detected and the lime
information decoded, the CMD
changes to the menu
"CONTROL CHANNEL" (COD
carrier measurement menu). O

- The RF camier used and the

phase and frequency errors are
displayed. @

The transmitting power of the CO
cammier is displayed. @

The current timing is indicated.
O]

The netvﬁork data are displayed.
®

Enter the values of the second
channel (TCH). Piease note that
the cable spacing mus! be at
least 30 channels. ®

Select this softkey to test the
TCH. @
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Additional information

@ control Channel Test
As s00n as the CMD detects an appropriate signal, this is analyzed and the measurement results
are displayed in the left half of the menu.

Both RF measurements are performed and signalling information is indicated. This allows to draw
conclusions on the characteristics of the CO carrier. This menu also permits to change to the
adjacent carrier {TCH) in order to perform further measurements.

@ Phase and frequency error measurement
GSM specifies 8 max. peak phase eror of 20 *, a max. rms-weig-:ed phase emor of 5 * and a
frequency emor of max. 0.05 ppm of the set RF frequency. The cument measurement results of
these measurements on the CD carmier are indicated here. When a measurement exceeds the
tolerance, the result is displayed in inverse mode. in the case of a very high frequency error piease
check whether the test item and the CMD are connected to the same reference frequency and
whether the values have been entered in the configuration data {Step 1}.

@ BTS Power
The average transmitting power of the CO carrier is displayed. The transmitting signal is assumed 1o
have the same RF level in all timeslots.

@ Frame Timing - :
The time information transferred in the SCH (Synchronisation Channel) is partly indicated here. This -
permits to determine very easily whether the time information transmitted by the CO:.carrier is
correct. The numeric values are updated accordingly. '

® Network Data : .
The parameters sent on the BCCH "Mobile Country Code” (MCC; country code, 3 dipits), "Mobile
Network Code” (MNC, network code, 2 digits) and “Location Area Code” (LAC, code of the base
station) are also displayed. E.g. "MCC = 262" refers to a network {rom Germany. When testing base
stalions in the field (e.g. when putting into operation}, this information is often very helpful, aliowing
to check whether the vaiues have been corectly set and transferred by the Operation /
Maintenance Center .

® TCH Parameter
For further measurements please enter the respective values for the TCH.

EXPECTED POWER (transmitting power TCH]}

The CMD will set its intemnal attenuator pads to the expected transmitling level of your test item
entered here. Based on this value, the CMD will perform automatic level matching (autoranging)
and set the ideal measurement range.

TCH RF CHAN.

Please enter the transmitting channel number of the TCH. The CMD will set o this freguency and
perform the measurements. For the channel assignment please refer o the table under step 2. If
the TCH Is transmitted at the same frequency as the BCCH, enter the channel number of the CO
carrier here. If the TCH is transmitted on a different channel, note that the channe! spacing to the
CO carrier mus! be at least 30 channels.

TCH TIMESLOT _
The CMD only evaluates the timeslot specified here. Therefore, signals of different leveis can be

evaluated in the different timeslots.

@ TCH TEST
T When this sofikey is selected, the CMD changes to the menu "TRAFFIC CHANNEL TEST" and
e measures the specified TCH.
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TCH measurements
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The measurement menu of the
TCH is displayed. The measured
values are displayed in a cleariy
structured format. @

A new channel can be sel in this
menu. Please note again that the
channel spacing to the CO carrier
must be at least 30 channels. @

The measurement resuits of the
TCH are displayed in the
opposite picture. @

These values are required for the
receiver measurements, selec-
ting the transmitting level of the
CMD and the transmit data.

The receiver measurements will
be explained under step 10. ®
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Additional information

@ TCH test
In synchronized operation, both transmitter and receiver measurements can be performed on the
TCH. The most important transmitter measurements are shown in the lefl half of the display in a
clearly structured format. Various submenus for transmitter and receiver measurement can be
called in this menu.

@ TCH parameters
For the measurements enter the respective values for the TCH.

EXPECTED POWER (transmitting power TCH)

The CMD will set its intemal atienuator pads to the expecied transmitting level of your test item.
Based on this value, the CMD will perform automatic level matching (autoranging) and set the
optimal measurement range.

RF CHAN.

You can enter a new channe! number and thus cause a channel change. However, note that the
new channel must still be synchronous with the original CO carrier (BCCH). Should you reach this
menu when applying an external trigger signal, also enter the TCH RF channel to be measured.

TIMESLOT : -
The CMD only evaluates the timeslot specified here. Therefore, signals with different levels can be-
evaluated in the various timeslots. If you enter a different value here, a change of the timeslot is
thus performed.

@ Measurement results
When the CMD detects a suitable signal, this is analyzed and the most important measurement
results are displayed.

The average power measured in the useful part of burst (about the middie part of a burst) is
displayed. If several timesiols with a different power each are active on the carrier, only the power
of the active (displayed) timeslot is measured in this menu,

At the same time the power ramp of the burst is also measured and a pass/fail statement is
indicated, If the specified carrier performs no power ramping, a respective message is output. This
is the case, eg, if a TCH timeslot Is tested on the CD carvier.

The used timeslot is displayed again.

Besides, the phase and frequency error of the transmitter is calculated and the measurement result
indicated.

@ Receiver measurements
For the receiver measurement, the CMD sends with the power set in this menu, The "SPEECH
MODE" permits 1o set different transmit data. The setting PSR 2E9-1, eg, causes pseudo random
data to be sent on the TCH according to CCITT 0.151 or 0.153. The sensitivity measurements are
explained in detail afier step 10.
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The power ramp is tested and a
message appears, indicating
whether the measurement is
within the tolerances or not. If
one of the measuremenis
exceeds the tolerance, the result
is immediately displayed in
inverse mode, ®

For detailed invesligations and
further transmitier measurements
select one of these sofikeys. @

Selet "POWER RAMP" to
obtain the power ramp versus
time.

If the power ramp exceeds the
tolerance, the respeclive seg-
ment at the lower edge of the
screen i5 displayed on black
background. @

Use the hardkey "CONFIG" and
the softkey "POWER RAMP" to
select the tolerance mask and
enter the desired tolerances. ®

Set the desired abort criterium
for the measurement. &

Press "MENU UP* to retum to
the measurement menu. ®
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Additional information

© Measurement results

GSM specifies a peak phase eror of max. 20°, an nms-weighted phase error of max. 5° and a
frequency error of max. 0.05 ppm of the set RF frequency. The current measurement results of
these measurements are displayed here. If one of the measurements exeeds the tolerance, the
result is displayed in inverse mode. In the case of a very great frequency eror, please check
whether the test item and the CMD are connected to the same reference frequency and whether the
values have been entered accordingly in the configuration data (see also 2.1.3, Synchronized
Mode, step 1).

Please note that the average power may exceed the iolerance although the power ramp lies within
the tolerances. This may happen because the power ramp is calculated refemred to the average
power. The same applies to the opposile case. The power ramp may also exceed the tolerance if
several timeslols are aclive. in order to measure the full dynamic of the burst, the adjacent
timesiots must be switched off.

Step !
@ Transmitter measurements _ .
For detailed measurements graphical displays of the transmitter measurements are also provided.
it is possible to directly change from one measurement to another one, This is very convenient,
because it is not necessary to change 1o a higher menu first to call the desired measurement. Press
the respective softkey for the desired measurement. in general, the CMD uses a sampling rate of

four samples per GSM data bit for the transmitter measurements, which corresponds to a sampie
frequency of approx. 1 MHz. S

Q Power Ramp e :
The measured power ramp is compared with the set tolerance windoe. As soon as the tolerance is
exceeded in one point, the information "NOT MATCHING" appears in the middle of the display. To
analyze details of the burst, the softkeys "RISING EDGE", "USEFUL PART" and "FALLING EDGE"
are provided. Thus the edge or the upper parl of the burst are made visisble (zoom). The softkey
"FULL SCALE" permits to display the complete burst again. R
Press the softkey "GRID ON/OFF" to fade a grid in or out. The "MARKER" softkey pemmits to ;.
aclivate the marker function so that the marker can be shifted on the curve using the rotary knob.
The respective measured value is indicated.

The power ramp is recorded and tested approx. once per second. This also permits to perform
adjustments in quasi real-time mode. During this measurement, another RF channel or another
power can also be applied and measured. To this end press the respective softkeys in the right half
of the menu. :

@ Configuration tolerance mask

By pressing the "CONFIG" hardkey followed by the "POWER RAMP" softkey, the configuration
menu for this measurement is entered. This menu can also be entered from the highest main menu
a | via the configuration tree. This menu permits to adapt the
: i 6 tolerance mask 1o your own requirements which might be more
x| stringent. GSM specifies nine segments for this mask which can
be entered separately in this menu. The sofikey "DEFAULT
VALUES" at the top left restores the GSM settings. Both an
absolute and a relative level is io be entered for segment A

® Abort criterium
The softkey "STOP COND." permits to enter an abon criterium. When the measurement exceeds
the tolerance, the measurement a) continues or b) is immediately stopped. It is also possible to c)
sel single-shot operation, ie when pressing the softkey "POWER RAMP" exaclly one measurement
o, is performed.
® MENU UP
Press the MENU UP key to retum to the measurement menu.

Yo
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Phase and frequency error measurement
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Select "PHASE FREQ." for
graphical display of the phase
and frequency emor.

Both instantaneous and
averaged and maximum results
are displayed. @

For adjustment purposes, the bar
display is very helpful. @

Use the hardkey "CONFIG™ and
the sofitkey "PHASE FREQ." to
select the tolerance configuration
and enter your own tolerance
values.

Alsp set the desired result
display. @

Set the desired aborl criterium

for the measurement. @

Press "MENU UP" to retum to
the measurement menu. ®
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Additional information

@ Phase and frequency error measurement
GSM specifies a particular type of modulation (GMSK). The bits to be transmitted are contained in
the phase information of the RF signal. Check that this modulation is observed as strictly as
possible. The deviations are included in the measurement results phase and frequency eror. As
already mentioned in step 5, GSM specifies a peak phase ermor of max. 20°, an rms-weighted phase
error of max. 5° and a frequency error of max. 0.05 ppm of the set RF frequency.

The CMD records the actual phase trajectory. The CMD calculates an ideal phase trajectory from
the bits transferred and detemmined the deviations of the measured curve from the nominal curve.

The phase eror versus time is graphically displayed by the CMD approx. once per second
(oscilloscope mode). In addition, the average measured values and the maximum measured vaiue
occurred is displayed referred to a defined number of bursts. The bar indicator shows the progress
of the average calculation,

@ Bar display
The measured values for the frequency ermor and the rms-weighted phase emor can also be shown
in a bar dispiay. This permits adjustments to be performed very easily.

During the measurement, a channe! change or a power change can also be performed Please
press the respective softkeys in the right half of the menu.

@ Configuration phase and frequency error :
By pressing the "CONFIG" hardkey foliowed by the "PHASE FREQ." softkey, the configuration
menu is entered. This menu can also be reached from the highest main menu via the configuration
tree. . ' '

This menu permits to adapt the tolerance mask to your own requiremenis which might be more
stringent,

The softkey "DEFAULT VALUES" at the top left restores the GSM seltings.

The average maximum limit values can also be specified in this menu. The number of bursis to be
considered is specified using the sofikey "NO. OF BURSTS".

The softkey "SCOPE PHASE PK" configures the display in oscilioscope mode (display as with the
upper illustration).

The softkeys "BARGRAPH ...." configure the display of the meausrement results as bar display. The
currently set operating mode is displayed on black background.

@ Abort criterium
The softkey "STOP COND.” permits to enter an abort criterium. When the measurement exceeds
the tolerance, the measurement a) continues or b) is immediately stopped. It is also possible to set
¢) single-shot operation, ie when pressing the "PHASE FREQ.” softkey, exactly one measurement is
performed. The set operating mode is displayed on black background.

® MENU UP
Press the MENU UP key to return to the measurement menu.
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Modulation spectrum measurement
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Select "SPECTRUM MOD." o
call the measurement of the
modulation spectrum.

The modulation spectrum is
displayed up to the maximum
offset frequency of £ 1.8 MHz. ©

The current measurement is
marked by triangles. @

The marker exactly indicates the
measured value. @

Use the "CONFIG" hardkey and
the "SPECTRUM MOD." softkey
to select the tolerance configu-
ration and enter your own
tolerance values. @

Select the number of bursts to be
considered. ®

Set the desired aborl criterium
for the measurement. ®

Press "MENU UP" to relum to
the measurement menu. @
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Additional information
Step
@ Measurement of the modulation spectrum (Spectrum Due To Modutation)

Due to the GMSK maodulation the data bits produce one spectrum per burst on the used RF channel
as well as on the adjacent channels.

The spectrum musl be checked at the carrier frequency and at the up to 22 adjacent frequencies. It
must not exceed the tolerances specified by GSM. The measurement resull is characterized by one
measured value per offset frequency.

The CMD records the power ramp at each of the specified offset frequencies up to + 1.8 MHz and
with the dynamic of more than 75 dB required for this measurement, but evaluates only the
frequencies up to £ 1.6 MHz. A particular number of bursts is considered per frequency.

The CMD uses the power values (recorded and filtered using a 30-kHz filler} to calculate the
modulation spectrum and displays the result graphically.

In order to fully utilize the dynamic range of the CMD note that the timeslot o be measured uses the
highest level related 1o the other timestots on this carmier.

Due to the sampling technique, the CMD achieves an extremely high measurement rate. The
measuring time for 23 frequencies and 500 bursts per frequency is approx. 60 seconds.

During the measurement, a channel change or power change can be performed. Please press the
respective softkeys in the right haif of the menu.

@ Marking :
The triangular marks at the top of the menu display exactly indicate the offset frequency being
calculated, The measured values oulside the marked area are the results of aprevious
measurement, the measured values inside the marked area are the results of the currently running
measurement.

@ Marker
A marker can be set to each measured value using the rotary knbo. The respective mesurement
result is indicated as numerical value.

@ Configuration Spectrum Due To Modulation :
By pressing the "CONFIG™ hardkey followed by the "SPECTRUM MOD." softkey, the configuration
menu can be entered. This menu can also be reached from the highest main menu via the
configuration tree. This menu permits to adapl the tolerance mask to your own requirements which
might be more stringent. The values per offsel frequency are to be set using the respective
softkeys. The weaker requirement of absolute and relative limit value is used as tolerance limit, ie,
if the relative values are smaller than the absolute value, they are not considered.

Example: Settings: Absolute -27 dBm, relative at 200 kHz: -30 dB
Measurements: Burst power at the carrier frequency: 0 dBm,
-2 Tolerance limit at 200 kHz: -27 dBm, since weaker requirement.

The softkey "DEFAULT VALUES" at the top left reslores the GSM settings.

® Number of bursts :
The number of bursts io be considered is specified using the softkey *“NO. OF BURSTS".

® Abort criterium
The softkey “STOP COND." permits to enter an abort criterium. When the measurement exceeds
the tolerance, the measurement a) continues or b) is stopped immediately. It is also possible to set
c) single-shot operation, ie when pressing the softkeys "SPECTRUM MOD." exactly one
measurement is performed. The set operaling mode is displayed on black background.

@ MENU UP
Press the MENU UP key to retum to the measurement menu.
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Spectrum Due To Switching

BPECTRUM
SwTeH. Select "SPECTRUM SWITCH."
to call the switching spectrum.
SPECTRUM SWITCH. The switching spectrum is
rowe displayed up to the maximum
a8 =

offset frequency of £ 1.8 MHz. ©@

i
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< Ve
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| REF.LEVEL  435dBm | MARKER: 1.2 M/ 36.1 dbem measured value. @
imT | TOLERANCE SPECTRUM SWITCH, ' Use the "CONFIG" hardkey and
0 e Py the "SPECTRUM SWITCH."
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» ey 1280 1800 b
OFFET
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(ot | ove EETEEN woair | Set the desired abort criterium
: for the measurement. ®

Press the "MENLU UP" key o
retum to the measuramentd
menu. @
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Additional information

tep.

@ Measurement of Spectrum Due To Switching
GSM exactly specifies the switching response of the power. The case may arise where although the
power ramp is within the tolerances (see Step 2), disturbances occur in the adjacent channels due
1o fast switching on and off.

The spectrum must be checked at several adjacent frequencies and must not exceed cerfain
tolerances specified by GSM. The measurement result is characterized by one measured value per
offset frequency.

As with the measurement "Spectrum Due To Modulation™ the measured values are calculated (see
also Step 4, note ®), however a 100-kHz fitter is used in this case. In its default setting, the CMD
records ten bursts for each offsel frequency. The time required for a complete measurement is a
few seconds,

Caution: As a result of the fillering, the measured value "REF. LEVEL" is not identical with the
power of the sel power level.

During the measurement, a channel change or a power change can be performed. To this end,
press the respective softkeys in the right half of the menu.

@ Marking ' N
The triangular marks at the top of the menu display exaclly indicate the offset frequency being
calculaled. The measured values outside the marked area are the results of a previous
measurement, the measured values within the marked area are the results of the currently running
measurement.

@ Marker
A marker can be set to each individual measured value using the rotary knob. The respective
measurement resull is displayed as numerical value. ke

@ Configuration Spectrum Due To Switching
Pressing the hardkeys "CONFIG" foliowed by the sofikey "SPECTRUM SWITCH.” permits to enter
the configuration menu. This menu can be reached even from the highest main menu via the
configuration tree. This menu permits 1o adapt the tolerance mask to your own requirements that
might be more stringent. The values per offset frequency are io be set using the respective
softkeys. The weaker requirement of absolute and relative limit value is used as tolerance limit, ie if
the relative values are smaller than the absolute value, they are not considered.

Example: Setlings at 400 kHz: Absolute -23 dBm, relative: -60 dB
Measurements: Burst power at the carrier frequency: 35 dBm,
-» Tolerance limit at 400 kHz: -23 dBm, since weaker requirement.

® Number of bursts
The number of bursts to be considered is specified using the sofikey "NO. OF BURSTS".

® Abort criterium
The softkey "STOP COND." permits to enter an abori criterium. When the measurement exceeds
the tolerance, the measurement a) continues or b) is siopped immediately. Il is possible to set ¢)
single-shot mode, ie on pressing the softkeys "SPECTRUM SWITCH." exaclly one measurement is
performed. The set operating mode is displayed on black background. '

@ MENU UP
Press the MENU UP key to relum to the measurement menu.
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Receiver measurements

The receiver measurement of the base station can be performed in various ways, depending very
much on the implementations of the manufacturers. The following illustrations show different
configurations with the CMD. This variety will certainly offer the optimal configuration for the sensitivity
measurement of your base station.

Note that the BTS must be set to the operating mode required 1o perform the measurements using an
extemal computer, a service kil or similar. _

Possibility 1:
CMD evaluates, CMD sends bit pattern, BTS in loopback mode.

Possibility 2: _
BTS evaluates, CMD sends bit pattern.

T
Bt pattern

1 BER X%
{rzrys:

BTt i
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CMD Getting Started

Possibility 3:
BTS evaluates, BTS sends bit pattern, CMD in loopback mode.

Possibility 4: L
CMD evaluates, CMD sends bit pattern, BTS receives bits via RF, CMD monitors at ABis-
interface (Monitoring, with Option CMD-BT).

Ags confrol

ABg-Manitoring {Option CMD-87)

Possibility 5:
CMD evaluates, CMD sends bit pattern, BTS receives bits via RF, transmission to CMD via
RS232/IEC bus, (only possible in remote-control mode).

RS232M1EC-Bus
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Receiver measurements

Steps 10 -
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Press "MENU UP"™ again to
retun tc the menu "TRAFFIC

CHANNEL" TEST.

The receiver measurements can
be slarted from the opposite
menu. @

Set the RF channel and the
timeslot of your receiver.

When the BTS transmitler is
required again, enter the
expected transmitting power. @

Enter the transmilting power of
the CMD and select the data to
be transmitted. @

This softkey only appears if the
Option CMD-B7 (Ass card) is
installed. Select whether you
want to perform the sensitivity
measurement via Ass interface
or RF loopback. @

Select this softkey to reach the
menus for the bit emor rate
measurement. ®
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Additional information

@ Traffic channel test
The measurements described so far are performed on the transmitter of the base station. A very
important test is the sensitivity test of the base station receiver. This menu permits to reach the
seftings for the transmit data if the evaluation is to be in the BTS as well as the evaluation menus
for the bit error rate measurement if the evaluation is done by the CMD.

@ TCH parameters
Enter the channel number and the timeslot of the receiving channel. As already described before,
the transmitter path of the BTS can be used for some possible measurements (eg loopback in the
BTS or time synchronization). Piease enter the transmitting power of the transmitter in this case.

@ Transmitting level and data
For the sensitivity measurement of the receiver, the transmitting level of the CMD can be set. The
CMD will immediately send out with this level. Enter a new value via the numerical keypad or using
the rotary nob,

Using the softkey "SPEECH MODE" select the transmit data to be used for the sensitivily test. The
rotary knob can be used to switch between the different possibilities. The sel operating mode is
immediately active and the respective data are sent. '

ECHO The CMD returns all data received on the TCH after 50 speech frames (echo).
If the CMD does not receive any speech data in this operating mode, dummy
bursts are sent automaticaily. :

PSR 2E9-1 Transmission of pseudo random sequence to CCITT 0.153
PSR 2E11-1 Transmission of pseudo random sequence to CCITT 0.153
PSR 2E15-1 Transmission of pseudo random sequence to CCITT 0.151
PSR 2E16-1 Transmission of a pseudo random sequence (Polynomial: x8+x5+x3+x2+1)
Loopback The CMD retums all data received on the TCH afier 1 speech frame.
@ BER MODE

If the Option CMD-B7 (Asis Interface) is installed in the CMD, the evaluated data can be retumed to
the CMD both via the RF and via the Aeis inlerface. Please select the desired operating mode.

a) RF ioop: The CMD expects the senl speech data to be received by the BTS and returned as valid
speech data. To this end, a loop must be closed ahead of the speech decoder and afler speech
coder from the point of view of the CMD (this comesponds to the measuring method of the
sensitivity for GSM mobile phones).

b) Aes Interface: The CMD can monitor the data received by the BTS al the activated Asie interface
and use the data for bit error rate calculation. The data received a! the Asix interface must nol be
speech-decoded yet.

Note: '
In remote-control mode, the evaluation data can additionally be retumed to the CMD via the RS232
or the IEC-bus interface.

® BER TEST
If you have selected eg one of the pseudo random sequences under "SPEECH MODE" and your
base station retuns the dala to be evaluated to the CMD via the transmission path, the evaluation
may be performed in the CMD. Pressing of this sofikey causes the CMD to change to the bit ermor
rale evaluation menus.
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BER evaluation in the CMD (Single BER)

T 1s.| BIT ERROR RATE Each of the "TEST" softkeys is
preprogrammed and B iest can
be called by pressing the
=R respective sofikey. @
— e s by "COWT
b ke b e il
TOT
mwmnw
TEST1 1sees|13d eg "TEST1" to perform a
on nas | T ERROR RATE  TESTI _ TEST 1 is called and performed
with preset parameters. @
CLASS [RAMPLEY |#VENTS! RER
[ 18848 R )
TEST2 [ ) a2 B | B.000%
™n CLASS |SAMMID [IVENTS| FRL
I
TESTA LAl & 0 L1
CLAZS i L n
TESTS TOTE G ] ERAS FRAMES: »0 1
&P LEVEL:
— S———} ek e
TESTY
TESTSETUP  MAX, MAX, The test parameters and the
CLasS 1 SAWPLES  IVENTS tolerances are indicated on the
LSS Ie. popondi right side of the display.
ERAS.FRAMES: 500 1 @®
RF LEVEL:
Used Tonastor: -98.0 dem
Uln sl Thmesin: -20.0 48
&::55 ﬂ::'-g EVEN:"S nlllg While a test is running, the
B 20512 o | 0.000% current status is displayed, O®
CLASS [SAMMLES [EVENTS] FER
ERASED
Frames| 2 0 | s000%
TEST 15 RUNNING '
o TIME 104

[ S

. At the end of the test, the
( TEST PASSED ] measurement result is displayed
in a clearly readable way.®
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Additional information

® BER TEST menu
This menu pemms to call preset measurements. This is very useful eg when putling a base station
into operation, since all that is needed is to call & preprogrammed test without the need for knowing
detalls of the measurement. The settings can be configured at will.

Furthermore, the continuous BER measurement can be accessed. This will be explamed in the next
step.

@ Default Values
The default values comply with the tests of GEM specification 11.20.

@ Bit classes
The speech bits transferred in the GSEM system are divided into classes. Class [l bits feature no
errar protection and are therefore very sensible to transmission errors. Class Ib bits feature a limited
error protection, class la bits are very well protected. The bits are transferred in frames of 260 bits
(without error protection bits). The BTS itself can delect errors of class la bits, declare a complete
frame to be faully and thus invalid and report this to the CMD. The ratic between good and invalid
frames is referred to as FER = Frame Erasure Rate. :

@ Samples and events o
A particular test is to sent a certain number of frames with a certain number of bits of lhe different
classes. The bits correspond to the samples to be sent.

The fact that a cerlain number of frames or bils is faulty can be accepled at a certain (Iow')‘ RF level.
These are the maximally acceptable events. At any time, during and at the end of the lest the CMD
indicates the ratio (BER = bit error rate) (BER = events / samples x 100).

® Test result
The details of a BER test being very complex, the result is caiculated by the CMD and dlsplayed If
the test is to be repeated, it is sufficient 1o press the respective "TEST™ softkey again.

In the event that a BER test is not terminated with "PASS", please note the following:

1.  Make sure that the cable atienuations or additional attenuator pads are considered by the
CMD. External atlenuations can be entered in the configuration menu "RF
CONNECTOR/EXT. ATTENUATION" for each output. This menu can be reached either from
the main configuration menu or from the menu "MANUAL BTS TEST".

During the test, the receiver is checked with very small RF signals. Low additional
attenuations may already cause the CMD 1o dispiay "FAIL". High-grade cables and RF
connectors must be used to obtain correct measuremnent results. Dirty or broken connections
quickly cause problems, in particular at the high frequencies used by GSM and PCN.
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TEST1

BER TEST DEFINITION TESTY
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Select the "CONFIG" hardkey
and a softkey, eg "TEST 1",

You can now assign your
individual test parameters to the
selected sofikey. O

Press "MENU UP" to retum to
the measurement menu.

Press "MENU UP™ to retum to
the selection menu.

Select the softkey

CONT.
BER MEAS.

in the opposite menu for the
continuous BER measurement.
@

The continuous BER measure-
ment is excellently suitable for
adjusting purposes.

Selection of one of these keys
permits to return 1o the next
higher menu.
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Reference Description

2.2 Menu Structure
2.3 Basic Steps of Operation
24 Description of the Menus
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Menu structure CMD

2.2 Menu Structure

The CMD makes use of a very clear menu structure for user prompting. This allows measurement
results to be easily read off. Sefting parameters that are only rarely required are to be found in
separale menus.

Starting with the initial menu, various menu paths can be selected. The first selection probably refers to
the operating modes GSM or DCS1800 / PCN in the case of modet CMD57.

For GSM-specific measurements on modules, boards or complete base stations (BTS) two menu paths
are provided.

Menu path MANUAL TEST. The test item and the CMD are synchronized with each other either via
RF by means of trigger signals. Thus a fixed time reference is defined even before the measurements
are started. The time when eg time slot 2 or 3 are active is also defined exactly; thus accurate time-siot
GSM measurements can be performed. In addition to the most frequent transmitter measurements like
power ramp and phase and frequency error, the receiver measurements are also available. Transmitter
measurements on the BCCH and TCH can be performed as well as receiver measurements on the
TCH. A short keystroke permits to call up the DC and AF measurements in the ADDITIONAL
MEASUREMENTS menu from almost all menus.

Menu path MODULE TEST. This menu path allows for the most frequenctly used transmitter tests
without the need for a specia! synchronism between test item and CMD. It is important that the test
item usually transmits bursts with midamble so as to be able to establish a comect time reference
during the measurement. The phase and frequency error measurement can be performed via this path.
For receiver measurements, a special generator is available.

Menu path CONFIG. If you wnal, eg, to set your own tolerances, external attenuations or use
particular inputs and outputs of the instrument during the test, select the menu path CONFIG. in
addition 1o the parameters mentioned, the reference frequency source can also also configured here.

Menu path ADDIT. MEAS. In order to perform measurements on modules or boards referring to
voltage, cuirent or AF measurements, the menu path ADDIT. MEAS is to be selected.

Thus, the user-friendly menu concept quickly and easily leads to comect and usable measurement
resulls.
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Basic steps of operation CMD

2.3 Basic Steps of Operation

Numerical entry (VAR spinwheel permissible)

With the softkey on a bright background, no entry is possible. Pressing of the sofikey causes the
softkey to be displayed on dark background and a small VAR symbol to appear, indicating that the
VAR spinwheel can be used.

1)  Rotation of the VAR spinwheel directly increases or reduces the sefting value.

2) Pressing the first numerical key causes an input window to be opened, which already displays the
first digit. The small VAR symbol is masked, the spinwheel variation can no longer be used. Then
further digits can be entered. BACKSPACE deletes the last digit, CLEAR is used to clear the
complete entry, STOP BREAK causes the input window to be closed without recording the value.
Terminating the entry with ENTER or a unit key causes the desired value to be set, the input
window to be closed and leaves the sofikey labelled in inverted form and featuring the VAR
symbol. Spinwheel variation is now possible again. Press any other softkey or the ENTER key or
the same softkey to render this softkey inactive, which is shown by the softkey being dispiayed on
bright background.

3) Units:
a) The entry of numerical values can be terminated by pressing the unit key.

[1] (8] [dBm] = 15 dBm

b)  When using the ENTER key, the currently provided unit is used again.

[l = 17dBm

c) For parameters without units, e.g. "power stages”, there are no specific unit keys. Either the
ENTER key or a forbidden unit key can be used to terminate the entry.

[1) [4] [Hzor kHz or MHz] = Power stage 14
forbidden

unit keys
HRE! = Power stage 15

d) Conversion of units is accomplished by pressing the respective (forbidden) unit key.

Power stage 15 = 13 dBm

13 dBm = Power stage 15
5000 Hz = 5.000 kHz
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CMD Basic steps of operation

1 out of n selection with softkeys

1 out of n softkeys describe n different possible operating mades.
One of the n possibilities is always active, marked by inverse display.
Loop Toggle

Two (or several) operating states are faded in next to a softkey. The softkey being active is marked by
inverse display. Changing of the operating state is effected by (repeated) pressing of the softkey.

Selection with confirmation

After activation of the sofikey, all possible settings can be selected using the rotary knob. The settings
are to be confirned using the ENTER key.

Hardkeys

In addition to the measurement menus, a number of configuration menus are provided, which permit to
specify and vary parameters for measurements as well as default setlings. These configuration menus
can be selected directly via the "CONFIG menu tree” on the one hand; on the other hand, it is possible
to press the CONFIG key in a measurement menu and subsequently press a softkey to call the
configuration menus associated with this measurement menu.

This key permits to change to the next higher menu. For example, it is thus possible to leave
configuration menus or pariial submenus. S

This key permits to retum directly o the selection menu.

Printer mode

Afier pressing the HARD COPY key, the current screen display is output on a connected printer. Since
the output is in graphics mode, it is necessary to call the printer configuration menu in the configuration
menu using the PRINTER softkey in order 1o select the appropriate printer driver,



Basic steps of operation CMD

After pressing the RESET key the menu shown in Fig, 2.3-1 is called.

RESET DATA

“ALL DATA" resets all paramatars,

"WITHOUT REMOTE" rasets all patametsrs

without tha IEEE ADDRESS and the R5232 configuration,
“MENU UP” will lmave the manu without changing any data.

ALL
DATA

WITHOUT

Fig. 23-1 RESET DATA menu

The functions offered in this menu permit the user to set the CMD to a default status predefined by

Rohde & Schwarz.

ALL
DATA

WITHOUT
REMOTE

All device-internal parameters including the remote registers are reset.

All device-intemnal parameters are reset; however, this does not apply to the
remote register. This function is to be preferably used in remote mode in order
for the remote connection not to be interrupted.

If no reset is to be performed, the menu can be left using then MENU HOME or MENU UP keys.
Afler execution of the two reset functions a change is made to the Home menu.

www.valuettttiiésicom
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User selection
By pressing the USER key the menu shown in Fig. 2.3-2 is called.

USER
USER 1 MUSTERMANN MUSTERFRAL | USER 3
USER 2 MUELLER MY DATA | USER 9
USEIR3 | MAYER USER 10
m SCHMIDT USER 11
USERS | UNKNOWN USER 12
USERS | HOT KHOWH USER 13
USER7 | NOBODY : USER 14

Fig 2.3-2 USER menu

The SAVE/RECALL functions in the CMD can be used by several users (max. 14) Independently of
each other. This permits every user to store his own settings with his own names on a directory of his
owrn.

This user directory is selected by pressing one of the softkeys in the USER menu. The menu can be
left using the MENU UP or MENU HOME keys.

The user names are entered in an extra configuration menu (see Fig.2.3-3). This can be called fror:ﬁ‘
the USER menu (Fig. 2.3-2) by pressing the CONFIG key.

(] J

USER 1 MUSTERMANN MUSTERFRAL | USER 8
USER 2 MUELLER MY DATA [ USER §
USER 3 MAYER USER 10

ScHMIDT |MUELLERE USER T
USER § UNICNOWNR USER 12
USER & HOT KHOWH USER 1
USER7 | HOBODY USER 14

Fig. 2.3-3 CONFIGURATION menu

After activation of the associated softkey, the respeclive user name can be entered via the numeric
keypad and confirmed using the ENTER key. When an extemnal AT keyboard is connecied (rear of
instrument), an alphanumerical entry is also possible.

The MENU UP key permits to return to the USER menu (Fig. 2.3-2).
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SAVE/RECALL function
The SAVE function is used to store the current instrument setup of the CMD. The RECALL function

loads a stored setup.

After pressing the SAVE key, the menu shown in Fig. 2.3-4 is called.

| SAVE USER4  SCHMIDT
1 FILE_XYZ FREE '
2 SETTIHNG 1 FREE 9
3 FREE 1]
4 FREE FREE 11}
5 FREE FREE 12
[ SETTING 5 SPECIAL 13
L 7 FREE MEMCARD MEMORY

Fig. 2.3-4 SAVE menu

to

13

MEMORY

By pressing one of these softkeys, the current instrument setup is stored under
the name indicated next to the softkey. These names can be changed in a
configuration menu (see Fig. 2.3-5). Depending on the setting of the MEMORY
softkey, the internal hard disk of the CMD or a memory card serve as storage
medium.

Selects the storage mediurn.

"INTERNAL" position; The instrument setup is stored on the CMD-internal hard
disk on pressing one of the sofikeys 1 to 13. The CMD provides 13 memories
per user.

"MEMCARD" position: The instrument setup is stored on the memory card on
pressing one of the sofikeys 1 to 13 (only with Option CMD-B6 and CMD-B62).
In contrast to "INTERNAL", only a total of thiteen memories are provided, and
there is no user selection.

The menu can be left using the keys MENU UP or MENU HOME.

www.valuetr&rfeesicom
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After pressing the CONFIG key in the SAVE menu (Fig. 2.3-4) the configuration menu for entering the
memory name is calied up (see Fig. 2.3-5).

@ (J

1 FILE_XYZ FREE ]

2 SETTING | FREE @

3 FREE 10
_ FREE Teet 13.11-13.12] FREE 11

5 FREE FREE 12

' SETTING 5 SPECIAL 13

7 FREE

Fig. 2.3-5 CONFIGURATION menu

After activation of the associated softkey, every memory name can be entered via the numerical
keypad and confirmed using the ENTER key. When an extenal AT keyboard is connected (rear of
instrument), an alphanumerical entry is also possible.

Note:
If settings are stored on the memory card, the configured name is also written fo the memory card as
directory name.

The MENU UP key permits to retumn to the SAVE menu (Fig. 2.3-4}.

By pressing the RECALL key the menu shown in Fig. 2.3-6 is called.

35537 ! RECALL  ustR4 SCHMIDT
1 FILE_XYZ FREE ]
2 SETTING | FREE v
3 FREE 10
4 FREE FREE n
5 FREE FREE 12
6 SETTING S SPECIAL 13
7 FREE MEMCARD MEMORY

Fig. 2.3-6 RECALL menu
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to

13

MEMORY

By pressing one of these softkeys, the instrument setting is loaded which is
stored under the name indicated next {o the softkey. The storage medium is the
internal hard disk of the CMD or a memory card (dependlng on the setling of
the MEMORY softkey).

Selects the storage medium.

"INTERNAL" position: The instrument setting Is loaded from the CMD-internal
hard disk on pressing one of softkeys 1 {o 13.

*MEMCARD" position: The instrument setting is loaded from a memory card
{only with Option CMD-B6 and CMD-B62) on pressing one of the softkeys 1 to
13. The setting is only selected according to the storage medium, the user
name is not considered.

Note:

Reading of the directory of the memory card is started when the menu is
entered, In order for the file name and the file data to comply with each other,
the menu is to be left first and recalled again when the card is changed.

The menu can be left using the keys MENU UP or MENU HOME.
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CMD Default menu, selection menu

2.4 Description of the Menus

2.4.1 Default Menu

After switching on the instrument, the default menu is displayed for a few seconds. While this menu is
being displayed, the CMD performs a selftest. The initial menu indicates the software version installed
in the instrument and shows built-in options. Then a change is made to the selection menu.

Digital Radiocommunication Tester CMD
SYSTEM INITIALIZATION [N PROGRESS
SOFTWARE VERSION:  V 1.00, 09.09.99
{NSTALLED OPTIONS;
[ ] Gab-R1 DOUD REPEEENCE OSCILLATOR [ ! CMb-B ADMPTER FOR CUD-BA DPFTIONS
| CuDES  MULTIRIFERINCE FREQUENCY INOUT [ ] CUD-Ad) IEFE 488 BUS INTIRFACY
V) CHD-S4  PAST MOWER AP, PHASEFRIQ. FERON _ [ | CMO-B42 MIMORY CARD RNTERFALE
V] CMD-RAI AUDIO MEASUREMENT UNET [ 1] CMO-ET  ABIS INTERFACE
IV] DB HIGH CIYRAMET IUWST AMALYSHS . [ ] CUDIP Zui NF-XYNTHESITER
1¥] CAD-BM3 SPECTRUM
LOW NROUT2 DYMLATT.
Fig. 2.4-1 Default menu -
24.2 Selection Menu

Afier selecting the operating mode GSM or DCS1800 (PCN), the specific measurements provided by
the instrument in this menu by pressing a softkey.

ADDIT,
MEAS, . .
AN Digital CoNriG
MODULE - - ™
TesT Radiocommunication
Tester
DCS-1800

Fig. 2.4-2 Selection menu

ADDIT. Selection of the menu ADDITIONAL MEASUREMENTS. This menu permits to
MEAS. perform DC vollage, several DC cument and AF measurements (only with
Option CMD-B41) (see section 2.4.5.1).
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CMD

Specifications of GSM, PCN (DCS-1800) and PCN (PCS-1900)

GSM . PCN {DCS-1800) PCN {PCS-180D)
Frequency range MS = 85 | 880..915MHz | 1710..1785 MHz | 1850...1835 MHz
Frequency range BS = MS | 935..960 MHz | 1805...1880 MHz | 1930...1975 MHz
Duplex spacing 45 MHz 95 MHz 80 MHz
Channels 1..124 512...885 512..735
Channe! spacing 200 kHz 200 kHz 200 kHz
www.valuetroniesi.com 284

MANUAL Selection of the BTS TEST menu. This menu permits to start base-station
TEST measurements in time-synchronized mode (see section 2.4.3.1)
MODULE This main menu permits to perform measurements on modules or on
TEST GSM/PCN base stations in service mode (unsynchronized) (see section 2.4.6).
NETWORK Switchover between GSM and PCN (DCS-1800) mode (only model 57). After
TYPE pressing of this softkey, the desired network can be selected using the VAR
spinwhee| with subsegquent pressing of the ENTER key.
. CONFIG Selection of the configuation menus (see section 2.4.7).
MENU

E-2



CMD

Manual Test

2.4.3 Manual Test

2.4.3.1 BTS TEST Menu

 [ene w
™Y TO EXPECTED
SYNC. Gibm |
CONNECT/ TIMING REF:
EXT. ATT. || VSED RF INPUT: RF INJOUT BCCH(FDQ | MODE
Ext. Attenugtion: 20.0 d& BCCH
0
RF CHAM,
o |TRAINING
\ SEQUENCE

Fig. 2.4-3 B8BTS TEST menu

TRYTO
SYNC.

CONNECT!/
EXT. ATT.

EXPECTED
POWER

MODE

BCCH
RF CHAN.

TRAINING
BEQUENCE

www.valuetremiesicom

After pressing of this key, the CMD tries to get synchronized to the specified *
BCCH carrier. After successful synchronization, the CONTROL CHANNEL

menu is selected (Mode = BCCH (Fix)). N ‘
The CMD fries to get synchronized to the applied trigger signal. Then a change =
is made to the TCH TEST menu (Mode = Ex. Trigger).

This softkey permits to call a configuration menu in which the RF inputs and
outputs of the CMD can be selected. If external attenuations are used or a path
attenuation Is included in the test setup, the values for the attenuation can be
entered here (see section 2.4.7.6).

Afier pressing this key, enter the expected transmitting power of your test item
on the numerical keypad. To be on the safe side, enter a level that is about 2 to
3 dB higher, e.g. transmitler level -20 dBm --> setting -18 dBm or transmitter
level 40 dBm --> setting 42 dBm. ‘

Synchronization with the RF camier (CO/BCCH) or an external trigger signal:
superframe clock at muitifunction port pin 27.

Only with BCCH (FIX) mode: After pressing this key enter the channel number
of the BOCH carrier on the numerical keypad. Note that the channel spacing to
the TCH carrier must be at least 30 channels (test only possible with mode =
BCCH (Fix)).

Only with EXT.TRIGGER mode: input of the training sequence of the test item,
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CMD

24.3.2 CONTROL CHANNEL Menu

e

CONTROL CHANNEL (o]
RF CHANNEL: 30 43 dbm %ﬁm
Froq Error: | + 50 Hx
TH TCH
t L+ 15.0° P/ 3.0° RMS |
TEST Phase Error: LAY TN
TS POWER: 5 [T
TEMESLOT
FRAME TIMING: .
Superin i 0001 |
Multirome: | 13
NETWORK DATA:
ol S ¥
MNC: [ ol
Loc. Area 412 BTS Power

Fig. 2.4-4 CONTROL CHANNEL menu

As soon as this menu is displayed, the first measurement resulis of the BCCH carrier can be read in
the result flelds. The currently set channet number and the associated phase and frequency error are
indicated at the top. The measured transmitting power of the BCCH carrier can be read below.

The BCCH carrier fransfers synchronization information. The superframe and multiframe number

currently transmitted

by the base station is displayed and continuously updated.

The parameters "Mobile Country Code" (MCC), "Mobile Network Code" (MNC) and “Location Area
Code" (LAC) received by the CMD on the BCCH are also indicated. E.g. the meaning of MCC = 262:
country code for Germany.

TCH
TEST

EXPECTED
POWER

TCH
RF CHAN,

TCH
TIMESLOT

This key permits to select the TCH TEST menu, where the individual
measurements are performed on the specified TCH carrier activated by the
BTS.

After pressing this key, enter the expected power of your test item on the
numerical keypad. To be on the safe side, enter a level that is about 2 to 3 dB
higher, e.g. transmitter level -20 dBm —> setling -18 dBm or transmitter level
40 dBm > setling 42 dBm.

After pressing this key, enter the channel number of the TCH carrier on the
numerical keypad. Note that the channel spacing to the BCCH carrier must be
at least 30 channels.

After pressing this key, enter the timesiot to be used for the TCH
measurements on the numerical keypad.
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Manual Test

2.4.3.3 TRAFFIC CHANNEL TEST Menu

(400, T TRAFFIC CHANNEL TEST - ]
POWER | Padk Powsr TRAFFIC CHANNEL: can |BET
::g Avg. Burst Power:  427d8m 70 NF CHAN.
s o R .

PECTR] Tt 5l epT—
SWITCH. | Freg, Error: [—TT™ CO0IM  inr LEvEL
BERTEST | pyvge Erver (PHO: O PSR 269-1 guégi“

Phabrer oty [ | RFLOOPRACK | oo

Fig. 2.4-5 TRAFFIC CHANNEL TEST Menu

Result fields left

As soon as the CMD receives a burst on the specified TCH carrier and the specified timeslot, it stars
the measurements. The average burst power, the power ramp and the phase and frequency error are
measured. As soon as one of the measured values exceeds the set tolerances, the resull field is-
marked by display on black background. i

Result fields right

The set parameters can be read here,

ADDIT.
MEAS.

POWER
RAMP

PHASE
FREQ.

SPECTRUM
MGD.

SPECTRUM
SWITCH.

BER TEST

EXPECTED
POWER

www.valuettiiesicom

The menu ADDITIONAL MEASUREMENTS is called. This menu permmits to
perform DC voltage, several DC current and AF measurements (only with
Option CMD-B41)} (see section 2.4.5.1). o e

This softkey permits to change to the graphical display of the power ramp.

This softkey permits to change to the graphical display of the phase and
frequency error measurement.

This softkey permits to change to the menu for the spectrum due to modulation
measurement,

This softkey permits to change to the menu for the spectrum due to switching
measurement.

This softkey permits o change to the menus for the sensitivity test (bit error
rate measurement).

Afler pressing this key, enter the expected power of your test item on the
numerical keypad. To be on the safe side, enter a level that is about 2103 dB
higher, e.g. transmitter level -20 dBm --> setting -18 dBm or transmitter level
40 dBm --> setting 42 dBm.
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CMD

RF CHAN

TIMESLOT

M5 SIGNAL
RF LEVEL

SPEECH
MODE

BER
MODE
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After pressing this key, enter the channel nurhber of the TCH carrier on the
numerical keypad. Note that the channel spacing to the BCCH carrier must be
at least. 30 channels.

After pressing this key, enter the timesiot to be used for the TCH
measurements on the numerical keypad.

The CMD transmits the RF level set here.

Various transmitting signals of the CMD can be set here. An echo or a pseudo
random sequence may be generated.

PSR8-1 comresponds to 0.153
PSR11-1 corresponds to 0.153
PSR15-1 comesponds to 0.151

If the Option CMD-B7 (Asis Interface) is installed in the CMD-87, the evaluation
data can be retumed to the CMD both via the RF and via the A Interface.
Please select the desired operating mode.

a) RF loop: The CMD expects the transmitted speech data to be received by
the BTS and retumed as valid speech data. From the point of view of the
CMD, a loop must be closed 1o this end ahead of the speech decoder and after
the speech coder (this corresponds to the sensiiivity measuring method for
GSM maobile phones). '

b) Asis interface: The CMD can monitor the data received by the BTS at the
activated Asis interface and use the data for bil error rate calculation. The data
received at the Aai interface must not be speech-decoded yet.

Note: '
In remote mode, the evaluation data can additionally be retumed to the CMD
via the RS232 or the IEC-bus interface.
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2.4.4 GSM Measurements

24.4.1 POWER RAMP Menu
For entering tolerances, a configuration menu is provided (see section 2.4.7.3).
The initial menu for measurements is the menu TCH TEST or BURST ANALYSIS (module test).

in this menu, the power ramp is represented as a function of the time.

POWER RAMP NORMAL BURST HIGH DYNAMIC
POWER
RAMP 4348m %:VE'ECR'E
FREQ. &S | pF CHAN,
I;T'EI'IUM 5 |TIMESLDT
SPECTRUM POWER RAMP
SWITCH. SCALE
] 1S NOT MATCHING RISING
: EDGE
GRID USEFUL
ONOFF PART
FALLING
_ EDGE

Fig. 24-6 POWER RAMP menu

The display in this measuremenl menu consists of the following items:

® Tolerance mask. The tolerance mask must not be exceeded by the measurement curve. The
position of the tolerance mask in the direction of the power coordinate can be changed in the
configuration menu.

e Reference line. It runs through the center of the horizontal center part of the tolerance mask (useful
part). The average value from maximum power and minimum power during the "useful part” in the
burst results in the reference line.

Note that, with "AVG BURST POWER" in the text parl, the avarage is taken from all measured
values in the "useful part" of the burst. Therefore, the vaiues for "TAVG. BURST POWER"™ and the
reference line are similar in most cases.

® Text part. The frequency channel on which the measurement was made as well as the value for
"AVG. BURST POWER" are indicated.

s Overall judgement. Unless all tolerances are observed, the message "POWER RAMP IS NOT
MATCHING" is displayed. The tolerance is exceeded if the tolerance mask is exceeded or fallen
below by the measurement curve of if the time position of the entire measurement curve is not
observed. The transfermed data information is demodulated and the training sequence (midamble)
searched for. The measurement curve is then compared with the tolerance mask referred to the
middle of the training sequence (bit 13/14) and checked for tolerance violations. 4 measured
values are recorded and evaluated for each dala bit. This comesponds to a sampling rate of
approx. 1 MHz. Below the measurement curve, the segments where the tolerance has been
exceeded are marked (see also configuration tolerance mask).

® Header line. The power ramp is measured with a high dynamic range (>72 dB). The message
"HIGH DYNAMIC" is displayed.
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POWER
RAMP

PHASE
FREQ.

SPECTRUM
MOD.

SPECTRUM
SWITCH.

GRID
ON/OFF

MARKER

EXPECTED
POWER

RF CHAN.

TIMESLOT

FULL
SCALE

RISING
EDGE

USEFUL
PART

FALLING
EDGE
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Restart of the measurement in single-shot operation or after a stop because of
exceeded tolerance. Measurement stop and start in continuous mode.

Change to the phase/frequency error measurement menu.

This softkey permits to change to the menu for the spectrum due to modulation
measurement.

This softkey permits to change to the menu for the spectrum due to swilching
measurement.

This softkey permits to fade in a grid in order to facilitate reading of the
measurement curve.

Switches on the marker function. After activating this function, the marker can
be shifted on the measurement curve using the rotary knob.

After pressing this key enter the expected power of your test item on the
numerical keypad. To be on the safe side, enter a level that is about 2 to 3 dB
higher, e.g. transmitter level -20 dBm —> setting -18 dBm or transmitter level
40 dBm ~> setting 42 dBm.

After pressing this key enter the channel number of the TCH carrier on the

numerical keypad. Note that the channel spacing to the BCCH carrier must be
at least 30 channels.

After pressing this key enter the timeslot used for the TCH measurements on
the numerical keypad.

Should you reach this menu from the module test, this key is not available.

Display of the complete power ramp.
The rising edge of the power ramp is displayed (zoom function).
The active part of the timeslot is indicated with higher resolution (zoom

function).

The falling edge of the power burst is indicated (zoom function).
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2.4.4.2 PHASE FREQUENCY Menu

For entering tolerances, a configuration menu is provided (see secfion 2.4.7.4).

In this measurement menu, the phase emor of the modulation is displayed as a function of the time and
the peak phase error, the RMS phase emor and the frequency offset are indicated in measured values.

N
( PHASE FREQUENCY |
EXPECTED
PHASE ERROR (PKE 43dBm | powER
~ A 65 |RFCHAN.
2 | TIMESLOT
RF CHANNEL: 65 POWER: 43.5 dBm
Current Averoge Maxdmum
Fraquancy Emror: 31 Hx 25t -39 b
Phasa Ervor (Peckl: -128°* -TL6* -154°
Phass Error (RMS): LA A 3.2° 45"
[ ] "mmiTy ta
(Ll E—

Fig. 2.4-7 PHASE FREQUENCY menu

The display is divided into several fields:

The upper field indicates the phase error during the burst. In continuous mode, the ﬁraphics is
permanently updated. Thus a quasi real-time measurement is available for adjustment purposes.

The centre field contains the measurement parameters frequency channel and power. The ‘associated
measurement resulls are the frequency error and the phase error, indicated as peak value and as
average value. The GSM specifications specify +/-20° peak phase error and +/-5° average phase
error. The maximum frequency ermor may be 0.05 ppm referred to the transmitter frequency. A
maximum value of 45 Hz is set on the CMD. These values are the default values for the tolerances,
however they can be varied at will by the user in the configuration menus.

As soon as a measured value exceeds the tolerance, it is indicated on black background.

For this purpose, the phase trajectory is recorded during the entire burst and stored. From the
measured values, the transferred data information is demodulated and the ftraining sequence

(midamble)} searched for.

The complete data contents of the burst is arithmetically modulated using an ideal modulator and the
resulting ideal phase trajectory compared with the measured curve. By calculating a regression line,
the frequency error is thus obtained. The deviations of the phase trajectory result in the phase error,
which is both peak weighted and rms weighted.

The measurement curve (phase ervor curve) is then compared with the tolerance mask referred to the
middle of the training sequence (bit 13/14) and checked for exceeded tolerance. Four measured
values are recorded and evaluated per data bit, which comresponds to a sampling rate of approx. 1

MHz.
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POWER
RAMP

PHASE
FREQ.

SPECTRUM
MOD.

SPECTRUM
SWITCH.

EXPECTED
POWER

RF CHAN

TIMESLOT

Change to the POWER RAMP menu.

Restart of the phase/frequency error measurement in single-shol operation or
after a stop because of exceeded tolerance. Measurement stop and start in
continuous mode,

This softkey permits to change to the menu for spectrum due to modulation
measurement.

This softkey pemnits to change to the menu for sbectnim due to swilching
measurement.

After pressing this key, enter the expected power of your test item on the
numerical keypad. To be sure, enter a level that is about 2 to 3 dB higher,
e.g. transmitler level -20 dBm —> setting -18 dBm or transmitter level 40 dBm
--> setling 42 dBm.

After pressing this key, enter the channe! number of thé TCH carrier on the
numerical keypad. Note that the channel spacing to the BCCH carrier must be
at least 30 channels.

After pressing this key, enter the timeslot used for the TCH measurements on
the numerical keypad.

Should you not reach this menu from the module test, this key is not
availabie.

If the softkey BARGRAPH PHASE RMS or BARGRAPH FREQ. ERR. is selected in the respective
configuration menu, the graphical dispiay is replaced by a bar display.

www.valuettéitfiéicom
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2,443 SPECTRUM MOD./SPECTRUM SWITCH. Menu

For entering tolerances a configuration menu is provided.

The menus of the measurements "Spectrum Due To Modulation” and "Spectrum Due To Switching”
can be entered both in unsynchronized mode (Module Test, Burst Analysis) and in synchronized mode
{via menu Control Channel Test or wired sync.).

)
SPECTRUM SWITCH.
POWER EXPECTED
RAMP [M:v T Qdim | powen
zs‘g‘ PO METEIE M W AT N & | RFCHAN.
- T R .
SPECTRUM i s [TwmEstoT
ol
a0 )
i A...; ‘ _..' . ;i—l “.5 w—..«ifml i by " . - : ‘.--...
w20 My o +2.0 MHr
| MaRKER | REF.LEVEL: 435 dim ]mxsn:-umﬁ.r.aa.lacj )
Fig. 2.4-8 SPECTRUM SWITCH. menu
SPECTRUM MOD.
POWER |@mj0, v I EXPECTED
RAMP [} —— O s SRR SN BN S L POWER
PHASE A0 e
FREQ. o RF CHAN.
SPECTRUM I
= sior
SPECTRU.
TO}-
- ]
0
+2.0 MHx o +2.0 Mz
| MARKER REF.LEVEL:  43.5dBm | MARKER:-l4 MHy/-T21dB |

Fig. 2.4-9 SPECTRUM MOD. menu

These menus permit to measure the spectrum produced either by the modulation with the data stream
or by the rising or falling edges (switching) of the RF burst.

In line with the GSM specifications, a certain number of bursls is considered in the calculation of the
measured value for each offset frequency. The number of bursis per offset frequency can be set in the
configuration menus. In the case of a large number, the measurement may take longer. The marks in
the upper part of the picture exactly indicate the offset frequency being calculated. The measured
values outside the marked area are the resufts of an earlier measurements, thase within the marked
area are the results of the cumrently running measurement,

— A marker can be set to an individuai measured value using the rotary knob. The respective
5 measurement result is indicated as numerical value.
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Change to the POWER RAMP menu,

Change to the PHASE FREQUENCY menu.

This softkey permits to change to the menu for the spectrum due to
modulation measurement. :

This softkey permits to change to the menu for the spectrum due to switching
measurement.

Afler pressing this softkey, enter the expected transmitting power of your test
item. To be on the safe side, enter a level that is 2 to 3 dB higher, eg
transmitting level -20 dBm > setting -18 dBm or transmitting- level 40 dBm
> setting 42 dBm.

After pressing this softkey enter the channel number of the TCH. Please note
that the channel spacing to the BCCH must be at least 30 channels.

After pressing this softkey enter the timeslot on which the TCH measurements
are to be performed.

Should you reach this menu from the module test, this softkey is not
available.
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2.44.4 BIT ERROR RATE Menu

Test parameters can be set in the configuration menus (see section 2.4.7.7}.

This measurement menu can be selected by pressing the sofikey BER TEST in the TCH TEST menu.
In this menu, various receiver tests based on bit error rate tests are selected. The bits to be evaluated

are received via the air interface. The BER measurement can also be performed in remote-control
mode via the serial interface RS232 or via IEC bus.

CONT. 1
G 1s.| BIT ERROR RATE
TEST2
TEST3 i o I
To change parometers
prass the hord key "CONAIG®
TEST4 folowsd by the required
"TEST" soithey.
TESTS [ PLEASE SELECT MELSUREMENT]
TESTE
TEST7 L )
\, _/

Fig. 2.4-10 BIT ERROR RATE menu

BER with RF loopback

This is a very elaborate way of determining the sensitivity of a BTS receiver. To this end, the CMD
transmits 2 pseudo random bit stream with the set level. The BTS receiver demodulates the bits and
evaluates them in the channel decoder. Normally, these bits would then be applied to the speech
decoder. Instead, however, the bits can be relumed to the BTS transmitter for measurement purposes
by means of a switch and thus be received again by the CMD. According to GSM specifications, the
transmitter path is assumed to be emor-free. With high transmitter levels, the CMD will receive the
same data stream that has been sent before. With low transmitter levels, bit errors will occur more
often and be evaluated and displayed by the CMD. This RF loopback mode is switched on manually in
the BTS.

BER with Asis interface ' '

The CMD sends a defined pseudo random bit stream with the set level. The BTS receiver
demotuldates the bits and evatuates them in the channel decoder. These bits are then applied to the
BTS speech decoder via the Asis interface. At this point, however, they can be tapped off for test
purposes using the Asis card installed in the CMD as an option. For this purpose, the CMD monitors on
the set Asx timesiot, detecting the data received by the BTS. In the case of high levels, the CMD will
receive the same data stream that has been sent before. In the case of low levels, bit errors will occur
more often than can be evaluated and displayed by the CMD.
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This menu provides seven preset measurements TEST1 to TEST?, which can be simply started by
means of a keystroke. This allows for measurement series that can easily be reproduced.

The seven different tests offered here differ in their stimuli (RF signals sent by the CMD) and different
evaluation criteria. These mainly comprise the number of frames over which the occurred bit errors or
the number of erased frames are evaluated. The stimuli and evaluation criteria used in these tests can
be set in the CONFIG menu. These tests all have a finite measuring time, do not permit parameter
variations during the test and supply a pass/fail result at the end.

The test under softkey CONT. BER MEAS. is excellently suited for permanent measurements, e.g. for
adjustments. In this case, parameter varations are possible and the measurement results are
displayed continuously {see CONTINUOUS BIT ERROR RATE).

CONT. Selection of the continuous bit error rate test.
BER MEAS.

TEST 1 Selection and start of a user-specific measurement menu.

to

TEST?

Only in remote mode:

BER with IEC bus / RS5232 .

In this case, the CMD transmits a pseudo random bit stream determined with speech mode with the set
tevel. The BTS receiver demodulates the bits and evaluates them in the channel decoder. These bits
are then recorded by an external device and combined in speech frames. Using a remote-control
command (IEC-bus command / RS232 command), this block is reported 1o the CMD, which thus
recognizes the data received by the BTS. Any number of these blocks can be accumulated in the
CMD. With high levels, the CMD will receive the same data stream that has been sent before. With
low levels, bit errars will occur more often; they will be evaluated by the CMD and sent 1o the remote-

control computer.
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2.4.4.5 BIT ERROR RATE Menu (TEST 1...TEST 7)

One of these menus can be entered by selecting one of the 7 user-specific measurement menus. The
illustration shows the screen during the measurement set under TEST1.

o weas,| BIT ERROR RATE  TEST!

CLASS |SAMPLES |[EVENTS| RBER

X 16548 24 [ DI42X
TEST2 b 20512 0| 0.000%
CLASS |SAMPLES |EVENTS| FiR
TEST ERASED 26 o | 0.000% TESTSETUP  MAX, MAX,
FRAMES - SAMPLES  EVENTS
TEST4 CLASS 8 39000 )
CLASS bb: 65000 m
TESTS TEST IS RUNNING ERAS. FRAMES: 00 !
RF LEVEL:
TESTS Used Timaslet: 580 dBwt
0 Tlﬁ 10 | Lk A Th.lﬂ: _m.n a
[ |
TESTY

Fig. 2.4-11 Menu BIT ERROR RATE TEST 1

Display
The measurement results are recorded at the top left of the display.

A distinction is made between bit-ermor-rate measurement (BER) and residual bit error rate
measurement (RBER).

A box is displayed here in the bil error rate measurement. It contains a line each for the unprolected
bits (class |I) and for the protected bits (class Ib). The bits sent by the CMD are referred to as samples
and are counted. A bit which has been received wrongly is designated as an event, the events are also
counted. The ratio of bits received wrongly related to al! received bits is calied bit error rate (BER) and
indicated in % in the tast column, separated according to class Il und Ib.

If the test is a residual bit error rate test (RBER), the bits sent are additionally combined in frames. In
this case, two boxes containing measured values are visible. The frames sent are again designated as
samples and counted as well. The frames that cannot be corrected are referred to as events and also
counted. The ratic between erased frames and all frames sem is the frame erasure rate (FER)
indicated in % in the last column. In the case of an RBER test, the numbers of the first box must be
interpreted in a somewhal different way. The bits belonging to erased frames are neither counted with
the samples nor with the events so that the ratio between events and samples with respect to the bits is
not concemned by the faully frames; hence the name residual bil error rate.

The elapsed and remaining test time is indicated at the botiom left. At the end of the test, the result is
cornmented with a pass/fail result. This pass/fail criterion is defined in the CONFIG menu.
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2446 CONTINUOUS BIT ERROR RATE Menu

Contrary to the 7 bit ervor rate tests mentioned before, which were limited in duration and supplied a
definite result at the end, the continuous bit error rate test is a bit error rate test of arbitrary length. It
can be used to observe the dependency of the bit error rate on the stimuli, that is to say on the signals
the CMD sends to the mobile station, in an experiment.

(siNGLE A
per meas. | CONTINUOUS BIT ERROR RATE
TRAFFIC CHAN. LEVEL: USED -
RESTART CLASS RBER -H03.0 d4Ben
1] 0.705% TIMESLOT
L 0.000% aiatien tu USED T3} -20.0 48 m
CLASS FER

ERASED FRAMES | 0.000%

MEAS.
MODE 3 3 RHER |

INDICATOR
AVERAGE 100 Fromes ]

-

Fig. 2.4-12 CONTINUOUS BIT ERROR RATE Menu

SINGLE This softkey permits to return to the seleclion of a time-limited bit eror rate
BER MEAS, measurement.
This sofikey can be used to restart a bit error rate test. Due to an averaging
RESTART period selected using the AVERAGE softkey the measurement results in the
result field contain many previous components. On pressing RESTART, the
test immediately forgets the previous values and staris anew.
MEAS. This softkey permits to switch between the two measurement modes BER and
MODE RBER.
This softkey is used to enter the averaging period in frames.
AVERAGE
USED Communication with the BTS receiver is effected on one of 8 timeslots (CALL
TIMESLOT ESTABLISHED menu; TIMESLOT softkey}). Using this softkey, the RF level
of the CMD in the used timesiot is set to its absolute value.
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UNUSED This softkey is used 1o set a uniform level for the remaining timeslots. It is
TIMESLOT relative and refers to the level of the used timeslot.
CMD transmitting level

— Timesiot
Usad Timesiol

Display

The field at the top left contains the measurement results, which are updated continuously. The
uppermost box is (o be interpreted similarly as in the BER test described before. The only difference is
that no samples and events are counted because these measured values are of no interest due to the
infinite duration of this test.

The center box only appears if the operating mode residual bit error rate test is running.

The field at the bottom lefl indicates the operating mode of the test, the number of frames from which
the measurement results indicated above are obtained (AVERAGE) and an indicator. The latter has
the following meaning: After a start or RESTART, the indicator field is empty and begins o fill. As long
as it has not been completely filled, the measured values indicated above do not relate to the fuli
nurnber of frames, the degree to which they are filled approximately indicates how high the number
has already become. When the indicator is completely filled, the measurements relate to the full
number of frames. : '
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245 Conventional Measurements

2451 ADDITIONAL MEASUREMENTS Menu

The DC wvoltage result and several DC cument results are displayed in this menu. Besidgs, AF
measurements are possible (only with Option CMD-B41). The menu can be entered from different
menus (see section 2.2, Menu Structure).

ADDITIONAL MEASUREMENTS
r over )

PLAL " TR AF < 104HT | mgﬁm
[roomy ] ™
i

|

|

E

oo
ﬁ;

L] el DIST. FREQ.: 1000 Hx
o ——
. AF GEM.
AF GEMERATOR: 1000.0 Hx | FREQ.
AF GEN,
50.00 mV | LEVEL

Fig. 2.4-13 ADDITIONAL MEASUREMENTS Menu

The measurement results indicated on the lefthand side of the menu provide information on the current
and voltage supply of the test ilem. As the RF power of the test item usually pulses, the operating
current also pulses in general. Therefore, the CMD features specially designed ammeters and
voltmeters. The CMD distinguishes beteen max, min and average value. The funclion AYG. DC
CURRENT enables a real measurement of ihe current consumption. With conventional ammeteres,
this type of measurements can only be performed with difficulties or not at all.

ne DC voltage result (permits the measurement of the true (thermal) power
VOLTAGE consumption together with AVG. DC CURRENT ).
AVG. DC Average DC current drain (permits the measurement of the true (thermal)
CURRENT power consumption together with DC VOLTAGE).
MAXIMUM Maximum DC current drain {current consumption during the active burst).
CURRENT
MINIMUM Minimum DC current drain (current consumption while the mobile stalion is
CURRENT passive).
Power measurement at the RF INJOUT sockel.
POWER
A
| MAXIMUM CLURRENT
l J AVG DT CURRENT
] ] . MINIMUM CURRENT

»
>
t

Graphical representation of the DC current measurement results
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General notes on the current measurements

The physical minimal value (MIN.DC) or maximal value (MAX.DC) of the measured current is
evaluated. As a result of this, the display is inverted when the polarity is reversed.

Example: AVG.DC 05A -0.5A
MAX.DC 1.5A 0.3A
MIN.DC 03A -1.5A

The average display uses a time constant adapted to the GSM frame clock. Therefore, single
unsynchronized current bursts may cause the average measurement to be delayed with respect to the
two other measuremenis. However, this does not result in a faulty statement on the actual current
consumption of the test item.

Example: AVG.DC 05 A
MAX.DC 0.35A
MIN.DC 0.31A

These displays can be seen shortly after a single current consumption peak.

The righthand side of the menu permits to select AF measuremenls However, these are only possnble
with the Option CMD-B41 installed.

COUNTER Frequency measurement of input signals at the "AF VOLTM" socket. -
COUNTER Switchover of frequency counter mode. Counting of AF signals up t.o 1D kHz or
MODE {F signals up to 60 MHz at the "AF VOLTM" socket.
AF METER Level measurements of input signals at the "AF VOLTM" socket.
DIST. Distortion measurement of input signals at the "AF VOLTM" socket.
:;:é"' Setting the frequency of the AF output signal at the "AF GEN" socket.
f;\f;_"- Setting the level of the AF output signal at the "AF GEN" socket.

Note on the AF measurements (righthand menu side)

Several configuration menus are provided for setting the parameters of the AF measurements.
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2.4.6 Module Test

By selecting "MODULE TEST" in the selection menu, the "BURST ANALYSIS™ menu can be entered.

2.4.6.1 BURST ANALYSIS Menu

This menu permits to
stations in service mod

Input fields:

perform GSM-specific measurements on modules or measurements on base
e.

The operator can enter the input socket, the externat attenuation, the expected power, the type of
midamble as well as the transmitter channel of the test item.

Result fields:

As soon as the parameters of the test lem are entered, the CMD iriggers on an incoming power burst
and subsequently indicates the average burst power, the peak power, the phase/frequency eror values
as well as an incorrect/correct power ramp versus time.

BURST ANALYSIS
POWER 3.0l EXPECTED
el o
PHASE vg. :
FREQ, | Power Ramg: T o 45 |RF CHaN
SPECTRUM) Freq. Emor: o [TRAINING
MOD. | phase Emor [PK): SEQUENCE
SPECTHUM| prioss Ermor (RMS): [ £ RS |
SWITCH,
RF GEN
CONNECT/ 5
USED RF INPUT: RF INSOUT
EXT. ATT. Ext. Aftenuation: 20.048

Fig. 2.4-14 BURST ANALYSIS Menu

POWER
RAMP

PHASE
FREQ.

SPECTRUM
MoD.

SPECTRUM
SWITCH.

www.valuetfdffés.com

Change to the "POWER RAMP" menu, where the power ramp versus lime is
indicated (see section 2.4.4.1).

Change to the "PHASE FREQUENCY™ menu, where the phase trajeclory
versus lime is graphically displayed (see section 2.4.4.2).

This softkey permits 1o change to the menu for the spectrum due to modulation
measurement.

This sofikey permits to change to the menu for the spectrum due to switching
measurement.
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RF GEN.

CONNECT/
EXT. ATT.

EXPECTED
POWER

RF CHAN.

TRAINING
SEQUENCE

DECODE

_ PEAK
E _ POWER

www.valuetianigs.com

Change to the "RF GENERATOR" menu, where the CMD provides an RF
signal (modulated/unmodulated or pulsed/unpulsed) (see section 2.4.6.2).

This softkey is used to call a configuration menu which permits selection of the
RF inputs and outputs on the CMD. If extemal attenuator pads are used or a
path attenuation is included in the test setup, the values for the atienuation can
be entered here (see seclion 2.4.7.8).

After pressing this key, enter the expected power of your test lem on the
numerical keypad. To be on the safe side, enter a level that is about 2 to 3 dB
higher, e.g. transmitter level -20 dBm ~> setting -18 dBm or transmitier level
40 dBm —> setting 42 dBm. :

input of the transmitter channel of the test item. The module test assumes that
only one RF carrier is applied to the measuring instrument.

Selection of the various types of midamble. This is required to enable the CMD
to determine the middie of a burst and the comrect time reference.

Type of decodtrig for the phase/frequency error measurement:
STANDARD: according to GSM specifications

WITH GUARD AND TAILBITS: The guard and tail bits are not assumed to be-
fixed as specified by GSM, but they are received, decoded and considered
accordingly. : , o

{oniy with input RF INFOUT selected)
Use of the broadband RF power meter or the narrowband IF power meter.
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2.4.6.2 RF SIGNAL GENERATOR Menu

The CMD provides an
socket can be set in thi

RF signal. The parameters of this RF signal as well as the desired RF output
s menu {lefthand side of menu).

. | RF SIGNAL GENERATOR
;rmai,m 8902 MHx SETTING |
:,';f,g'n - 13678 kHs ETTING 2
MT MoD. | pszupo ranpom A SETTING 3
e |on B3 SETTING 4
RFLEVEL |- 600 dBen SETTING §
&ONT!:%T! ‘\usso RF OUTPUT: RE wou-;l SETTING &
Ext. Attenuction: 200 48 SETTIG 7

ADDIT.
MEAS.

FREQ.!
RF CHAN.

FREQ.
OFFSET

BIT MOD,

RAMP

RF LEVEL

CONNECT/
EXT. ATT,

SETTING 1(7)

Fig. 2.4-15 RF SIGNAL GENERATOR menu

Selection of the ADDITIONAL MEASUREMENTS menu. It permits to perform
DC voltage measurements, several DC cumrent measurements and AF
measurements {only with Option CMD-B41) (see seclion 2.4.5.1).

Input of RF frequency or RF channel. The resolution is 200 kHz (GEM/PCN
channe! spacing). The conversion of frequencies into channels is effected by
means of the unit keys (channel comresponds to "dB7). Possible frequencies are
800 to 1000 MHz (GSM mode) or 1697.6 to 1897.6 MHz {only PCN/DCS-1800-
model). When converting frequencies that lie outside the defined GSM or
PCN/DCS-1800 bands, fictitious channel numbers are indicated. Due to the
large frequency range, measurements can also be performed in the extended
GSM band (E-GSM).

For achieving a more accurate fine frequency resolution, the frequency offset
can be set here (resolution 33 Hz, max. £ 100 kHz).

Selection of bit modulation.
OFF: No modulation.
PSEUDQ RANDOM: Modulation with a pseudo random bit sequence.

Selection between burst or no burst of RF signal.

Input of RF level.

Change to the configuration menu for selecting the connectors and entering
the external atienuations (see section 2.4.7.6).

These softkeys on the righthand side of the menu permit to activate complete
preset RF signal generator parameter setups by pressing only one key. These
sels of parameters are presel in the configuration menus of the RF generator
menu.
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24.7

Configuration Menus

There are two ways to enter the configuration menus:

L From the selection menu via the "CONFIG menu tree”.

®  From the different menus by pressing the CONFIG hardkey. Then the configuration menus
relevant to this menu can be selected via softkeys.

2.4.7.1

Configuration Selection Menu

MEAS,

ADOIT. | SONFIGURATION MENU

TOL MASK

BER TEST

COMNNECT/
EXT. ATT.

SYNC.

NF GEN.

10 | sooRess

OPTIONS

Fig. 2.4-16 CONFIGURATION Menu

ADDIT.
MEAS.

TOL. MASK

BER TEST

CONNECT/
EXT. ATT.

SYNC.

RF GEN.

IEEE
ADDRESS

OPTIONS

Change to the configuration menu for the conventional AF measurements
(Option CMD-B41). ‘

Change to the configuration menus for entering the tolerance values for power
ramp and phase/frequency error measurement and for spectrum analysis.

Change to the configuration menus for the different BER tests (TEST 110 .
Change to the configuration menu for seiection of the connectors and input of
the external attenuations (see section 2.4.7.8).

Change to the configuration menu for selecting the synchronization of the CMD
with the test item (only with Option CMD-B3 installed), (see section 2.4.7.9).

Change to the configuration menus for entering the various parameter sets
{setting 1 to 7) of the RF generator.

Input of the IEC-bus remote address (with installed Option CMD-B6 and CMD-
B61).

Display of the installed options and the sofiware version number.
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24.7.2

Configuration Menus for ADDITIONAL MEASUREMENTS

For configuration of the AF measurements (Option CMD-B41) three menus are provided:

24.7.21

Configuration Menu AF METER

CONFIGURATION AF METER

* RMS

will also chonge the J J0oHs [LOWEST
Distortion Mater sefting FREQ.

Fig. 2.4-17

RMS

SQRT (2)
* RMS

LOWEST
FREQ.

www.valuetréniesicom

CONFIGURATION AF METER menu

The AF voltmeter measures RMS values.

The AF voitmeter measures RMS values. However, the display is weighted with
factor 1.41 (corresponds to peak value in the case of sinusoidal signal).

input of the lowest AF frequency that is weighted without measuring error. High
values reduce the measuring time.

Note:

This setting also changes the limit frequency with the distortion measurement.
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2.4.7.2.2 Configuration Menu DISTORTION METER

CONFIGURATICN DISTORTION METER

Freg. | 10000

will alsa change the Y00 My LOWEST

AF Mater setting FREQ. |

Fig. 2.4-18 CONFIGURATION DISTORTION METER menu

DIST.
FREQ.

LOWEST
FREQ.

Input of operaﬁng frequency of distortion meter (centre frequency of notch
filter). :

input of lowest AF frequency that is weighted without measuring error. High
values reduce the measuring time. o

Note:

This setting also changes the limit frequency in the case of the AF voltmeter
measurement. '

2.4.7.2.3 Configuration Menu AF GENERATOR E

CONFIGURATION AF GENERATOR

FREQ.
IHC.

LEVEL
10.00
000 mY INC.

Fig. 2.4-19 CONFIGURATION AF GENERATOR menu

FREQ.
INC.

LEVEL
INC.

www.valuetiSHiés‘com

Input of increment for variation of the AF generator frequency using the rotary
knob.

input of increment for varation of the AF generator level using the rotary knob.

2.87 E-2



Configuration menus CMD

2.4.7.3 Configuration Menu TOLERANCE POWER RAMP

verAllT | 7o) FRANCE POWER 1
=30 d8 B
4008 c
4048 [ +)
0548 E

A (ABS)) ~36 din 0548 F

A [REL) <70 dii 5.0 48 G

oo, | MoE SINGLE SHOT 048 Ho

Fig. 2.4-20 TOLERANCE POWER RAMP menu

DEFAULT
VALUES

A(ABS.)

to

STOP
COND.

www.valuettiiesicom

The default values complying with the GSM specifications are used as

tolerance values.

The tolerance values of the power time template can be specified for the
different ranges A to H.

Depending on the transmitter power of the BTS either the relalive or the
absolute value is used as max. tolerance limit for segment A. The greater
level value is to be used.

Example 1: :
Ref. Level = 40 dBm, value for A = - 30 dBm
{da 40 dBm - 70 dB = -30 dBm)}

Exampie 2:

Ref. Level = 20 dBm value for A = -36 dBm

(as 20 dBm - 70 dB = -50 dBm and the greater value is to be entered —>
A(ABS) here - 36 dBm)

The values for segments B to H are always entered relatively {o the Ref.
Level.

This softkey permits to change between the uperaling modes continuous
measurement, stop after exceeded tolerance and single measurement.
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2.4.7.47 Configuration Menu TOLERANCE PHASE FREQUENCY

perie’ | TOLERANCE PHASE FREQUENCY
ANALOG DISPLAY: | MAXIMUM: 20.0° PHASE
PHASE PK o | MHASE
RARGRAPH . [Poase
PHASE RMS 50° | gnn mms
IBARGRAPH FREQ.
FREQ. ERR. 45Hc | pppop
AVERAGE: [ rrase
200° | g, P
. | maasE
5.0° | ERA. RMS
FREQ.
. St | mpor
STOP 10 | NO.OF
(cowp, | MOME SINGLE SHOT BURSTS |

Fig. 2.4-21 TOLERANCE PHASE FREQUENCY menu

DEFAULT
VALUES

SCOPE
FHASE PK

BARGRAPH
PHASE RMS

BARGRAPH
FREQ. ERR.

8TOP
COND.

PHASE
ERR. PK

1o

FREQ.
ERROR

NC, OF
BURST:

www.valuetreresicom

The default values complying with GSM regulations are used as the tolerance
values.

The phase emor of the transmitter is graphically displayed during the
measurement {oscilloscope mode).

The phase error of the transmitter (RMS-weighted) is indicated in a bar d:splay
during the measurement.

The frequency error of the transmitter is indicated in a bar display during the
measurement.

This softkey permits to change between the operating mode continuous
measurement, stop after exceeded tolerance and single measurement.

The user-specific maximum tolerance values of the phase error (peak value
and RMS value) and the frequency error can be entered in the upper field.

The user-specific tolerance values of the phase error (peak value and RMS
value) and the frequency error for the average weighting can be entered in the
lower field.

Number of bursts for averaging and average weighting.
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2.4.7.5 Configuration Menu TOLERANCE SPECTRUM MOD.

[ DEFALL
viors' | TOLERANCE SPECTRUM MOD.

ARSQLUTE | «57 dBm

00 kHx | 03548

200 | -JOSb

250 kHx | -3 dB

400 kHx | -S0dR

600 ki4x =50 dB

COND,

REF. —

STOP | wone ENIRURISE  SINGLE SHOT 300 | ners

]
1
i
!
100 200250 400  600.. 1600 KHs OFFSET 4 o | 1600 ks

Fig. 2.4-22 TOLERANCE SPECTRUM MOD. menu

DEFAULT
VALUES

ABSOLUTE

400 kHz2...
1600 kHz

STOP
COND.

NO.QF
BURSTS

By pressing this sofikey the default values for the tolerances are set.

Setting of the lowest absolute talerance level for the offset frequencies 100 to
600 kHz. The weaker requirement from absolute and relative limit value is the
tolerance limit, ie if the relative values are smaller than the value set here, they
are not considered.

Setting of the relative tolerance levels per measured offset frequency referred
to the camier. The weaker requirement from absolute and relative limit value is
the tolerance limit, ie the values set here are only considered if the measured
values are greater than the absolute limit value,

Selection of the operating modes:

Repeating non-interrupted operation.

Stop as soon as a tolerance is exceeded.

Single recording, restart of the measurement by pressing the softkeys
SPECTRUM MOD.

Number of bursts recorded per offset frequency and to be considered in the
calculation,
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24.16 Configuration Menu TOLERANCE SPECTRUM SWITCH.

DEFAULY | TOLERANCE SPECTRUM SWITCH.
400 kHx s
{ABS.) -36dBm el 408 sou
I va [EF
sty e e [
sy ! 1800 ks
wsy | N A | mEL)
1 £ | -
L | ,
0 400 &00 1200 1800 it
. OFFSET
| oun. | MONE SINGLE SHOT o [Roof J

Fip. 2.4-23 TOLERANCE SPECTRUM SWITCH. menu

DEFAULT
VALUES

400..1800 kHz
{ABS.)

400,,1800 kHz
(REL.)

STOP
COND.

HO.OF
BURSTS
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By pressing this softkey the default values for the tolerances are set.

Selting of the lowest absolute tolerance level. The weaker requirement from'
absolute and relative limit value is the tolerance [imit, ie if the refatlve values
are smaller than the value set here, they are not considered. : :

Semng of the relative tolerance leveis per measured offset frequency referred
to the carrier. The weaker requirement from absolute and relative limit'value is:
the tolerance limit, ie the values set here are only considered if the measured:'-
values are greater than the absolute limit value,

Selection of operating modes:

Repeating uninterrupted operation.

Stop as soon as the tolerance is exceeded.

Single recording, restarl of the measurement by pressmg the softkeys
SPECTRUM SWITCH.

Number of bursts recorded per offset frequency and {o be considered in the
calculation.
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2.4.7.7 Configuration Menu BER TEST DEFINITION

The seven tests are identical with respect io their structure. They may differ in the stimuli and
evaluation criteria by different user configurations.

BER TEST DEFINITION TEST1
—_—— . UstD
MAX. EVENTS: MAX. SAMPLES: || TRAFFIC CHANLLEVEL:  op gy e oy
UNUSED
(pulative 9o LISED TS) -
cLassl | 9s1am 39000 BT - 048 Do
CLASSh | 2riam 66000 BT
ERASED
FRamEs | | FRAME sooFaME |
RAMES \
e | 500 TESTTIME: 103
MEAS.
MODE |1, 38 REER
sTor NONE st LMT  PTWITYIR
| COND. =21 - JEXCEEDED

Fig. 2.4-24 BER TEST DEFINITION menu

Fig. 2.4-24 shows a bit error rate test of individual configuration. The stimull generated by the CMD for
this test are to be seen on the right side of the screen, the evaluation criteria on the lefl side.

The two modes of measurement Bit Error Rate (BER) and Residual Bit Error Rate (RBER) are to be
explained first. In the case of the BER fest, errors with the unprotectd bits (class I} and with the
protecled bits {class Ib) are counted. The bits sent by the CMD are designated as samies and also
counted, a wrongly received bit is referred to as event and also counted. The ratio of bits received
wrongly with respect to all bits sent is designated as Bit Error Rale (BER).

In the case of the residual bit error rate test (RBER), the bits sent are additionally combined in frames.
The frames sent are again designated as samples and counted, the erased frames are designaied as
events and counted as well. The ratio between erased frames and all frames sent is the frame erasure
rate (FER). In the case of an RBER test, the Class 1 and Class |l events have to be interpreted in a
somewhat different way as well. The bits belonging to erased frames are neither counted with the
samples nor with the events, so that the ratio between events and samples with respect to the bits is
not concemed by the faulty frames.

These softkeys are used 1o enter the maximum number of permissible bit
CLASS i errors according to classes. The bits sent in this test are indicated on the right
for comparison. They represent the reference value for the bit error rate with
the BER test. If there are erased frames in an RBER test, they are no reference
CLASS ib for the residual bit error rate, as bits from erased frames are not counted, but
listed here.
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ERASED
FRAMES

FRAMES
TO SEND

MEAS.
MODE

STOP
COND.

This softkey is only significant if the residual bit emror rate is measured. An
entry here describes the maximum number of erased frames in this test. The
total number of frames is shown next to the entry for comparison. It is the
reference value for the frame erasure rate (FER).

This softkey determines over how many frames the test extends. This requires
a certain test time that the CMD calculates and indicates as well. As every
frame contains exactly 132 Class Ib bits and 78 Class Il bits, the total number
of bits concerned is also displayed, separated according to classes.

This sofikey permits to switch between the two measurement modes BER and
RBER.

This softkey determines when the test is to be aboried before reaching the
required number of frames. There are three possibilities:

NONE

The test runs over the specified number of frames, irrespective of how many
errors occur. However, it can be manually aborted using the STOP/BREAK
key.

1st LIMIT EXCEEDED

The test is aborted when the first of the error limits indicated is reached. These
are, altematively, two different upper limits in the BER test (test runs until Max
Events Class ib or Max Events Class 1l has been reached) and three in the
RBER test (Max Events with respect to frames in addition).

ALL LIMITS EXCEEDED
The test is only aborted before the end of all error limits have been exceeded
at an early point of time.

The stimuli generated by the CMD are programmed for the test using the following softkeys.

USED
JIMESLOT

UNUSED
TIMESLOT

www.valuetrgnigs,com

Communication with the test item is performed on one of eight timeslots (CALL
ESTABLISHED menu, TIMESLOT softkey). This softkey is used to set the RF
level of the CMD in the used timeslot to its absolute value.

This softkey permits to set a uniform level for the remaining timeslots. It is
relative and refers to the level of the used timeslol. There are cerain
dependencies for the setting of the levels of the used timeslot and the unused
timesiot.
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2.4.7.8

Configuration Menu RF CONNECTOR/EXT.

ATTENUATION

RFIN 1/
RFOUT2

RF GONNECTOR / EXT. ATTENUATION

~

REIN 2/
RFOUT 1

RF M 2/
RFOUT 2

\

RF CONNECTOR IN USE:

@ o066
L

EXT. ATTERUATION:

EXT. ATT.
RF INOUT

EXT. ATT.
RFIN 2

EXT. ATT.
RFOUT 2

Fig. 2.4-25 RF CONNECTOR/EXT. ATTENUATION menu

The CMD is equipped with 3 RF connectors:

o A bidirectional input/output (RF IN/OUT)

® A sensitive input (RF IN2)

® A unidirectional output (RF QuUT2)

These three connectors cannot oniy be used altematively, but also in combinations. There are four
combinations. For each of the connectors, an attenuation value can be entered on the CMD to be
taken into account in the case of level settings and level measurements; negative atienuation values

are gains.

RF INOUT

to

RF INYZ/
RF OUT2

EXT. ATT
RF INJOUT

to

EXT. ATT.
RF OUT2

www.valuetgenrigs.com

2.94

These four softkeys penmiit to select one of the four input/output combinations.

These softkeys permit to inform the instrument on external attenuation vaiues
in dB to be considered in level outputs and level measurements; negative
attenuation values are gains. There is only one uniform attenuation or gain for
the bidirectional input/output.
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2.4.7.9 Configuration Menu SYNCHRONIZATION

SYNCHRONIZATION
REF. FREQUENCY:

REF.FREQ. | 10 MHx EXTERN (= BEF OUT 1}

llEF. OUT 2| 13 M [SSN T T

TRIGGER INPUT: |

POLARITY | RISING

SOt |,
OFFSET

4 ut
peLay |9
TRANSMIT

TRANSMIT| 0 174 8m)

Fig. 2.4-26 SYNCHRONIZATION menu

Selection of external synchronization with different reference frequencies at the
REF. FREQ. reference frequency input or internal synchronization with 10 MHz (TCXO or
OCXO CMD-B1). This frequency is then applied to the reference frequency
output 1. Please wait approx. 1-2 minutes after switching external = intemnal.
REF. OUT2 Selection of the frequency for reference frequency output 2.
The following frequencies are possible:
N Bitclock, 2xBitclock, 4xBilclock, 16xBitclock, 1, 2, 4, 13 MHz.
POLARITY Polarity of the trigger signal at pin 27 of the multifunction port.
(Superframeciock).
SLOT
OFFSET Setting the siot offset at pin 27 of the multifunction port.
14 BIT
DELAY Setting the bit delay at pin 27 of the multifunction port.
TRANSMIT The transmit time is exactly referred to the timeslot limit (simulation of timing
TIMING advance)

Explanation on setting the slot offset and thet/4-bit delay'

In the operating mode "Synchronized Mode", the CMD can receive the time information via an external
trigger signal. Both a single trigger signal and a clock signal can be applied. The CMD evaluates an
edge only once. A frequency synchronization (e.g. 10 MHz external) is absolutely necessary. The
transmitler measurements require a frame clock or a multiple, the bit error rate measurement requires
a 26-multiframe clock or a multiple (SACCH and IDLE burst are thus exactly defined).

The edge of the trigger signal set using the "POLARITY" softkey must mark the beginning of the
timeslot 0 of the RF signal to be tested with an accuracy of 4 bits. Due to delays in the test item, a
greater delay between RF and trigger signal may also occur.

This can be compénsated for by setting a respective delay using the softkeys "SLOT OFFSET" and
*1/4 BIT DELAY™.

The following text explains how the correct values can be determined using a dual-channel
oscilloscope. The values found are usually typical for the respective type of test item and need not be
repeatedly remeasured.

www.valuetr6ifigisicom 2.95 E-2



Configuration menus _ CMD

Settings for measuring the tﬁgger‘delay '

If possible, only one timeslot should be activated on the test item so that the exact time relationships
can be clearly recognized. If this is not possible, be very careful to make sure that the correct timesiot
to be measured is actually examined.

The RF signal of the test ilem is applued to the CMD, synchromzed mode is selected (manual test) and
the channel number of the RF carrier to be measured is set. The CMD will demodulate this signal and

internally generate baseband signals.

One of these signals is appiied to the multifunclion connector at pin 17 and is connected to channel 1
of the oscilloscope.

The trigger signal that is to be applied to pin 27 later is connected to channel 2 of the oscilloscope.
The ground connection (GND) of the CMD is 1o be found at pin 50 of the multifunction connector.
PIN 17

a8 00000 RBE IR,

7
PIN 50 PIN 27

Assumptions for the following illustration:

1) The rising edge of the trigger signal is evaluated.
2) Timeslot 1 is activated on the test item.

| : | | |
[ Timeslot0 | Timesioli ¥ | TimeslolZ |

Delay t

> Delay y

1 '

Signals similar to those shown must be displayed.
--> The detay of the trigger signal with respect to the transmit signal can be read off,

Delay y corresponds to the measured delay at the oscilloscope in psec.
Delay t comresponds to the delay to be set on the CMD.
This value must be specified for the respective softkeys "SLOT OFFSET" and "1/4 BIT DELAY™.

The values can be determined as follows:
Example:

. $Lar .
No. activated timeslot=1 —> = 1.

1) Delayt (usecy = Delayy (usec) - (No. activated timeslot) * 577 psec
2) Delay t (1/4 Bits) = = Delay t (nsec) * 4 | 3.69 psec. —_— = Delayt (1/4 Bits)

(3.69 psec = Bit duration, 577 usec = Frame duration)

www.valuetromes.com 2.96 E-2



CMD

Configuration menus

2.4.7.10 Configuration Menu RF SIGNAL GENERATOR

Seven complete parameter sets for the RF signal generator can be configured.

[ RF SIGNAL GENERATOR SETTING <nummer>

FREQ/ | 70

owrsi'r - 13,678 kix

BT MOD. | PSEUDORANDOM IR

RAMP (- OFF |

RF LEVEL | -60.0 dBm

e

Fig. 2.4-27 RF SIGNAL GENERATOR SETTING menu

FREQ./
RF CHAN,

FREQ.
OFFSET

BIT MOD.

RAMP

RF LEVEL

www.valuetvorigs.com

input of RF frequency or RF channel.

Input of frequency offset (fine frequency resolution).

Selection of operating mode modulated/unmodulated.

Selection of operating mode burst/no burst.

Input of RF outpul level.
Note:

For details on input see section 2.4.6.2, RF GENERATOR.

2.97
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3 Remote Control

3.1 introd uction

The instrument is equipped with a seria! interface (RS 232-C) as standard and, optionally, with an IEC-
bus interface according to standard IEC 625.1/IEEE 488.2. The connector Is located at the rear of the
instrument and penmits to connect a controlier for remote control, The instrument supports the SCPI
version 1892.0 (Standard Commands for Programmabie Instruments). The SCPI standard is based on
standard IEEE 488.2 and aims at the standardization of device-specific commands, error handling and
the status registers (see Section 3.5.1).

This section assumes basic knowledge of IEC-bus programming and operation of the controiler. A
description of the inlerface commands is to be obtained from the relevant manuais.

The requirements of the SCPI standard placed on command syniax, error handling and configuration
of the status registers are explained in detail in the respective sections. Tables provide a fast overview
of the cormmands implemented in the instrument and the bit assignment in the status registers. The
tables are supplemented by a comprehensive description of every command and the status registers.

3.2 Brief Instructions

The short and simple operating sequence given below permits fast putling into operation of the
instrument and setting of its basic functions. Remote control via IEC bus assumes that the IEC-bus

address, which is factory-sel to 1, has not been changed.

1. Conneci instrument and controller using IEC-bus cable.
2. Write and star! the following program on the controller:

CALL IBFIND("DEV1", devicet) Open channe! 1o the instrument

CALL IBPAD(device%, 2B} Inform controlier about instrument
address '

CALL IBWRT (device¥, "*RST;*CLS") Reset instrument

CALL IBWRT{device?t, "CONF:CHAN:ARFC 50") Set channei 50

CALL IBWRT{devicet®, "“PROC:SEL MAN"} Set MS or BS test

The CMD then performs a location update if a mobile is connected and is ready to set up a call with
this mobile.

3. To return to manual control, press the [LOCAL] key at the front panel.

The CMD can also be addressed via the serial interface using the same commands. To this end, the
termina! emulation of Microsoft Windows, for example, can be used on the conlrolier.

1050.8008 3.1 E-1
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3.3 Switchover to Remote Control

©n power-on, the instrument is always in the manual operaling state {"LOCAL" state) and can be
operated via the front panel. It is switched to remote control "REMOTE" state) as soon as it receives a
command from a controller. During remote control, operation via the front panet is disabled. The
instrument remains in the remote state until it is reset {o the manual state via the front panel or via
remote control (see Section 3.3.3). Switching from manual operation to remote controf and vice versa
does not affect the instrumeni setlings.

3.3.1 Setting the Device Address

The IEC-bus address of the.instrument is factory-set to 1. It can be changed manually in the CONFIG-
MENU/IEEE-ADDRESS menu or via the remote control interfaces. Addresses 0 to 30 are permissible.

Manually:
» Cafl CONFIG-MENU/IEEE-ADDRESS menu
» Enler desired address
¥» Terminate input using the [1XENTER] key

Via IEC bus (or via the serial interface):

CALL IBFIND("DEV1", deviced) : Open channel to the instrument
CALL IBPAD(deviced, 1) inform controller about old
address
CALL IBWRT (device®, "S5YST:COMM:GPIB:ADDR 20") Set instrument {o new address
CALL IBPAD(device®, 20) Inform controller about new
address
3.3.2 Indications during Remote Control

In the REMOTE state, no menus but only the keyword REMOTE and, unless configured otherwise, the
input and output strings of the remote-controf interface are indicated on the display.
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3.3.3 Retumn to Manual Operation

Return to manual operation is possible via the front panel or the IEC bus.

Manually: ¥ Press the [LOCAL] key.

Notes: Before switchover, command processing must be completed as
otherwise switchover to remote control is effected immediately.

The [LOCAL] key can be disabled by the universal command LLO (see
annex 3) in order to prevent unintentional switchover. In this case,
switchover to manual mode is only possible via the IEC bus.

The [LOCAL] key can be enabled again by deactivating the REN line of
the IEC bus (see annex A 3).

-Switchover to LOCAL is not possibfe via the serial interface.

Via IEC bus:
CALL TBLOC [device®) Set instrument 1o manual operation

34 IEC-bus Messages
The messages transferred via the dala lines of the IEC bus (see annex A3) can be divided into two
groups:

- interface messages and
~ device messages.

The serial interface only recognizes device messages.

3.4.1 Interface Messages

interface messages are transferred on the data lines of the {EC bus, the "ATN" control line being
active, They are used for communication between controller and instrument and can only be sent by a
controlier which has the iEC-bus control. interface commands can be subdivided into

~ universal commands and
- addressed commands.

Universal commands act on all devices connecled to the IEC bus without previous addressing,
addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in annex A3.
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3.4.2 Device Messages (Commands and Device Responses)

Device messages are transferred on the dala lines of the remote-control interface, the "ATN" control
line not being active. ASCI! code Is used. A distinction is made according to the direction in which they
are senl on the remote-control interface:

- Commands are messages the controller sends to the instrument. They operate the device
functions and request information.
The commands are subdivided according 1o two criteria:

1. According to the effect they have on the instrument:

Setting commands  cause instrument settings such as reset of the
instrument or setting the output level to 1 valt.

Queries cause data to be provided for output on the remote-
control interface, e.g. for identification of the device
or polling the active input.

2. According to their definition in standard IEEE 488.2:

Common Commands are exaclly defined as to their function and
notation in standard IEEE 488.2. They refer to
functions such as management of the standar-dized
status registers, reset and selftest.

Device-specific

commands refer to functions depending on the features of the
instrument such as frequency setling. A majority of
these commands has also been standar-dized by
the SCPI committee (cf. Section 3.5.1).

- Device responses are messages the instrument sends 1o the controller after a query. They can
conlain measurement results, instrument settings and information on the
instrument status (cf. Section 3.5.4).

Structure and syntax of the device messages are described in Section 3.5. The commands are listed
and explained in detail in Section 3.6,

3.5 Structure and Syntax of the Device Messages

3.5.1 SCPI introduction

SCPI (Standard Commands for Programmable Instruments) describes a standard command set for
programming instruments, irespective of the type of instrument or manufacturer. The goat of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, 8 model
was developed which defines the same functions inside a device or for different devices. Command
systems were generated which are assigned to these fundlions. Thus it is possible to address the same
functions with identical commands. The command systems are of a hierarchical structure. Fig. 31
illustrates this tree structure using a section of command system SOURce, which operates the signal
sources of the devices. The other examples conceming syntax and struciure of the commands are
derived from this command system.

SCP| is based on standard IEEE 48B.2, i.e. It uses the same syntactic basic elements as well as the
common commands defined in this standard. Part of the syntax of the device responses is defined with
greater restrictions than in standard IEEE 4BB.2 (see Section 3.5.4, Responses to Queries).
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35.2 Structurg of a Command

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separaled by a "white space” (ASCIl code 0 10 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by direclly appending a question mark

to the header.

Note: The commands of the SOURCE system used in the following examples are not
implemented in the CMD.
Commeon commands Common commands consist of a header preceded by an aslerisk ™"
and one or several parameters, if any.
Examples: *RST RESET, resets the device

«*ESE 253 EVENT STATUS ENABLE, sets the bits of
the event status enable register

*ESR? EVENT STATUS QUERY, queries the
contents of the event status register.

Device-specific commands

Hierarchy: Device-specific commands are of hierarchica! structure (see Fig. 3-1).
The different levels are represented by combined headers. Headers of
the highest level (root level) have only one key word. This key word
denotes a complete command sysiem.

Example: SOURce This key word denotes the cornmand System
S0OURce.

For commands of lower levels, the complete path has to be sbeciﬁed,
starting on the left with the highest level, the individual key words
being separated by a colon =",

Example: SOURce:FM:EXTernal:COUPling AC

This command lies in the fourth level of the SOURce system. It sets
the coupling of the external signal source to AC.

SOURce

POWer AM _ FM

| i | | |
POLarity MODE INTemal EXTemal STATe

1 |
POL arity COUPIling

Fig. 3-1 Tree structure of the SCPI command systems using the SOURce sysiem by way of example
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Optional key words:

Long and shor form:

Parameter:

Numeric suffix:

www.valuetienies.com

Some key words occur in several levels within one command system.
Their effect depends on the structure of the command, that is to say, al
which position in the header of 8 command they are inseried.

Example; SOURce:FM:POLarity NORMal
This command contains key word POLarily in the third
command level. It defines the polarity between modulator and
modulation signal.

SOURce: FM:EXTernal:POLarity NORMal

This commard contains key word POLlarity in the fourth
command level. It defines the polarity between modulation
voltage and the resulting direction of the modulation only for
the external signal source indicated.

Some command systems permit certain key words to be optionally
inserled into the header or omitted. These key words are marked by
square brackels in the description. The full command length must be
recognized by the instrument for reasons of compatibility with the SCPI
standard. Some commands are considerably shortened by these optional
key words.

Example: [SOURce]:POWer]:LEVel] [:IMMediate]}:0FF5Set 1
This command immediately sets the offset of the signal 1o 1
volt. The following command has the same effect:
POWer:0FFSet 1

Note: An optional key word must not be omitted if its effect is
specified in detail by a numeric suffix.

The key words feature a long form and a short form. Either the shert form
or the long form can be entered, other abbreviations are not permissible.

Example: STATus:QUEStionable:ENABle 1= STAT:QUES:ENAB 1

Note: The short form is marked by upper-case letters, the long form
comresponds (o the complete word. Upper-case and lower-case
notation only serve the above purpose, the instrument itself
does not make any difference between upper-case and lower-
case jetters.

The parameter must be separated from the header by a "white space”. If
several parameters are specified in a command, they are separated by a
comma "". A few queries permit the parameters MINimum, MAXimum
and DEFault 1o be entered. For a description of the types of parameter,
refer to Section 3.5.5.

Example: SOURce:POWer:ATTenuation? MAXimum Response: 60
This query requests the maximal value for the attenuation.

If a device features several functions or features of the same kind, e.g.
inputs, the desired function can be selected by 8 suffix added to the
command. Entries without suffix are interpreted like entries with the suffix
1.

Example:. SOURce: FM:EXTernal2:COUPling AC
This cornmand sets the coupling of the second external signal
source.
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3.5.3 Structure of a Command Line

A command line may consist of one or several commands. It is terminated by a <New Line>, a <New
Line> with EOI or an EOI together with the last data byte. Quick BASIC automatically produces an EOI
together with the last data byte.

Several commands in a command line are separated by a semicolon *;". If the next command belongs

to a different command system, the semicolon is followed by a colon.

Example:

CALL IBWRT {device®, "SOURce:POWer:CENTer MINimum; : OUTPut:ATTenuation 10"}
This command line contains two commands. The first command is part of the SOURce

system and is used to specify the center frequency of the output signal. The second
command is part of the OUTPul system and sets the attenuation of the output signal.

If the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command after the semicolon starts with
the level that lies below the common levels (see also Fig. 3-1). The colon following the semicolon must
be omitted in this case.

Example:

CALL IBWRT (device%®, "S5O0URce:FM:MODE LOCKed;:SOQURce:FM:INT:FREQuency 1kHz")
This command line is represented in its full length and contains two commands separated
from each other by the semicolon. Both commands. are parl of the SOURce command
system, subsystem FM, i.e. they have two common levels. '
When abbreviating the command line, the second command begins with the level below
SOURce:FM. The colon after the semicolon is omitled.

The abbrevialed form of the command line reads as follows:
CALL IBWRT (device®, "SOQURce:FM:MODE LOCKed;INT:FREQuency 1lkHz")

However, a new command line always begins with the complete path.

Example: CALL IBWRT(device$, "50URce:FM:MODE LOCKed")
CALL IBWRT {device%, "SOURce:FM:INT:FREQuency 1lkHz"}

3.54 Responses to Queries

A query is defined for each selting command unless explicilly specified otherwise. It is formed by
adding a question mark to the associaled setling command. According 1o SCPI, the responses to
queries are partly subject to stricter rules than in standard IEEE 488.2.

1 The requested parameter is transmitted without header.
Example: 50URce:EXTernal :COUPling? Response: AC

2. Maximum values, minimum values and all further quantities, which are requested via a special text
parameter are retfumed as numerical values.
Example: FREQuency? MAX _ Response: 10E3

3. Numerical values are output without a unit. Physical duanlitieé are referred to the basic units or to
the units set using the Unit command.

Example: FREQuency? Response: 1E6 for 1 MHz
4, Truth values <Boolean values> are refumed as 0 (for OFF) and 1 (for ON).

Example: OUTPut:STATe? Response: 1
5. Texi (character data) is returned in a short form (see also Section 3.5.5).

Example: S50URce:FM: SOURce? Response: INT1
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3.5.5 Parameters

Most commands require a parameter io be specified. The parameters must be separaled from the
header by a "white space”. Permissible parameters are numerical values, Boolean paramelers, texi,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description (see Section 3.6).

Numerical values

Special numerical
values

MIN/MAX
DEF

UP/DOWN

INF/NINF

NAN

Boolean Parameters

Numerical values can be eniered in any form, i.e. with sign, decimal point and
exponenl. Values exceeding the resolution of the instrument are rounded up
or down. The mantissa may comprise up to 255 characters, the exponent must
lie inside the value range -32000 to 32000, The exponent is introduced by an
*E™ or "e". Eniry of the exponent alone is not permissible. In the case of
physical quantities, the unit can be entered. Permissible unit prefixes are G
(oiga), MA (mega), MOHM and MHZ are also permissible), K (kilo), M (mill),
U {micro) and N (nano). it the unit is missing, the basic unit is used.

Example:
SOURce: FREQuency 1.5 kHz = SOURce:FREQuency 1.5E3

The texts MINimum, MAXimum, DEFaull, UP and DOWN are interpreted as
special numerical values.

In the case of a query, the numerical value is provided.

Example: Setling command: SOURce : VOLTage MAXimum
Query: S0URce:VOLTage? Response: 15

MINimum and MAXimum denote the minimum and maximum value,

DEFault denotes a preset value which has been stored in the EPROM. This
value conforms to the default setting, as it is called by the *RST command

UP, DOWN increases or reduces the numerical value by one step. The step
width can be specified via an allocaled step command (see annex C3, List of
Commands) for each parameter which can be set via UP, DOWN.

INFinity, Negative INFinity (NINF) Negalive INFinity (NINF) represent the
numerical values -9.9E37 or 9.9E37, respectively. INF and NINF are only sent
as device reponses,

Not A Number (NAN) represents the value 8.91E37. NAN is only sent as
device response. This value Is not defined, Possible causes are the division of
zero by zero, the subtraclion of infinite from infinite and the representation of
missing values. '

Boolean parameters represent two slates. The CN state (logically true) is
represented by ON or a numerical value unequa! to 0. The OFF state
(logically untrue) is represented by OFF or the numerical value 0. 0 or 1 is
provided in a query.

Example: Selling command: SOURce: FM: STATe ON
Query: 50URce: FM: 5TATe? Response: 1

www.valuetrsonics.com 3.8 E-1
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Strings

Block data

3.5.6

Text parameters observe the syntactic rules for key words, i.e. they can be
entered using a shod or long form. Like any parameter, they have o be
separated from the header by a white space. In the case of a query, the short
form of the text is provided.

Example; Setting command: OUTPut: FILTer:TYPE  EXTernal
Query: OUTPut:FILTer:TYPE? Response EXT

Strings must always be entered in quotation marks {' or 7).

Example: SYSTem:LlLANGuage "English" or
5YSTem: LANGuage 'English’

Biock data are a transmission format which is suitable for the transmission of
large amounts of data. A command using a block data parameter has the
foliowing structure:

Example: HEADer:HEADer #45168xxxxxxxx

ASCII character # introduces the data block. The next number indicates how
many of the following dipits describe the length of the data block. In the
example the 4 following digils indicate the lenglh to be 5168 bytes. The data
bytes follow. During the transmission of these data bytes all End or other
control signs are ignored until all bytes are transmitted. Data elements
comprising more than one byte are transmitted with the byle being the first
which was specified by SCPI command "FORMal:BORDer".

Overview of Syntax Elements

The following survey offers an overviéw of the syntax elements.

IR B

www.valuettdfffés.com

The colon separates the key words of a command.
in @ command line the colon afier the separating semicolon marks the uppermost command
-level.

The semicolon separates two commands of a command line. It does not aller the path.
The comma separates several parameters of a.comrnand.

The question mark forms a query,

The asterix marks a commcﬁ command.

Quotation marks introduce a string and lerminate il.

ASCII character # introduces block data.

D A “white space (ASCIli-Code 0to 9, 11 1o 32 decimal, e.g.blank) separales header and parameter.
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3.6 Description of Commands

3.6.1 Notation

In the following sections, all commands implemented in the instrument are first listed in tables and then
described in detail, separated according to the command system. The notation corresponds 1o the one
of the SCP! standands to a large extent. The SCPI conformity information can be taken from the list of
commands in annex C3.

Note: The commands indicated by way of example are not implemented in the CMD.

Table of Commands :
Command: In the command column, the table provides an overview of the
commands and their hierarchical arrangement (see indentations).

Parameter: In the parameter column the requested parameters are indicated together
with their specified range.
Unit: The unit column indicates the basic unit of the physical parameters.
Remark: In the remark column an indication is made on:

- whether the command does not have a query form,

- whether the command has only one query form ,

~ whether this command is implemented only with a certain option of the
instrument.

Indentations The different levels of the SCPI command hierarchy are represented in
the table by means of indentations to the right. The lower the level is,
the farther the indentation to the right is. Please observe that the
complete notation of the command always includes the higher levels
aswell. :

Example: SOURce:FM:MODE iis represented in the table as follows:

SOURce first level
‘FM second level
‘MODE third tevel

in the individual description, the hierarchy is represented in the
corresponding way. That is to say, for each command all key words
above up to the lefi-hand margin must be considered, An example for
each command is written out at the end of the individual description.

Upperflower case notation Upper/lower case letters serve to mark the long or shoil form of the key
words of a command in the description (see Section 3.5.2). The
instrument itself does not distinguish between upper and lower case
letters.
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A selection of key words with an identical effect exists for several
commands. These key words are indicated in the same line, they are
separated by a_vertical stroke. Only one of these key words has 1o be
indicated in the header of the command. The effect of the command is
independent of which of the key words is indicated.

Example: SOURce |
:FREQuency
:CW|:FIXed
The two following commands of identical meaning can be

formed. They set the frequency of the constantly frequent signal
to 1 kHz:

SOURce: FREQuency:CW 1E3 = SOURce: FREQuency: FIXed 1E3

A verical stroke in indicating the parameters marks altemalive
possibilities in the sense of "or". The effect of the command is different,
depending on which parameter is entered.

Example: Selection of the parameters for the command
SOURce:COUPling AC | DC

if parameter AC is selected, only the AC content is fed through,
in the case of DC, the DC as well as the AC content.

Key words in square brackels can be omitted when compaosing the header
(cf. Section 3.5.2, Optiona! Keywords), The full command length must be
accepled by the instrument for reasons of compalibility with the SCPI

standards.
Parameters in square brackets can oplionally be mcorporated -in the
command or omitted as well.

Parameters in braces can optiocnally be incorporated in the cbmmand
either not at all, once or several times.
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3.6.2 Common Commands

The common commands are taken from the IEEE 488.2 (IEC 625-2) standard. Same commands have
the same effect on different devices. The headers of these commands consist of **" followed by three
letters. Many common commands refer to the siatus reporting system which is described in detail in
Section 3.8.

Table 3-1 Common Commands

Command Parameter Unit Remark
*CLS . no query
*ESE 0..255
*ESR? only query
*IDN? only query
"IsT? only query
oPC
TOPT? only query
*PRE 0..255
*PSC (R
*RST o query
*SRE 0..255
*sTB? ) only quety
*TST? only query
"WAI

*CLS

CLEAR STATUS sets the status byte (STB), the standard event register (ESR) and the EVENt-part
of the QUEStionable and the OPERation register to zero. The command does not alter the mask and
transition parts of the registers. It clears the output buffer.

*ESE 0...255
EVENT STATUS ENABLE sets the event status enable register to the value indicated. Query

*ESE? returns the contents of the event status enable register in decimal form.

*ESR?
STANDARD EVENT STATUS QUERY retums the contenis of the event status register in decimal

form (0 to 255) and subsequently sets the register to zero.

*IDN?
IDENTIFICATION QUERY queries the instrument identification.
The device response is for example: "Rohde&Schwarz, CMD,0, 1.00 18.10.83"
0= serial number
1.0 18.10.83 = Firmware versich number and date of delivery

312 E-1
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*ST?
INDIVIDUAL STATUS QUERY retums the contents of the IST flag in decimal form (0 | 1). The IST-

flag is the status bit which is sent during a parallel poll (see section 3.8.3.2).

*OPC
OPERATION COMPLETE sets bit 0 in the event status register when all preceding commands
have been executed. This bil can be used to initiate a service request {cf. Section 3.7).

*OPC? _
OPERATION COMPLETE QUERY writes message "1 into the output buffer as soon as all
preceding commands have been executed {cf. Section 3.7).

*OPT?
OPTION IDENTIFICATION QUERY queries the options included in the instrument and retumns a list
of the options installed. The options are separated from each other by means of commas.

The responses have the following meaning:

B1 OCXO Reference

B3 Ref. Frequency In/Out
B4 DsSP

B41 AF Unit

B42 IF Log. Amplifier

B43 Spectrum Measurements
BS Speech Codec

B6 Option Basic Board

B61 IEEE Bus

Be2 Memcard Interface

B63 Flashdisk

B64 EMMI/DAI

B6S Contro! In/Out

B? A-Bis
B8 Coprocessor
BS Second RF Synthesizer

Example of a device response: B1,,B4,,,,,86.861,,...,.B9
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*PRE 0...255
PARALLEL POLL REGISTER ENABLE sets parallel poll enable register to the value indicated.
Query *PRE? retumns the contents of the parallel poll enable register in decimal form.

*‘PSCO|1
POWER ON STATUS CLEAR determines whether the contents of the ENABle registers is
maintained or reset in Swilching on.

*PSC=0 causes the conlents of the stalus registers to be maintained. Thus a service request
can be triggered in switching on in the case of a comesponding configuration of status
registers ESE and SRE.

*PSC 0 resets the registers.

Query "PSC? reads oul the contents of the power-on-status-clear flag. The response can be O or 1.

*RST
RESET sets the instrument to a defined default status. The command essentially commesponds to
pressing the {RESET] key. The default setting is indicated in the description of commands.

*SRE 0...255

SERVICE REQUEST ENABLE sets the service request enable repister to the value indicated. Bit 6
(MSS mask bit) remains 0. This command determines under which conditions B service request is
triggered. Query "SRE? reads the contents of the service request enable register in decimal form. Bit &
is always 0.

*STB?
READ STATUS BYTE QUERY reads the contents of the status byte in decimal form.

*TST?
SELF TEST QUERY tripgers selftests of the instrument and outputs an error code in decimal form.

WAI .
WAIT-to-CONTINUE only permits the servicing of the subsequent commands after all preceding
commands have been execuled and all signals have settled (see also section 3.7 and "OPC").
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3.7 Instrument Model and Command Processing

The instrument model shown in Fig. 3.2 has been made viewed from the standpoint of the servicing of
remote-control commands, The individual components work independently of each other and
simultanecusly. They communicate by means of so-called "messages”.

Input unit with
input puffer

v

Command
recognition

v

Data set

iIEC Bus —»

Status reporting-
system

vy

Instrument
hardware

v

Output unit with
[EC Bus <¢—— | output buffer

Fig. 3-2 Instrument model in the case of remote control

3.71 Input Unit

The input unit receives commands characier by character from the remote-control interface and
collects them in the input buffer. The input buffer has a size of 256 characters. The input unil sends a
message {o the command recognition as soon as the input buffer is full or as soon as it receives a
delimiter, <PROGRAM MESSAGE TERMINATOR>, as defined in IEEE 4B8.2, or the interface
message DCL.

If the input buffer is full, the remote-controf traffic is stopped and the data received up %o then are
processed. Subsequently the remote-control traffic is continued. If, however, the buffer is not yet full
when receiving the delimiter, the input unit can already receive the next command during command
recognition and execution. The reception of a DCL clears the inpul buffer and immedialely initiates a
message to the command recognition.

050.9008 3.15 E-1
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3.7.2 Command Recognition

The command recognition analyses the data received from the input unit. it proceeds in the order in
which it receives the data. Only a DCL is serviced with priority, a GET (Group Execule Trigger}, e.g., is
only executed after the commands received before as well. Each recognized command is immediately
transferred 1o the data set but without being execuied there al once.

Syntaclical errors in the command are recognized here and supplied 1o the status reporting system.
The rest of a command line after a syntax error is analysed further if possible and serviced.

If the command recognition recognizes s delimiter or 8 DCL, it requests the data set to set the
commands in the instrument hardware as well now. Subsequently it is immediately prepared 1o process
commands again. This means for the command servicing that further commands can already be
serviced while the hardware is still being set ("overiapping execution”).

3.7.3 Data Set and Instrument Hardware

Here the expression “instrument hardware” denotes the part of the instrument fulfilling the actuai
instrument function - signal generation, measurement etc. The controlier is not included.

The data set is a detailed reproduction of the instrument hardware in the software.

Remote-control setting commands lead to an alteration in the data set. The data set management
enters the new values (e.g. frequency) into the data set, however, only passes them on 10 the hardware
when requested by the command recognition. As this is always only effected at the end of a command
line, the order of the setting commands in the command line is not relevant.

The data sre only checked for their compatibility among each other and with the instrument hardware
immediately before they are transmitied to the instrument hardware. If the detection is made that an
execution is not possible, an "execution error” is signalled to the siatus reporting system. All alterations
of the data set are cancelled, the instrument hardware is not reset. Due to the deiayed checking and
hardware setting, however, it is permissible to set impermissible instrument stales within one command
line for a3 shorl period of time without this leading 1o an error message (example: simultaneous
activation of FM and PM). Al the end of the command line, however, a permissible instrument state
must have been reached again.

Remote-control queries induce the data set management {o send the desired data to the output unit.

3.74 Status Reporting System

The status reporting system collects information on the instrument state and makes it available to the
output unit on request. The exact structure and function are described in Section 3.8
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3.7.5 Output Unit

The output unit collects the information requested by the controller, which it receives from the dala set
management. It processes it according to the SCPI rules and makes it available in the output buffer.
The uutpul buffer has a size of 256 characters. If the information requesied is longer, it is made
available "in portmns without this being recognized by the controller.

If the instrument is addressed as a talker without the output buffer containing data or awailing data
from the data set management, the oulput unit sends error message "Query UNTERMINATED" to the
status reporting system. No data are sent on the remote-control interface, the controlier waits until it
has reached its time limit. This behaviour is specified by SCPL.

3.7.6 Command Sequence and Command Synchronization

What has been said above makes clear'lhai all cornrhands can potentially be caried out overlapping.
Equally, setting commands within one command line are not absolutely serviced in the order in which
they have been received.

In order to make sure that commands are actually carried out in a certain order, each command must
be senl in & separate command line, that is to say, with a separate IBWRT(}-call.

In order to prevent an overlapping execulion of commands, one of commands "OPC, 'OPC? or "WAI .
must be used. Alf three commands cause a certain aclion only to be camied out after the hardware has -
been set and has settled. By a suitable programming, the contoller can be forced to wan for the
respeclive action to occur (cf. table 3-2). '

Table 3-2  Synchronisation using *OPC "OPC? and ‘WA_I_

Comennd | Action after the hardware has settled - Programening the controller
*OPC Setting the operation-complete bi in the ESR - Setting bit D in the ESE

- Setting bt 5 in the SRE

- Waiting for service reguest (SRQ)
*OPCY Writing a2 *1" into the output buffer Addressing the instrument as a talker
“WAI Continuing the IEC-bus handshake Sending the next command
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3.8 Status Reporting System

The status reporiing system {cf. Fig. 3-4) stores all information on the present operating state of the
instrument and on erfors which have occurred. This information is stored in the status registers and in
the ermor queue. The status registers and the emor queue can be queried via the rempote-control
interface.

The information is of a hierarchical structure. The register status byle (STB) defined in \EEE 488.2 and
its associated mask register service request enable (SRE) form the uppermost level. The STB receives
fts information from the standard event status register (ESR) which is also defined in IEEE 488.2 with
the associated mask register standard event status enable (ESE) and registers STATus:OPERation
gnd STATus:QUEStionable which are defined by SCPI and contain detailed information on the
instrument,

The IST flag (Individual STatus*) and the parallel poll enable register (PPE) allocated 1o it are also
part of the status reporting system. The IST flap, fike the SRQ, combines the entire instrument status
in & single bit. The PPE fulfills an analog function for the IST flag as the SRE for the service request.

The output buffer contains the messages the instrument retums to the controlier. it is not pant of the
status reporting system but determines the value of the MAV bit in the STB and thus is represented in
Fig. 3.4.

3.81  Structure of an SCPI Status Register

Each SCPI register consists of 5 parts which each have a width of 16 bits and have differenl functions
(cf. Fig. 3-3). The individual bits are independentl of each other, i.e. each hardware status is assigned a
bit number which is valid for all five parts. For example, bit 3 of the STATus:OPERation register is
assigned to the hardware status "wait for trigger” in all five parts. Bit 15 (the most significant bit) is set
to zero for all parts. Thus the contents of the register parls can be processed by the controller as
positive integer.

hs[14fr3lr2] connuim;an [3]2
VYVY v
15hahafiz| NTRasibon part |3]2] 1]0
VYV VYVY

hshahalz]  EvenT pat [3]2]1]0]

%
PTRansition part 21140

to higher-order register
a8 &L L&B ARBAEARLE —
4\M4\ ¢4\¢4\ ® Sum bit & = logisch AND

hshahaliz] Enagiepmt  Jaf2]1]0] @ = logich OR

Fig. 3-3 The status-register mode!
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CONDition part

PTRansition part

NTRansition part

EVENt part

ENABle part

Sum bit

The CONDition part is directly written into by the hardware or the sum bit of
the nexit lower register. lis contenis refiects the current instrument status,
This register pant can only be read, but not written into or cleared. s contents
is not affected by reading.

The Positive-TRansition part acls as an edge detector. When a bit of the
CONDition part is changed from 0 to 1, the associated PTR bit decides
whether the EVEN bit is setto 1.

PTR bit =1: the EVENI bit is set.

PTR bit =0; the EVEN! bit is not set.

This part can be written into and read at will. Its contents is not affected by
reading.

The Negative-TRansition part also acts as an edge detector. When a bit of
the CONDition part is changed from 1 to 0, the associaled NTR bit decides
whether the EVEN! bit is set to 1.

NTR-Bil = 1: the EVENI! bit is set.

NTR-Bit = 0: the EVENI! bil is nol set.

This part can be written into and read at will. its contents is not affecied by
reading.

With these two edge register parts the user can define which state transition
of the condition parl {none, 0 to 1, 1 1o 0 or both) is stored in the EVENt pari.

The EVENt part indicates whether an event has occurred since the last
reading, it is the "memory” of the condition part. It only indicates:events
passed on by the edge filters. It is permanently updated by the instrument.
This parl can only be read by the user. During reading, its contents is.set lo :
zero. In linguistic usage this part is ofien equated with the entire register. '

The ENABIe part delermines whether the associated EVENL bil contributes to

the sum bit (cf. below). Each bit of the EVEM! parl is ANDed with the *-

associated ENABIe bit (symbol '&"). The results of all logical operalions of this

part are passed on 1o the sum bit via an OR function (symbol "+').

ENAB-Bit = 1: the associaled EVENt bit does not contribute to the sum bit

ENAB-Bit = 0: if the associated EVENT bit is "1*, the sumn bit is set to "1" as
well. .

This part can be written into and read by the user at will. its contents is not

affected by reading.

As indicated above, the sum bit is oblained from the EVENt and ENABIe par
for each register. The result is then entered into a bit of the CONDition part of
the higher-order register,

The instrument automatically generates the sum bit for each register. Thus
an event, e.g. a PLL that has not locked, can lead o a service request
throughout all levels of the hierarchy.

Note: The service request enable register SRE defined in IEEE 488.2 can be taken as ENABle
part of the STB if the 578 is structured according to SCF|. By analogy, the ESE can be
taken as the ENABIe part of the ESR.

ST,

050.8008
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3.8.2

SRQ

Overview of the Status Registers

F—@-

FEFF

e |
@
<]

IST flag

& = iogical AND

-&- 15 | not used
- 14 | vacant
. 13 | vacent
-&- 12 | vacant
-5~ 11 | vacant
-&- 10 | vacant
& 9 | vacant
- T 8 | vacant
-&- 7 | vacent
-&- € | vacant
-&- 5 | waiting for Trigger
B 4 | Mansuring
-5 3 | Sweeping
& 2 [vacant
& 1 | Settiing
-&- 0 | Calibrating
- $ STATus:OPER=tion regisier
FROS/MSS —
FESB =™
- MAV
]
B 15| not used
FT'B 8- 14 ] vacant
- 13| vacant
-5 12| vacant
8- 11| vacant
&- 101 vacant
-&- 9 | vacant
-5 8 | vacant
- - 7 1 Caiibration
— & & | Modulation
— & 5 | Phase
— =5 4 | Fragquency
—— - 3 | vacant
— -&- 2 | vacant
-&- 1 | vacant
- 0 | Voltage
L]
STATus:QUEStionary register
@
{Response to parallel potl) o I ey
-&-1 7 | Powaron
-&- | 8 jUssr Requenat
+&- | 5 |Command Error
+&- | 4 |Exscution Ermoy
-&- | 3 |Davics Dependent Error
-&- | 2 {Query Ermor
@ = bgical OR of alt bits : & g::"m Complete Emcrquem  Output butier
ESE ESR

Fig. 34 Overview of stalus registers
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3.8.3 Description of the Status Registers
3.8.3.1 Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in |EEE 488.2. It provides & rough overview of the instrument status by
collecting the pieces of information of the lower registers. it can thus be compared with the CONDition
par of an SCPI register and assumes the highest jevel within the SCPI hierarchy. A special feature is
that bil 6 acts as the sum bit of the remaining bits of the status byte.

The STATUS BYTE is read out using the command "*STB?" or a serial poll.

The STB includes the SRE. It comesponds to the ENABIe part of the SCPI registers as to its function.
Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bil is sel in the SRE
and the associated bil in the STB changes from 0 1o 1, a Service Request (SRQ) is generated on the
IEC bus, which triggers an interrupt in the controller if this is appropriately configured and can be
further processed there. (An SRQ cannot be triggered on the serial interface, since no appropriate
hardware lines are provided there).

The SRE can be set using command “*SRE" and read using "SRE?". -

Table 3-3 Meaning of the bits used in the satus byte

Bit No. Meaning

2 . Error Queue n'ot empty

The bit is set when an entry is made in the emror queue. ‘

If this bil is enabled by the SRE, each entry of the emor queue generates a Service Request. Thus an enor can be
recognized and specified in greater detail by polling the error queue. The poll provides an informative erTor message.
This procedure is to be recommended since it considerably raduces the problems involved with remole control.

3 QUESTtionable status sum bit

The bit is set if an EVENL bit Is sat in the QUE Stionable-Status register and the associated ENABle bit is setlo 1.
A set bit indicales a guestionable instrument status, which can be specified in greater detail by poiiing the
QUEStionable-Status register.

4 MAY bit (message available)

The bit is set if 8 message is available in the output buffer which can be read.
This bit can be used fo enabie data lo be suiomatically read from the instrument to the controlier (cf. annex D3,
program examples).

£ ESE bit

Sum bit of the event status register, [l is sat if one of the bits in the event status register is sat and enabled in the

eveni status enable regisier.
Setting of this bit implies a serious errar which can be specified in greater detail by poliing the event stalus register.

[ MSS bit (master stalus smmary bit)

The bit is set if the instrument triggers a service reques!. This is the case if one of the other bits of this registers is
s&i together with fts mask b in the service request enable register SRE.

7 OPERSfion stsius register sum bit

The bit is set if an EVENL bit is set in Ihe OPERation-Stalus register and the associated ENABle bit is setto 1.
A se! bit indicates that the instrument is just performing sn action, The type of action can be determined by poling the
QUEStonable -Status register.
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3.8.3.2 IST Flag and Paraliel Poll Enable Register (PPE)

By dﬁalogy with the SRQ, the IST flap combines the entire status information in a single bit. It can be
queried by means of a parallel poll (cf. Section 3.8.4.3) or using command "1ST?".

The parallel poll enable register (PPE) determines which bits of the STB contribute to the IST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 6 being used as well in
contrast to the SRE. The Ist flag results from the ORing of all results. The PPE can be set using
commands "PRE" and read using command **PRE?".

3.8.3.3 Event-Status-Register (ESR) und Event-Status-Enable-Register (ESE)

The ESR is already defined in IEEE 488.2. It can be compared wilh the EVENL par of an SCPI
register. The event status register can be read out using command “ESR?".

The ESE is the associated ENABle parl. #f can be set using command "ESE" and read using
command "ESE?".

Table 3-4  Meaning of the bits used in the event status register

Bit No. Maaning

o Operation Complete
This bit is s2f oh reception of the command *OPC exacty when lll'previw.i commands have been executed.

2 Quaty Error
This bil is set If efther the controfier wants to read data from the instrument! without having sent a query, of if it does

not fetch requested dats and sends new instructions to the instrumen! instead. The cause i oflen a query which is
fautty and hence cannot be exscuted.

3 Device-dependent Error

This bit itl-eii'fndwice—dependeﬂl £1TOr OCCUTE. AN @Tor message with a number between -300 and -39 or 8
posiive emor number, which denctes the error in grester detail, is entered ino the eror queue (cf. annex B3, Emor
Messages).

4 Execution Error

This bl is set if & received command is syntactically comrect, however, cannct be performed for other reasans. An
rTor message with a number between -200 and -300, which denotes the arror in greater detail, is entered into the
error queue (cf. annex B3, Ermor Messages),

5 Command Error

This bit is s#t i & command which is undefined or syntacticaliy incomrect is received. An error messape with 8 number
between -100 snd -200, which denoles the error in greater detall, is entered into the mor queue (cf. annex B3, -Eror
Meszages). .

-] User Request )
This bit is set on pressing the LOCAL key, |, #,, when the instrument is switched over to manual cortrol.

7 Power On (supply voitage on)
This bit is set o swiiching on the instrument.
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3.8.3.4 STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instrument is being

- executing or, in the EVENL pan, information on which actions the instrument has executed since the

last reading. # can be read using the commands STATus:OPERation:CONDition? bzw.
STATus :OPERation|(:EVENt]?.

Table 3-5 Meaning of the bits used in the STATus:OPERation register

Bit No. Meaning

8 CMD Event
This bit is sel if one of the events specified in the CMD event register has occurmed.

The CMD only uses bit 8 of this register.

3.8.3.5 STATus:QUEStionable Register

This register contains information on gquestionable instrument states. They can occur, e.g. if the

- instrument is operated out of its specifications. It can be queried using the commands

STATus : QUEStionable:CONDition? OT STATus:QUEStionable[:EVENt] 2.

The CMD does not use this register.
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3.84 Application of the Status Reporting System

In order to be able to effectively use the status reporting system, the information contained there must
be fransmitted to the controller and further processed there. There are several methods which are
represented in the following.

3.8.4.1 Service Request, Making Use of the Hierarchy Structure

Under certain circumstances, the instrument can send a service request (SRQ) to the controller.
Usually this service request initiates an interrupt at the controller, to which the control program can
react with corresponding actions. As evident from Fig. 3.4 (Section 3.8.2), an SRQ is aiways initiated if
one or several of bits 2, 3, 4, 5 or 7 of the status byte are set and enabled in the SRE. Each of these
bits combines the information of a further register, the error queue or the output buffer. The
comesponding setting of the ENABIe parts of the status registers can achieve that arbitrary bits in an
arbitrary status register initiate an SRQ. In order to make use of the possibilities of the service request,
all hits should be set to *1” in enable registers SRE and ESE.

Examples {cf. Fig. 3.4, Section 3.8.2):
Use of command "OPC" to generate an SRQ

» Set bit 0 in the ESE (Operation Complete)
> Set bit 5 in the SRE (ESB)?
After its seltings have been completed, the instrument generates an SRQ.

Indication of the end of a call setup from the mobile by means of an SRQ with the controlier

> Set bit 7 in the SRE (sum bit of the STATus:OPERation register)
» Set bit 8 (CMD event) in the STATus:OPERation:ENABle.
After & call setup has been completed, the instrument generales an SRQ,
The SRQ is the only possibility for the instrument to become active on its own. Each controller

program should set the instrument such that a service request is initiated in the case of malfunclion.
The program should react appropriately 1o the service request,

3.8.4.2 Serial Poll

tn a serial poll, as with command “"STB", the status byte of an instrument is queried. However, the
query is implemented via interface messages and is thus clearly faster. The serial-poli method has
slready been defined in IEEE 488.1 and used to be the only standard possibility for different
instruments to poll the status byte. The method also works with instruments which do not adhere to

SCPI or IEEE 488.2.

The quick-BASIC command for executing a serial poll is "IBRSP()". Serial poll is mainly used to obtain
a fast overview of the state of several instruments connected to the IEC bus.
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3.8.4.3 Parallel Poll

in a parallel polt, up to eight instruments are simultaneously requested by the controlier by means of a
single command to transmit 1 bit of information each on the data lines, i.e., to sel the dala line
aliocated to each instrument to logically "0" or 1. By analogy to the SRE register which determines
under which conditions an SRQ is generated, there is a parallel poll enable register (PPE) which is
ANDed with the STB bit by bit as well considering bit 6. The results are ORed, the result is then sent
(possibly inverted) as a response in the paraliel poll of the controller. The resuft can also be queried
without parallel poll by means of command "IST™.

The instrument first has to be sel for the bara[lel poll using quick-BASIC command "IBPPC{". This
command aliocates a data line to the instrument and determines whether the response is to be
inverted. The paralie! poll itse!f is executed using "IBRPP(".

The paraliel-po!ll method is mainly used in order to quickly find out after an SRQ which instrument has
sent the service request If there are many instruments connected to the IEC bus. To this effect, SRE

and PPE mus! be set to the same value.

3.8.4.4 Query by Means of Commands

Each part of every status register can be read by means of queries. The individual commands are
indicated in the detailed description of the registers in Section 3.8.3. What is retumed is always a
number which represents the bit pattem of the register queried. Evaluating this number is effected by
the controller program. .

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ

3.8.4.5 Error-Queue Query

Each error state in the instrument leads 1o an entry in the error queue. The entries of the error queue
are detailed plain-text emmor messages which can be queried via the remote control using command
*SYSTem:ERRor?", Each call of "SYSTem:ERRor?" provides an entry from the error queue. If no error
messages are stored there any more, the instrument responds with 0, “No error”,

The error queue should be queried after every SRQ in the controller program as the entries describe
the cause of an eror more precisely than the status registers. Especially in the test phase of a
controller program ihe eror queue should be queried regularly since faully commands from the
controller to the instrument are recorded there as well.
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3.8.5 Resetting Values of the Status Reporting System

Table 3-6 6ompri5es the different commands and evenis causing the status reporting system to be
reset. None of the commands, except for *RST and SYSTem:PRESet influences the functional
instrument settings. In particular, DCL does not change the instrument settings.

Table 3-6 Resetiting instrument functions

Event | Switching on supply
voitage DCL,SDC
Power-On-Status- {Device Clear, *RST or STATus:PRESet *CLS
Clear Selected Device | SYSTem:PRESet
Chear}
Effect 0 1 ’
Ciear STB,ESR - yes -_— — — yes
Clenr SRE,ESE - yes —_— —_ a— —
Cisar PPE — yes -_ — _— —
Cioar EVENTIparts of the | — yes — —_ — yes
ragisters
Clesar Enable parts of all — yes _ — yes _—
OPERstion and :
QUEStionable registers,
Filt Enable parts of all cther
registers with *1°.
Clear error queue yes yes -— —_ — yes
Clear output butfer yes yes yes 1) 1) 1)
Clear command yes yes yes — —_— yes
processing and input
bufier

1) Every command being the first in a command line, L&, immediately following 8 <PROGRAM MESSAGE TERMINATOR> ciears
the output bullfer,

www.valuetgonRiss.com 3.26 E-1



www.valuetronics.com



www.valuetronics.com



CMD Remote Control/Annex A

www.value

Annex A3

IEC-Bus Interface

The instrument is equipped with an optional {ECAEEE-bus connector. The mating connector according
to IEEE 488 is at the rear of the Instrument. A controller for remote control can be connected via the
interface. The connection is effected using a shielded cabie.

Characteristics of the Interface

» 8-bil parallel data transfer

« bidirectional data transfer

» three-line handshake

« high data transfer rate of max. 350 kByte/s

» yp to 15 devices can be connecled

» rmaximal length of the connecting cables 15 m (single connection 2m)
» wired OR if several instruments are connected in parallel.

Q| scPl ID IIEEE488 | IEC625

Fig. A3-1 IEC-Bus-Interface

Bus Lines

1. Data bus with 8 lines DIO 1 to DIO 8.
The transmission is bit-parallel and byte-serial in the ASCIV/ISC code. DIO1 is the least significant,

DiOB8 the most significant bil.

2. Control bus with & lines.
IFC (interface Clear),
active low resets the inlerfaces of the instruments connected to the default setting.

ATN (Attention),
active low signals the transmission of interface messages
inactive high signals the transmission of device-dependent messages.

1050.8008 A3 ' E-1
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SRQ {Service Request),
active low enables a device connected to send a service request to the controller.

REN (Remete Enable),
active low permits the switchover to remote control.

EOI {(End or ldentify),

has two functions in connection with ATN:

active low marks the end of data transmission with ATN=high
aclive low triggers a paralle! poll with ATN=low.

3. Handshake bus with three lines.
DAV (Data Valid),
active low signals a valid data byte on the data bus.

NRFD {Not Ready For Data),
active low signals that one of the devices connected is not ready for data transfer .

NDAC {Not Data Accepted),

active low as long as the instrument connected is accepting the data present on the
data bus.

Interface Functions

Instruments which can be remote-controlled via IEC bus can be equipped with different interface
funclions. Table A3-1 lists the interface functions appropriate for the instrument.

Table A3-1 Interface functions

Control Interface function

character

SH1 Handshake source function (source handshake)
AH1 Handshake drain function (acceptor handshake)
L4 Listener funclion,

T6 Talker function, abllity to respond to serial poli
SR1 Service request function (Service Request)

PP1 Paratiel poil function

RLY - | RemotefLocal switchover function

DC1 Resetting function (Device Clear)

DT Trigger function (Device Trigger)

co Controlier function
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Interface Messages

Interface messages are transmitted to the instrument on the data lines, with the attention line being
active (LOW). They serve to communicate between instrument and controller.

Universal Commands

The universal commands are encoded in the range 10 through 1F hex. They act on all instruments
connected to the bus without addressing them before.

Table A3-2 Universal Commands

Command QuickBASIC command Etfect an the instrument

DCL (Device Cimar) IBCMD {controllerd:, CHR$(20)) Abarls the processing of the commands just received
and sets the command processing software to a
defined initial state. Does not change the instrument
setling.

IFC (interface Clear} 1BSIC (controlier) Resats the interfaces to the default setting.

LLO {Local Lockout) IBCMD (controlierd, CHRS$(17)) The LOC/EC ADDR key is disabled.

SPE (Serial Pol} Enable) IBCMD (controllerss, CHR${24)) Ready for seriall poll.

SPD  (Seral Poll Disabie) IBCMD (controlierd, CHR$({25)) End of seriall poll.

e PPU  {Parallel Poll Unconfigure} | IBCMD (controlierd%, CHR$(21)) End of the paraliei-poll state.

Addressed Commands

The addressed commands are encoded in the range 00 through OF hex. They are only effective for
instruments addressed as listeners,

Table A3-3 Addressed Commands
Command QuickBASIC comenand Effect on the instrument
SDC  (Selected Device Clear) IBCLR (device%) Aborts the processing of the commands just received

and sets the command processing software to a
defined initial state. Does not change the instrument
setting.

GTL

(Ga to Local)

IBLOC ({device%}

Transition to the "Local™ stats (manual control).

PPC

{Parallal Polt Configure)

IBPPC (device%, data%)

Configure instrument for paraliel poll, The QuickBASIC

command additionally executes PPE/PPD.

050.8008
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Serial Interface

The instrument is equipped with a serial interface (RS-232-C) as standard. The 8-pin connector is
located at the rear of the instrument. A controller for remote control can be connected via the interface.
The conneclion is effecled using a zero modem cable.

For remote control via the serial interface, an important aspect is 1o be noted:
Some controllers already send characters on the serial interface during booting, causing the
instrument to switch 1o the REMOTE state as soon as it receives these characters (since no explicit
addressing is possible with the serial remote control). :

Characteristics 'of the Interface

» serial data transfer

* bidirectional data transfer

« Software or hardware handshake

» Data transfer rate between 110 baud and 115200 baud
« Possible length of connecting cable > 20 m

DTR RxD
™™D

sG ocD

RTS | RI
DSR CT8

Fig. A3-2 RS232 interface

Designation Pin (9-pin) Pin (25-pin)
Data Camier Detect DCD 1 8
Receive Data RxD 2 3
Transmit Data TxD 3 2
Data Terminal Ready DTR 4 20
Signal Ground sSG 5 7
Data Set Ready DSR 6 . -
Request To Send RTS 7 4
Clear To Send cTS 8 5
Ring Indicator Rl o 21
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Lines

1. Data lines
RxD (receive data) and TxD (transmit data)
The transmission is bit-serial in the ASCII code starting with the LSB.
The two lines are necessary as the minimum requirement for a transmission; however, no hardware
handshake is possible, but only the XON/XOFF protocol. o

2. Control lines
DCD {(Data Carrier Detect),

active LOW. .
Input; using this signal, the data terminal recognizes that the modem of the remote stalion receives

valid signals with sufficient level. DCD is used to disable the receiver in the data terminal and
prevent reading of false data if the modem cannol interpret the signals of the remote station.

DTR (Data Terminal Ready),
aclive LOW,
Output indicating that the data terminal is ready to receive data.

DSR (Data Set Ready),
active LOW,
Input indicating thaf the external device is ready to receive data.

RTS (Request To Send),
active LOW.
Output that can be used to indicate the readiness to receive data.

CTS (Clear To Send),

active LOW.

Input used to enabie the transmission of data.
RI {Rirg Indicator),

active LOW. :
input; R! is used by a modem to indicate that a remote station wants to set up a connection.

Default settings

The serial inlerface is set to the following values:

Table A3-4 Default selting

Parameter Setting value
Baud rale 2400 baud
Data bits B bits
Stop bits 1 bits
Parity nane
A35 E-1
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Handshake

Software handshake

In the case of the software handshake, the data transfer is controlled using the two control characters
XON / XOFF.

The CMD uses the control character XON to indicate that it is ready to receive data.

If the receive buffer is full, it sends the XOFF character via the interface to the controller. The
controller then interrupts the data output untii it receives another XON from the CMD.

The controller indicates to the CMD that it is ready to receive data in the same way.

Cable for local controller coupling in the case of software handshake

The connection of the CMD with a controller in the case of software handshake is effected by crossing
the data lines. The following wiring diagram applies to a controller with 9-pin or 25-pin configuration.

CMD Controller CMD Controller
9-pin 8-pin 8-pin 25-pin

1 1 1 8

2 RaD / TAD——— | 3 2 RxD ! TYXDr——o | 2

3 TuD / RXD—eee—e—e | 2 3 TxD / RaB—m—— | 3

4 5 4 : 6

5 GND / GND 5 5 | we-—GND/GND 7

] 4 6 20

7 8 7 5

8 7 8 4

g 8 -] vrd

Fig. A3-3  Wiring of the dala lines for software handshake

Hardware handshake

In the case of the hardware handshake, the CMD indicates that it is ready to receive data via the lines
DTR and RTS. A logic '0' on both lines means “ready” and a logic '1' means "not ready”. The RTS line
is always active (logic '0") as long as the serial interface is switched on. The DTR line thus controls the
readiness of the CMD to receive data.

The readiness of the remote station to receive data is reported 1o the CMD via the CTS and DSR line.
A logic '0’ on both lines activates the data output and a logic '1' on both lines stops the data output of
the CMD. The data output is effected via the TxD line.
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List of Error Messages

The following list contains all error messages for erors occurring in the instrument. The meaning of

negative eror codes is defined in SCPI, positive error codes mark errors specific of the instrument.

The table contains the error code in the lefi-hand column. In the right-hand column the error text being
entered into the errorfevent queue or being displayed is printed in bold face. Below the error texi, there
is an explanation as to the respective ervor.

SCPI-Specific Error Messages

No Error
Error code Ervor text in the case of queue poll
Error explanation
0 No error
This message is output if the error queue does not contain any entries.

Command Emor - Faulty command; sets hit 5 in the ESR register.

Error code

Error text in the case of queue poll
Errar explanation

Cosmand Error
The command is faulty or invalid.

-101

Invalid Character
The command contains an invalid sign,
Example: A header contains an ampersand, "SOURCE &”.

-102

Syntax error
The command is invalid.
Example: The command contains block data the instrument does not accept.

-103

Invalid separator
‘I'he command contains an impemmissible sign instead of a separator,
Example: A semicolon is missing after the command.

Data type error
The command contains an invafid value indication.
Example: ON Is indicated instead of a numeric value for frequency setting.

GET naot allowed
A Group Execuie Trigger (GET) is within a command line.

Parameter not aliowed
The command contains too many parameters.

Example: Command CONFigure:REGen: FREQency permils only ohe {raquency indication.

www.valuetfétiis.com
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Contiuation: Command Emor

Error coda

Etrot text in the case of queue poll
Errar exptanation

-108

Missing parameter
The command contains (oo few paramelers,
Example; The command CONFlgure : RFGen: FREQuency requires a frequency indication.

-1

Header separator error
The header contains an impermissible separator.
Exampie: the header s not followed by & "While Space”, "+ ESE255”

-112

Program mnemonic too long
The header contains more than 12 characters.

-113

Undefined header
The hender is not defined for the instrument.
Example: *XYZ s undefined for every instrument.

-114

Header suffix out of range
The header contains an impermissible numeric suffix.
Example: S0URce3 does not exist in the instrument.

Numeric data ervor
‘The command contains a faulty numeric parameler.

Invalid character in number
A number contains an invalid character,
Example: An “A” in a decimal number or a 5" in an octal number,

Exponent too large .
The absolute value of the exponent is greater than 32000,

Too many digits
The number includes oo many digits.

Numeric data not allowed
The command includes a number which is not allowed at this position.
Example: The command S0URce:RFGen: SELect fequires indication of a taxt parameter.

-3

Invalid suffix
The suffix is invalid for this instrument.
Exampie: nHz is not defined.

Suffix too long
The sullix contains more than 12 characiers.

Suffix not allowed
A suffix is not allowed for this command o a1 this position of the command.
Exampie: The command «RCL does hol permit a suffx to be indicated.

-141

Invalid character data
The text parameter either contains an invalid character or i is invalid for this command.
Exampie: write erfor with parameter indication; SOURce :RFGen: SELect STTI1.

Character data too long
The text parameter contains more than 12 characters,

Character data not allowed
The {ext parameter is not aliowed for this command or at this position of the command.
Exampie: The command *RCL requires a number to be indicated.
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Continuation: Command Error

Error code

Ervor text in the case of queue poll
Error explanation

-151

Invalid string data
The command contains a faulty string,
Exampie:An END message has been received prior to the terminating apostrophe.

String data not allowed
The command contains a valid string at a pesition which is not aliowed.
Example: A text parameter is set in quotation marks, SOURce: RFGen: 5ELect "SETtingl”

-161

Invalid block data
The command contains faulty block data.
Example: An END message was received prior to reception of the expected number of data.

Block data not allowed
The command contains valid block data at an impermissible pasition.
Example:

-171

Invalid expression
The command contains an invalld mathematical expression.
Example: the expression contains mismatching parentheses,

-178

Exprescion data not allowed . :
The command contains a mathematical expression at an impermissibie position,
Example:

Macro error .
A faulty macro has been defined, or an error has eccurred during execution of a macro.

Execution Error -

Error on execulion of a command; sets bil 4 in the ESR register

Error code

Errar text in the case of queue poll
Error explanation

Execution error
Enor on execution of the command.

Settings conflict
There is a conflict between setting of parameter value and instrument state.
Example: External attenualion has been set in a state other than IDLE.

-222

Data out of range
The parameter value fies out of the permissible range of the instrument,
Eampie: The command *RCL only permits antries in the ange from 0 to 50.

223

Too much data
The command contains too many data, ‘
Exampie: The instrument does not have sufficient storage space.

241

Hardware missing
The command cannol be executed due to missing hardware,
Example: An option is not fitted,

050.9008
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Device Specific Emror; sets bit 3 in the ESR regisler

Error code

Error test in the case of queue paoll
Error axpianation

Device-specific errar
SM3-specific error not defined {n greater detail.

Queue overflow
This error code s entered in the queus instead of the actual ermor code 1f the queus is full. Itindicates that an
error has occurred but not been accepled. The queue can accept S entries.

Query Error - Error in data request; sets bit 2 in the ESR register

Error code

Error text in the case of queue poll
Error explanation

Query error
Genaral ermor occurring when data are requested by a query.

-410

Query INTERRUPTED
The query has been interrupted,
Example: After a query, the instrument receives new data before the response has been sent completely.

420

Query UNTERMINATED
The query is incomplate,
Examnple; The instrument is addressed as a talker and receives incomplete data.

Quesy DEADLOCKED

The query cannot be processed.
Example; The input and output buffers sre full, the instrument cannet continue operation.

Query UNTERMINATED after indefinile response
A query is in the same command line after a query which requests an indefinite response.
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1. General Information
1.1. States

In the description of the commands, the following abbreviations are used for indication of the
permissible states:

IDLE: Initial state of the CMD; is also achieved by means of PROCedure:SELect[: TEST] NONE.
BAN: Burst analysis active

BIDL: BTS test / Idle Mode

BBCH: BTS test / Measurement of the BCCH parameters

BTCH: BTS test / Measurement of the TCH parameters

BEXT: BTS test / BER measurement via RS 232 / IEEE 488

RFG: RF generator active

ALL: All states (IDLE, BAN, BIDL, BBCH, BTCH, BEXT or RFG)

The following diagram explains the individua! transitions of states:

PROC:SEL:TEST NONE
{ from all states )

PROC:SEL:TEST RFG, PROC:SEL.TEST MAN

PROC:SEL:TEST BAN

PROC:SEL:TEST RFG

RFG [ ) BAN

PROC:SEL:TEST BAN

PROC:SYNChronize
( Trig}

PROC:SYNChronize
{ Fix / Scan-)

PROC:BTSS50le BIDL

PROC:BTSState BBCH
BBCH | BTCH

PROC:BTSStatz BTCH

PROC:BTSSuie BEXT PROC:BTSState BTCH
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1.2, DCS1800

The settings for DCS1800 are only provided for the CMD57; the CMD54 outputs an error message
when the attempt is made to set DCS1800 values.

If DCS1800 is desired as type of network, the switchover must be made by means of
CONFigure:NETWork:-TYPE DCS1800 before settings are changed. After the switchover, all
commands act on the DCS1800 data set, without switchover the GSM data set is used.

1.3. | Note

<numeric_value> denotes a numeric value; MAXimum or MINimum can be indicated as well unless

stated otherwise.
If <numeric_value> may contain a unit, indicating the unit is optional. The value is always retumed

without a unit.
<value> denoles a character date from a list; only list entries are permissible.

All commands are structured analogously to the SCPI description, i.e. the upper-case letters indicate
the short form of the command; the CMD oniy accepls this short form as an abbreviation (according to
SCPI), otherwise the long form is 1o be used.

1.4. Error Recovery

If no value is existing with queries or the value is invalid, NAN is retlumed instead of the value. An
overflow of the value is indicated by INF, a missing inpul signal by means of NINF.

If the CMD is not in the right state to be able to camy out the command, SCP| eror -221, "Settings
conflict” is generated. No value is retumed in the case of queries.
The permissible state is Indicated in the following table in the column "state”.

If, however, an oplion to execute a command is missing, SCPI eror -241, "Hardware missing” is
displayed. No result is relumed either in the case of a query.
The option necessary to execute the command is entered in the tables under "option™.
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2, Settings

2.1, Input and Output

External attenuation at RF In Out

Syntax: SENSe1:CORRection:LOSS[INPut]:MAGNitude] <numeric_value>

50?.!ch31 :CORRection:LOSS[:OUTPU][MAGNiude} <numeric_value>
Valuarange: | -40.0... +50.0dB . Default: 0.0 dB
State: IDLE Option: none | with query | Note: Positive values refer to an attenuation; (N2a)

External attenuation at RF In 2

Syntax: SENSe2:CORReclion:LOSS[:INPuUt][:MAGNitude] <numeric_value>
Value range: | -40.0 ... +90.0dB Defautt: 0.0 dB
State: IDLE Option: none | with query | Note: Posilive values refer to an attenuation, (N2a)

External attenuation at RF Out 2

Syntax; SOURce2:CORRection:L OSS[:0UTPUl)j:MAGNitude] <numeric_value>
Valuerange: | -40.0..+90.0dB Defauit: 0.0 dB
State: IDLE Option: none | with query | Note: Positive values refar to an attenuation, {N2a)

Inputs and outputs used

Syntax: ROUTe{OConnector <value>
Value range HO1 | Input: RF In Out; Output: RF In Out Default: 1101
i102 | Input: RF In Out; Output: RF In2
1201 Input: RF In 2; Output: RF In Qut
1202 nput: RF In 2; Output: RF In 2
State: IDLE Option: none | with query | Note: (N2b)
www.valuetronics.com Eo
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Reference frequency (input)

Syntax: CONFigure:FREQuency:REFerence <value>
Value range: | BC | External, bit clock Default: [10M
BC2 | External, 2 * bit clock
BC4 | External, 4 * bit clock
BC16 | External, 16 * bit clock
E1M | Exiernal, 1 MHz
E2M External, 2 MHz
E204 External, 2.048 MH2
E3M External, 3 MMz
E4M Extemal, 4 MHz
ESM Extemnal, § MHz
EEM | External, 6 MHz
E7TM | External, 7 MMz
EBM Extern, 8 MHz
ESM External, 9 MHz2
E10M External, 10 MHZ
E11M External, 1% MHz
E12M External, 12 MHz
E13M | . External, 26 MHz
E3sM | External, 39 MHz
ES2M | External, 52 MHz
oM internal, 10 MH2
State: IDLE Option: B3 With query
Reference frequency (Output)
Syntax: CONFigure:FREQuengy.OUTPuUt:REFerence <value>
Value range: | BC | Bit clock Default: F13M
BC2 | 2" Bit clock
BC4 H 4 * Bit clock
BC16 | 16 Bit ciock
F1M | Clock signal with 1 MHz
Fam | Clock signal with 2 MHz
Fam | Ciock signal with 4 MH2
F13M Clock signal with 13 MHz
State: IDLE Option: B3 With query
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2.2 Signalling and RF Parameters

2.21. Signalling Parameters of the BTS

Reading MCC

Syntax: SENSE:SIGNallingIDENIity: MCC?
Retum: D..999 <[nteger>

State: BBCH Opfion; none | only query | Note:
Reading MNC

Syniax: SENSE:S51GNalling:IDENtity:MNC?
Retum: 0..89 <Integer>

State: BBCH Option: none | only query | Note:

Reading Location Area

Syntax;

SENSE:SIGNalling:IDENtity:.LAC?

Returm: 0 ... 65535

<Integer>

State: BBCH

Option: none | only query | Note:

Reading Superframe

Syntax: SENSE:SIGNalling:SUPerframe?
Retumn: 0..1325 <Integer>
State: BBCH Option: none | only query | Note:

Reading multiframe

Syntax: SENSE:SIGNalling:MULTiframe?
Return: 0..50 <ineger>
State: BBCH Option: none | only query | Note:

www.valuetignigs.com
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222, Signalling Parameters for CMD

Channel number (ARFCN}

Syntax: CCCH:  CONFigure:CHANDel BTS:CCCH:ARFCn <numeric_value>
TCH: CONFigure;CHANNel:BTS[:TCH:ARFCn <humeric_value>
Value range: Default:
G5M: 1..124/ 0,975 ... 1023 (E-GSM) GSM: CCCH 20
TCH 105
DCS51800: 512 ...885 DCS1800: CCCH 550
TCH 715
PCS1900: 512..810 PCS1000: CCCH 550
TCH 610
State: Option: none | With query
Set:
IDLE, BIDL,
TCH in addition:
BBCH, BTCH
Query: ALL
Timeslot of the TCH
Syntax: CONFigure:CHANNRel:BTS[:TCH].SLOT <numesic_value>
Valuerange: [0..7 Default: 0
State: Option: none | With query
IDLE, BIDL,
BBCH, BTCH
Setting the Training Sequence
Syntax: CONFigure:CHANRel:BTS:TSC <numeric value>
Valuerange: |0..7 Default: 0
State: Option: none | with Query
IDLE, BIDL
Setting the Expected Power
Syntax: CONFigure:BTS:POWer.EXPected
Valuerange: | RFInOuw: 0. 47 dBm Default: 43 dBm
RFiIn2: -37..0dBm
State: Option: none | with query
IDLE, BIDL,
BBCH,BTCH
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Transmitter power of the TCH in the used timeslot

Syntax: CONFigure:CHANnel:BTS{: TCH]|:POWer][;USED)] <numaric_value>
Value range {N2d) Defautt: -50.0dBm
State: ALL Option: none | with query
Selection of modulation contents on the TCH
Syntax: CONFigure:SPEech:MODE <value>
Valua range ECHO | Loop back in the CMD with datay Default: ECHO
LOOP | Loop back in the CMD with minimum possible delay
PR9 | 2E9-1 PSR bit pattemn
PR11 | .2E11 -1 PSR bit pattemn
PR15 | 2E15-1 PSR bit pattem
PR1E | 2E16-1 PSR bit pattem
State: All except BEXT | Option: none | with query
Transmit Timing B
Syntax: CONFigure:BTS TRANsmit:TIMing <numeric_valie>
i Value range: | -64 .. +54 Default:
State: IDLE, BIDL, Oplion: none | With query
8BCH
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2.3. Burst Analysis

Channel number {ARFCN])

Syntax: CONFigure:CHANNel:BANalysis:ARFCh <numeric_value>

Value range: | GSM: 1..124 0,875..1023 Default: GSM. 65
DC51800: §12... 885 DCS51800: 700
PCS1800: 512 .. B10 PCS1900: 600

State: ALL Option: B4 | With query

Training Sequence Codes

Syntax; CONFigure:CHANNel:BANalysis: TSC <numeric_value> |

Value range: 0.7 Default: 0

State: ALL Option: B4 With query

Expected power {of BTS}

Syntax: CONFigure:BANalysis:POWer.EXPected <numeric_value>

Value range: | -60.0 ... +47.0dBm

Default: +43.0 dBm

State: ALL Option: B4 | With Query | Note: (N2d)

Input handwidth for measurement of peak power

Syntax: CONFigure:BANalysis:POWer:BANDwidth:INPut1 <value>
Valuerange: | NARRow | Nammowband input Default: WIDE
WIDE Broadband input
State: BAN Option: none | With query
www.valuelronics.com C3.8 E-2
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2.4. Network and Test Mode
Network
Syntax: GONFigure:NETWork]: TYPE] <value>
Value range: | GSM | Des1800 Default: GSM
State: IDLE Optian: none | with query
Test mode
Syntax: PROCedure: SELeci[ . TEST] <value>
Value range: | NONE | No test mode (switch-on state) Default: NONE
BANalysis | Burst analysis
MANual } BTS test
RFGenerator RF generator
State: (NONE): ALL Option: nhone with Query
{BANalysis): IDLE, RFG B4
(MANual): IDLE hone
(RFGenerator): IDLE, BAN none
Notes:
(N2a)

-) The transmitter power is adapted, if necessary (see also (N2d)).
-} The input may be overloaded if an extemal amplifier is connected.

{N2h)
-} The level is automatically adapted (see N2d).

-} Oniy one input and output may be active at a time, i.e. the one not selected becomes inaclive.

Example: '
If HO1 is selected, RF In Ou! is selected as input and output, RF In 2 and RF Oul 2 are not available

then.

{N2d) _
-) The value applies irrespective of the output and is automatically adapted to the output on transition
to the BIDL state, which may cause the value range 1o be shifted.

-) The value applies to the currently set timeslot of the TCH.
-) For the value range, compare Manuai Operation, Section 2.

(N2e) |
The level for the unused limeslots is 1o be indicated relative to the level in the used timeslot. However,
it cannot exceed the absoluie limit values (see (N2d).
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3. Synchronization / Selection of Operating Mode

Selecting the measurement state

Syntax; PROCedure:BTSState

Value range: | BIDL

BS test: - Idle

Defautt:

BBCH BS tast: - BCCH measurements
BTCH BS test: - TCH measurements
BEXTemal BS test: - BER measurement via RS 232 / IEEE488
State: BBCH, BTCH, Option: none | with query
BEXT

Perform synchronization with BCCH / or Wired Sync

Syntax: PROCedure;SYNChronize

State: BIDL

Option; none | no Query Note:  leads to the state BBCH or. BTCH depending on

"Configure:Timing:Ref"

Setting Timing Ref Mode

Syntax: CONFigure:TIMing:REFerence <value>

Value range: | TRIGger Trigger an additional external line Default: FiXed
FiXed Synchronizationwith the BCCH on a fixed channel
SCAN  Synchronization with the BCCH searched before

State: IDLE BIDL Option: nona | with query

Selection of polarity at synchronization input {(multifunction connector/pin27)

Syntax: CONFigure:SYNChronize:POLarity <value>

Value range: | FALLing | falling edge Default: RISing
RISing | rising edge

Siate: IDLE Option: none | with Query

Setting the slot offset at the synchronization input (multifunction connector/pin 27)

Syntax: CONFigur: SYNChronize:SLOT:OFFSet <value>
Valuerange: | 0..256 Default: D
State: IDLE Option: none | with query
Cc3.10 E-2
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Setting the 1/4 bit delay at the synchronization input (multifunction connector/pin 27)

Syntax: CONFigure:SYNChronize:QBIT:DELay <value>

Valuerange: | 0..624 Default: 0
State: IDLE Option: none | with query

4. RF Generator
4.1. Configuration of a Generator Parameter Set

CONFigure:RFGen:SELect is used to select a parameter set on which the changes with
CONFigure:RFGen:... are to act. These changes are maintained even if a diferent parameter set is
selected.

Selection of the generator configuration

Syntax: CONFigure:RFGen:SELect
Value range: | SETEng1 | SETling2 | SETling3 | SETtingd4 | SETtingS | SETtings | SETting? De!auilﬁ SET1
State: ALL Option: none | with quety | Note: (N4)
Frequency
Syntax: CONFigure:RF GGen:FREQuency]:CW|:FIXed]
Value range: | GSM: 800.0 ... 1000.0 MHz {in steps of 0.2 MHz) Default: GEM: 800.0 MHz
DCS1800: 16976 ... 1897.6 MHz {in steps of 0.2 MHz) DCS1800: 17500 MHz
PCS51900: 1816 ..., 2016 MHz (in steps of 0.2 MHz) PCS1900 1950.0 MHz
State: ALL Option: none | with query | Note: The input value is adapted to the step size indicated when the paramneter
set is set, (N4)
Frequency offset
Syntax: CONFigure:RFGen.FREQuency.OFFSet
Value range: | -100.009... 100.009 kHz {in steps of approx. 33.061 Hz) Defauit: .0 Hz
State: ALL Option: none | with query | Note: The inpul value is adapled to the step sizs indicated when satting the
parameter set, (N4)
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Type of modulation

Syntax: CONFigure:RFGen: DM FORMat
Valuerange: | DUMmyO | Dummy burst with TSC 0 Defautt: NONE
DUMmy1 | Dummy burst with TSC 1
puUMmy2 | Dummy burst with TSC 2
DUMmy3 | Dummy burst with TSC 3
OUMmyd | Dummy burst with TSC 4
DUMmwS | Dummy burst with TSC 5
DUMmySs | Dummy burst with TSC 6
DUMmy7 | Dummyburst with TSC 7
PRS | Pgeudo random sequence
NONE No modulation
State: ALL Option: none | with query | Note: {N4)
Ramping Mode
Syntax: CONFigure:RFGen:RAMPIng:STATe
Value range: | ON [ Signal with Power Ramping ) Default: OFF
OFF Permanent signal '
State; ALL Option; none | with Query Nnté‘:"(m)
Output level
Syntax: CONFigure:RFGen.POWer
Value i'ange: {(-120.0 - axt. att) ... (+13.0- ext. att.) dBm Defautt: -80.0 dBm
State; AlL Option: none | with query | Note: The level is automatically adapted to the output and output connection
when selecting the parameter set, (N4)

42 Setting the Current Generator Parameter Set

Setting a generator configuration

Transfers the values of the selecled configuration and comrespondingly sets the RF generator. These
values can be changed using the following commands. By calling SOURce: RFGen SELect again, the

modifications are lost.

Syntax: SOURce;RFGen:SELect
Value range: | SETling1 | SETting2 | SETtng3 | SETling4 | SETting5 | SETling6 | SETLing7 | Defautt: SET1
NONE (onty for query if selected configuration has been varied))
State: RFG Option: none | with query | Note: Power level is automatically adapled to the output and output connection,
{N4)
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Frequency

Syntax: SOURce:RFGen:FREQuency.CW|:FiXed]

Value range: | GSM: 800.0 ... 1000.0 MHz (in sieps of 0.2 MHZ) Default: G5M: 900.0 MHz
DCS1800;  1697.6.. 1897.6 MHz (in steps of 0.2 MHZ) DC51800: 1750.0 MHz
PCS1900: 1816.0 ... 2016.0 MHz (in steps of 0.2 MHz) PCS1900; 1850.0 MHz

State: RFG Option: none | with query | Note: The input value is adapted to the step size indicated (N4)

Frequency offset

Syntax: SOURce:RFGen:FREQuency:OFFSet
Value range: | -100.009,.. 100.009 kHz {in steps of approx: 32.081 Hz) Default: 0.0 Hz
State: RFG Option: none | with query | Note: The input value s adapted to the step size indicated, (N4)

Type of modulation

Syntax: SOURce:RFGen:DM:FORMat

Valuerange: | DUMmyQ | Dummy burs? with TSC 0 ‘ Default: NONE
DUMmy1 | Dummy burst with TSC 1
DUMmy2 | Dummyburst with TSC 2
DUMmMy3 | Dummy burst with TSC 3
DUMmyd | Dummy burst with TSC 4
DUMmyS | Dummy burst with TSC 5
DUMmYE | Dummy burst with TSC 6
DUMmy7 | Dummy burst with TSC 7
PRS | Pseudo random sequence
NONE No modulation

State; RFG Option: none | with query | Note: (N4)

Ramping Mode

Syntax: SCOURce:RFGen:RAMPing:STATe
Value range: | ON | Signal with power ramping Defautt: OFF
OFF Permanent signal
State: RFG Option: none | with query | Note: (N4)
Output level
Syntax: SOURce:RFGen:POWer
Value range: | (-1200-ex. att) ... (+13.0- exi. att.) dBm . Detault; -80.0 ¢Bm
: State: RFG Option: none | with query | Note.: Level is automatically adapted to the output and eutput connection when
- selecting the parameter set, (N4)
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Notes:

4

gNOI)QFigure:RFGen:SELect is used to select a generator setling in which the values can be configured
{with CONFigure:RFGen:....}.

SOURce:RFGen:SELect permits to load the values of the selected setling (adapt them to the output‘ or
output connection, if necessary). Using SOURce:RFGen.... the values of the selected generator setling
can be changed (they are lost when a different setting is selected).

www.valuetr nigs,com
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5. AF Generator Setting

Frequency

Syntax: CONFigure:AF Gen:FREQuency{.CW|:FiXed]

Value range: | 20.0... 10000.0 Hz Default: 1000.0 Hz
State: ALL Option: B41 | with query

Level

Syntax: CONFigure:AFGen,VOLTage

Value range: | 100pv..50V {in steps of 10 V) Default: 1.0V
State: ALL Option: B41 | With quary

Switching generator on and off

Syntax: SOURce:AFGen;STATe

Value range: | ON | Swilch generatar on Default: OFF
OFF Swilch generator off

State: ALL Option: B41 | withquery | Note: The generator is autamatically switched off with burst and

BER measurements.
6. AF Setting

Distortion frequency

Syntax: CONFigure:AFMeas:FREQuency:DISTortion

Value range: 50.0 ... 5000.0 Hz Default: 1000.0 Hz

State: IDLE Option: B41 | with query

Lower limit frequency (for distortion meter and voltmeter)

Syntax: CONFigure:AFMeas:FREQuency:MINimum
Value range: 10... 1000 H=z Default; 100 Hz
State: ALL Option: B41 | With Query | Note: This setting also affects the duration of measurement
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7. Measurement, Analysis and Result Query

7.1. AF Measurement

Display format of AF counter

Syntax: CONFigure:AFMeas:COUNter;FORMat

Value range: | LT10kHz | GT10kHz Defauit: LT10
State: ALL Option: B41 | With query

Display format of voltmeter

Syntax: CONFigure:AFMeas:VOLTage:FORMal

Value range: | RMS|SQRTms Default: RMS
State: ALL Option: B41 | With query

AF counter

Syntax;

Execute new measure-

ment and signal result

Only read resuft

READ[;SCALar};AFMeas:COUNLter?

FETCh[:SCALar}:AFMeas:COUNter?

Return: <Value> {Unit: Hz)

State: ALL Optlion: B41 | only Query | Note: No default value
AF voltage

Syntax:

Perform new measure- READ[:SCALar}AFMeas:VOLTage?

ment and signal result

Only read result

FETCh[:SCALar]:AFMeas:VOLTage?

Return:

<\alue>

(Unit: V)

State: AtL

Option: BN

only query

Note: No default value

www.valuefronics.com
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Distortion

Syntax;

Execute new meastire-
ment and aignal resutt

READ(:SCALar]:AFMeas:DISTortion?

Only read result FETCh[:5CALar}:AFMeas:DISTortion?
Retumn: <Value> {Unit: %}
State: ALL Option: B41 | onlyquery | Note: No default value

7.2. BER

7.21. Selection of the BER Measurement Configuration {Parameter Set)
Syntax; CONFigure;BER:SELect <value>

Valuerange: | BER1|BER2| BER3 | BER4 | BERS | BER6 | BER7 Default: BER1
State: ALL Option: B4 with query | Note: (NGa)

7.2.2. Measurement Tolerances for the BER Configuration Selected

Maximal values for class-lb events

Syntax: CALCulate:LIMit:BER:CLIB:MEVents <numeric_value>
Value range: | 0... 100000
State: ALL Option: B4 With Query | Note: No default value, (NG6c)

Maximal values for class-ll events

Syntax: CALCulate:LiMit:BER:CLI:MEVents <numeric_value>
Value range: 0 ... 100000
State: ALL Option: B4 with Query | Note: No default value, (N6c)

Maximal values for erased frames

Syniax: CALCulate:LIMit:BER:EFRamesMEVents <numeric_value>
Value range: | 0 ... 50000
State; ALL Option: B4 With Query { Note: No default value, (N6c)

www.valuetremes:com
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7.2.3. Measurement Parameters for the BER Configuration Selected

Level for TCH in the used timeslot

Syntax: CONFigure:BER:POWer{:USED] <numeric_value>

Value range: | (N2d)

State; ALLexcept | Option: B4 With Query | Note: No default value, (NBa}
BEXT

Level for TCH in the unused timeslots

Syntax: CONFigure:BER:POWer.UNUSed <numeric_value>

Value range: | -20..+30dB

State: ALL except! Option: B4 With Query | Note: No default value, (N2e), {NBa)
BEXT

Number of frames to be sent

Syntax: CONFlgure;BER:FRAMestosend <numeric_value>

Value range: 1 ... 50000

State: ALL Option: B4 with query | Note: No defauft value:

Maximal number of the samples tc be sent and test time

The maximaum number of samples sent in the test is derived from the value for “Frames to send" ab.
These values are only reached in the test if the errors occurring do not exceed the tolerances or

ASAMples is selected as an abort condition (CONFigure:BER:SCON(dition).

Syntax: CONFigure:BER:CLIB:MSAMples?
CONFigure:BER:CLIEMSAMples?
CONFigure:BER:EFRames:MSAMples?
CONFigure;:BER: TEST.TIME?

Return 78 ... 760000 (Class IB}

132 ... 6600000 {Class il)

1 ... 50000 (Erased Frames)
0.02... 1000 (Test time, unit: 5)

set.

State: ALL Option: B4 with Query | Note:  The values have been derived from “Frames to send™ and thus cannct be
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Abort condition for BER measurement

Syntax: | conFigure:BER:SCONGtion <value>

Value range: | ALIMits

| Abort when all limits have been reached

ASAMples | Abort when all samples have been transmitied
FLIMkit Abort on first axceeding of a limit
State; ALL Option: B4 with Query | Note: No default value

7.2.4. Measurement

Measured values of class' ib

Syntax:
Execute new measure-
ment and signal result

Only read result

READ[:SCALar|:BER:CLIB[.BER]?
READ[:SCALar].BER:CLIB:EVENts?
READ[:SCALar]:BER:CLIB:RBER?

FETCh[:SCALar}:BER:CLIB[:BERJ?
FETCh[:SCALar}BER:CLIB:EVENts?
FETCh[:SCALar}BER:CLIB:RBER?

Retumn: BER and RBER: G..100 (Unit: %)
Events: 0 ... 100000
State: BTCH Option; B4 Only query | Note: No default values, (NEb})

Measured values of class Il

Syntax;
Execute new measure-
ment and signal resuft

Only read resuit

READ[:SCALar|:BER:CLI[:BER]?
READ[:SCALar|:BER:CLI|:EVENts?
READ[:SCAL=f]:BER:CLI:RBER?

FETCh[:SCALar]:BER:CLI[:BER]?
FETCh[:SCALar]:BER:CLILEVENIs?
FETCh[:SCALar:BER:CLIRBER?

Return: BER and RBER: 0..100 (Unit: %)
Events: 0 ... 100000
State: BTCH Option: B4 Only query | Note: No default values, (N6b)

Measured values of erased frames

Syntax:
Execute new magasure-
ment and signat result

READ[:SCALar}.BER:EFRames[.FER}?
READ[:SCALar):BER:EFRames:EVENIs?

Only read resuft FETCh[:SCALar]:BER:EFRames[FER]?
FETCh[:SCALar;:BER:EFRames:EVENIs?
Retum: FER: D..100 (Unit: %)
Events: D ... 50000
State: BTCH Option: B4 Only query | Note: No default values, (NEb)
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Total resuit of a BER measurement

Syntax:
Execute new measure- READ[:SCALar:BER:TRESult?
ment and signal result

Only read result FETCh[:SCALar}BER.TRESult?

Return: PASS | Results valid, all configured frames sant; all tolerances observed
FAIL | Results valid, but not all frames sent and/or ioierances observed
I
|

INV Maasurement resulls are invalid
TLOW BS signal leve! too low, results are not valid
IMP No measurement possible, resulis are hot valid

State: BTCH Option: B4 only query | Note: No defautt values, (NEb)

7.2.5 Measurement of BER with External Abis Monitor

This measurement can only be performed in the remote mode.

Procedure:

Starting the measurement by "PROCedure:BTSState BEXTemal™ after synchronization and setting
the RF level in the state BTCH. This command leads to the state BEXT.

With "CALCulate:BER:EXTemal:BiTSequence ....", the CMD receives the reference data which are
immediately evaluated. The remote control is only enabled again after completion of the evaluation.

As long as the CMD is not requested to reset the results (via *CALCulate:BER:EXTemal:CLEar™), the
speech frames received are appended to those received so far and the evaluation is updated for all
blocks.

The group of commands "CALCulate:BER:EXTemal:.CLIB:...?"
and
"CALCulate:BER:EXTemnat:CLI!:...?" provides the current results.

Note that the evaluation is made with the pseudo random bit patten sel via
"CONFigure:SPEech:MODE.." and that an evaluation is only possible with the pseudo random
sequences, The bit patlern cannot be changed in the state BEXTemal.

By abandoning the state BEXTemal the measurement is completed.
( "PROCedure:BTSState BTCH " in the state BEXT )
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Reinitialization of the bit sequence for BER calculation

Syntax:

CALCulate:BER:EXTemal:CLEar

State: BEXT

Option: B4 | no query

Level for TCH in the used timeslot

Syntax: CONFigure:BER:EXTemal:POWer:USED] <numeric_value>
Value range: | (N2d)
State: ALL Option: B4 with query | Note: no default value, (NGa)

Level for TCH in the unused timslots

Syntax; CONFigure;BER:EXTemal:POWer:UNUSed <numeric_value>
Value range: -20...+30dB
State: ALL Option: B4 with query | Note: No default value, (N2e), (NGa)

Transfer of the bit sequence to the CMD (for BER calculation}

Syntax: CALCulate:BER:EXTema!:BITSequence «string> i
. |<string>: Bils of a speech frame in the form of an ASCIl string (260 bits = 65 bytes ASCII),
Value range: e.g. bit pattern *10001011* Is transferred as "8B" i
State: BEXT Option: B4 no query Nate: no default values
Fetching the results of class Ib
Syntax: CALCulate:BER:EXTernal:CLIB[:BER]?
CALCulale:BER:EXTemal:CLIB:EVEN!s?
Return: BER: €..100 {unit: per:cent)
Events: 0 ... 100000
State: BEXT Option: B4 only query | Mote: no default values
Picking up the results of class Il
Syntax: CALCulate:BER:EXTernal:.CLI[:BER]?
CALCulate:BER:EXTemal:CLIi:EVENts?
Return: BER: 0..100 {Unit: percent}
Events: D ... 100000
State: BEXT QOption: B4 oniy query | Note: no default vaiues
ciz E-2
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Total result of a BER measurement

Syntax: CALCulate:BER:EXTemal. TRESult?
Retumn: OK | Valid measurement results
INV | Invalid measurement results (no resutt available yet )
INVS | Invalid measurement results { Invalid String }
State: BEXT GCption: B4 Only query | Note: no default value
Notes
. The limits set (CALCulate:LIMit:BER:....MEVents) are not observed
. CONFigure:SPEech:MODE (for switching over the pseudo random bit pattern) is not

possible in the BEXTernal mode; the BEXTemal state must therefore be abandoned before,
the switchover made and BEXTemal selectd again.

7.3. Power

7.3.1. Tolerance Values

Resetting to default values

Syntax: CALCulate:LiIMi:POWer|: TEMPlate].CLEar

State: ALL Option: B4 No guery Note: Sets the GSM or DCS1800 tolerances
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Tolerances for power time template

The level designation in the power time tempiate for the command
CALCulate:LIMit:POWer[: TEMPlate][:DATA] can be obtained from the following illustration:

D

H
A A
Syntax; CALCulate:LIMit:POWer{. TEMPlate][.DATA]
<numeric_value>,
<pimeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<humeric_value>, <numeric_value>, <numeric_value>, <numeric_value>
Value range: Default:
-100.0... 0.0 dBm Absoiute level at A GSM: -36.0 dBm
DCS1B00: -<47.0dBm
-100.0...0.0dB Relative ieve! at A -70.0dB .
-1000...0.0dB Relative jevel at B -30.0dB
-1000..0.0dB Relative lavel at C -6.0dB
0.0...+200dB Relative |evel at D +4.0dB
0.0...+504dB Relative level at E +1.0dB8
-5.0..0.0dB Relative lavel at F -1.0d8
-100.0...0.0dB Relative level at G £.0dB
-100.0...0.0dB Relative level at H -30.0dB
State: ALL Option: B4 With query

Query for observance of the tolerances of the power/time template

Syntax: CALCulate:LIMit:POWer[ . TEMPlate]:MATChing?

Retumn: MATC | Limit values observed
NMAT | Limit values nol cbserved
INV | No measurement result provided
NRAM | No ramp provi
NTSC | No valid TSC contained
QUT Out of dynamic range
TEAR | Falling edge of burst too earty
THIG | Phase or frequency error of burst too graat
TLAT | Rising edge of burst oo iale
TLON | Burst too long
TSH | Burst too short

: State: BTCH, BAN Option: B4 only query | Note: Suppiies the result for the last measurement, (NBd), (N6}
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7.3.2. Power Measurement

Average power of the burst

Syntax:
Exscite new measure-
ment and signal result

Only read result

READ[:SCALarjBURStPOWer AVERage?

FETCh{:SCALar|:BURSt:POWerAVERage?

Return: <yalue>

(unit: dBm)

State: BTCH, BAN Option: B4 onty query | Note: no default values, (N6d)

Power values of the entire burst

Syntax:
Execute new measure-
ment and signal result

Only read result

READ:ARRay.BURSt:POWer?

FETCh:ARRay:BURSLPOWer?

Retumn: <value> {, <value~} {unit: dB)

State: BTCH, BAN Option: B4 only query | Note: no default values, (NEd), (N5e)
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7.4.
7.4.1.

Resetting to defauit values

Phase and Frequency Errors

Tolerance Values

Syntax:

CALCulate:LIMit:PHFR.CLEar

State: Al L

Option: B4

no query

Note: Sets the GSM or DCS1800 tolerances

Tolerances for phase and frequency error {single and maximum value measurement)

Syntax:

CALCulate:LIMit:PHFR:TOLerance[:DATA] <numeric_value>, <numeric_value>, <pumeric_value>

Value range:

0.0... 100,0 deg
0.0...25.0 deg

GSM: (... 200 Hz
DCS1800: 0... 400 Hz
PCS51900: 0... 400 Hz

State: ALL

Option: B4 with

(Peak phase error) Default: 200 deg
(RMS phase error) 5.0 deg
({Frequency eror) GSM: 45 Hz
DCS1800; 80 Hz
PCS1900: 45 Hz
query

Tolerances for phase and frequency error {average value measurement)

Syntax:

CALCulate;LIMit:PHFR: TOLerance:AVERage[: DATA] <numeric_value>, <numeric_value>, <numesic_value>

Value range

0.0... 100.0 deg
0.0..250deg

GSM: 0 ... 200 Hz
DCS1800: 0 ... 400 Hz
PCS1800: 0 ... 400 Hz

State: ALL

Opftion: B4 with

(Peak phase efmar) Defauli: 20.0deg
(RMS phase eror) 5.0 deg
{Frequency errol) GSM: 45 Hz
DCS1900: 90 Hz
PC51900: 90 Hz
query

Query for observance of tolerances (single-value measurement)

Syntax;

CALCulate:LIMit:PHFR:TOLerance:MATChing?

Retumn:

(MATC | NMAT | INV),

(Peak phase error)

(MATC | NMAT | INV}, {RMS phase error}
{(MATC | NMAT | INV) {Frequency &rror)
State: BTCH, BAN Option: B4 Only query | Note: Supplies the result for the tast measurement, (N6d), (NEf)

Query for observance of the tolerances (average and maximum value measurement)

Syntax:

CALCuilate:LIMit:PHFR: TOLerance, MATChing: AVERage?
CALCulate:{ IMt:PHFR: TOLetance:MATChing: MAXimum?

Return:

{MATG | NMAT | INV),
{(MATC | NMAT | INV),
(MATC | NMAT | INV)

(Peak phase eiror)
(RMS phase efror)
(Frequency emor)

. State: BTCH, BAN

Option: B4

only query 1 Note: Supplies the result for the last measurement (N6d), (N6
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7.4.2. Test Parameters for Phase and Frequency Error Measurement

Number of bursts for average and maximum value measurement

Syntax: CALCulate:LIMit:PHFR:AVERage[:COUNt] <numeric_value>

Value range: | 1...1000 Default: 10

State: ALL Option: B4 wilh query

Decoding

Syntax: . CONFigure:DECoding:MODE <value>

Value range: | STANdard | Standard mode Default: STANdard
GATBits Conslidering guard and tail bits

State: BAN Option: B4 With query | Note : Sefting applies to all phase measurements, alsa in the menu BURST
| ANALYSIS |

7.4.3. Phase Error Measurement

Total phase error of a burst (single-value measurement)

Syntax:
Exscute new measure- RMS: READ[:SCALar:BURSt:PHASe:ERRor:RMS?
ment and signal result Peak: READ[SCALarjBURSt:PHASe:ERRorPEAK?

Only read result RMS: FETCh[:SCAlar:BURSt:PHASe:ERRor-RMS?
Peak: FETCh[:SCAlarBURStPHASe:ERRor:PEAK?

Return: <value> {unit: *)

State: BTCH, BAN Option: B4 only query | Note: no default values, (NEd)

Total phase error of a burst {average and maximum value measurement)

Syntax: ]
Execute new measure- RMS: READ[:SCALar;BURStPHASe:ERRorRMS5:AVERage?
ment and signal resutt READ{:SCALar|:BURSt:PHASe:ERRorRMSMAXimum?
Peak: READ[:SCALar]:BURSt-PHASe:ERRor.PEAK:AVERape?
READ[:SCALar:BURSt:PHASe:ERRer PEAK:MAXimum?
Only read result RMS: FETCh[:SCALarBURS::PHASe:ERRor,RMS:AVERage?
FETCh{:SCALar}:BURSt:PHASe:ERRorRMS:MAXImum?
Peak: FETCh[:SCALar)BURSt:PHASe:ERRorPEAICAVERSge?
FETCh[:SCALar]:BURSL:PHASe:ERRorPEAK-MAXImMUM?
Retumn: <value> {unkt: *)
State: BTCH, BAN Option: B4 only Query | Note: No default values, (N6d}
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Phase error values 61' the total burst (single-value measurement)

Syntax:
Exacute new measure-
ment and signal result

Only read resuft

READ:ARRay:BURS!:PHASe:ERRor?

FETCh:ARRay:BURStLPHASe.ERRor?

Retumn: <value> {, <value>} {unit: *)

State: BTCH, BAN Option: B4 only Query | Note: no default values, (N6d), (NGe)
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7.4.4. Frequency Error Measurement

Total frequency error of a burst (single-value measurement)

m new Maastre- READ[:SCALar]:BURSt:FREQuency.ERRor?

ment and signal result

Only rﬁd result FETCh[:SCALar]:BURSt.FREQuency:ERRor?

Retumn: <value> {unit: Hz)

State: BTCH, BAN Option: B4 oniy query | Note: No default values, (N6d)

Total frequency error of a burst (average and maximum value measurement)

Syntax:
Execute new measiire-
ment and signal result

Only read resuft

READ|:SCALar];BURSt.FREQuency:ERRor:AVERage?
READ}:SCALar).BURSEFREQuency:ERRorMAXimum?

FETCh[:SCALar}:BURSt.FREQuency.ERRorAVERage?
FETCH[:SCALar):BURSt:FREQuency.:ERRor:MAXImum?

Retumn: <valus> {unit: Hz)

State: BTCH, BAN

Option: B4 only query | Mote: no default values, {NBd)

7.5. Spectrum Measurements

7.5.1. Tolerance Values

Resetting to default values

Syntax: CALCulate:L\Mit:SPECtrum:MODulation: CLEar
CALCulate;LIMit:SPECtrum:SWITching:CLEar

State: ALL Option: B43 | no query Note: Sets the GSM or DCS1800 tolerances

Absolute tolerances for spectrum {modulation)

Syntax: CALCufate:LIMit: SPECtrum:MODulation;ABSolute{ DATA] <numeric_valus>

Vatue range: | -100.0...5.0d8Bm

Default: -57.0 dBm

State: ALL Option: B43 | with Quary
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Relative tolerances for spectrum (modulation)

Syntax; CALCulate:LIMi:SPECtrum:MODulation:RELstive{:DATA]
<numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numaric_value>, <numeric_value>
Value range: Defautt:
-100.0..5.0d8 Relative fevel st 100 kHz +0.5dB
-100.0...5.0dB Relative level at 200 kHz -30.0dB
-100.0...5.0dB Relative level at 250 kHz -33.0dB
-100.0...5.0dB Relative lavel at 400 kHz _ £0.0d8
-100.0..5.04B Relative leve! at 600 kHz -60.0dB
-100.0..5.0dB Relative level at 800 kHz -60.0dB
-100.0..5.0dB Relative level at 1000 kHz -60.0 dB
-100.0..5.04d8 Relative level at 1200 kHz £0.0dB
«100.0...5.0dB Relative level at 1400 kHz 50.04dB
-100.0...5.0dB Relative level at 1600 kHz -50.04d8
State: ALL Option: B43 | with query

Absolute tolerances for spectrum (switching)

Syntax: CALCulate:LIMi:SPECtrum;SWITching:ABSolute[. DATA]| .

<numeric_value>, <humeric_value>, <numeric_value>, <numeric_value>
Value range Dei:iili:
; -100.0 ... 5.0dBm Absolute level at 400 kHz -23.0dBm
o -100.0 ... 5.0dBm Absolute level at 600 kH2 -26.0 dBm
B -190.0..5.0dBm Absoiute level at 1200 kHz -32.0dBm
-§00.0 ... 5.0 dBm Absaolute level at 1800 kHz -36.0d8m
State: ALL Option: B43 | with query

Relative tolerances for spectrum (switching)

Syntax: CALCulate:LIMit; SPECtrum:SWITching:RELative[: DATA]
<pumeric_value>, <numeric_value>, <numeric_value>, <numeric_vaiue>

Value range: Default:
-100.0..5.0dB Relative leei ati 400 kHz -60,0 dB
-100.0...5.0dB Relative level at 600 kHz -65.0 dB&
-100,0...5.0dB Relative ievel at 1200 kHz -75.0dB
-1000..5.0dB Refative level at 1800 kHz -79.0dB

State: AlLL Option: B43 | with query | Note: For the MS test, only the 1st lolerance s checked (with offset 400 kHz);

the other lolerances are only evaluated in the BTS test.
The query always provides ali four values.

Query for observance of the tolerances of the spectrum {modulation)

Syntax: CALCulate:LIMit: SPECtrum:MODulation:MATChing?
Retumn: (MATC | NMAT | INV)
- ,‘F’: State: BTCH, BAN Option; B43 { only query | Note: Supplies the result for the last measurement
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Query for observance of the tolerances of the spectrum (switching)

Syntax: CALCulate:LIMit:SPECtrum:BT S:SWITching:MATChing?

Return: (MATC | NMAT | INV)

State: BTCH, BAN

Dption: B43 | only query | Note: Supplies the result for the last measurement

7.5.2. Test Parameters for Spectrum Measurement

Number of bursts to be measured

Syntax: CONFigure:SPECtrum:MODulation:AVERage[: COUNY] <numeric_value>
CONFigure:SPECtrum:SWITching:AVERage[;COUNI] <numeric_value>

Value range: 1...2000 Default:

Modulation: 500
Switching: 10

State: IDLE Cption: B43 | with query

7.5.3. Measurements

Measuring the absolute power of the spectrum (modulation und switching)

Syntax:
Execute new measure-
ment and signal result

READ|:SCALar]):SPECtrum:MO Dulation:POWer?
READ|:SCALar]:SPECtrum:SWITching:POWer?

Qnly read result FETCh[:SCALar]:SPECtrum:MODulation:POWer?
FETCh[:SCALar}:.SPECtum:SWITching:POWer?
Return; <value> {unit: dBm)

State: BTCH, BAN

Option: B43 | only query | Note: no defaull value

Executing spectrum measurement {modulation)

Syntax:
Execute new measure-
ment and signal resutt

Only read resutt

READ:ARRay.SPECtrum:MODulation?

FETCh:ARRay:SPECtrum:MODulation?

Retumn: <value> {, <value>} {unit: dBc)

State: BTCH, BAN

Option: B43 | only Query | Note: no default values;
the values retumnad are the speciral lines in the following order; -11
v 0. +11 (23 values)
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Executing spectrum measurement {switching)

Syntax:
Execute new measure- READ:ARRay:SPECtrum:BTS:SWITching?
ment and signal result

Only read result FETCh:ARRay:SPECtrum:BTS:SWiTching?

Raturn: <value> {, <value>} (unit: dBe)

State: BTCH, BAN Option: B43 | only query | Mote: no defaull values;
the values returned are the speciral ines in the following order: 4 ...

0 ... {5 values)
7.6. Other Measurements
Current measurement
Syntax:
Execute new measure- READ[;SCALar].CURRent][: DC]? {Average)
ment and signal result READ[:SCALar]:CURRent[:DC]: MAX!murrl? (Maximum)
READ[:SCALar]:CURRent[:DCl:MINimum? {Minimum)
Only read resutt FETCh[:SCALar):GURRent[:DC]? {Average)
FETCh[:SCALar:CURRen{[:DC):MAXimum? {Maximumy)
. FETCh[:SCALar]:CURRen{[:DC]:MINimum? {Minimum)
Return: <value> (unit: A)
State: ALL Option: none { only query | Note: no default values
Voltage measurement
Syntax:
Execute new measure- READ[:SCALar:VOLTage[:DC]?
ment and signat result
Only read result FETCh[:SCALar:VOLTage[:DC]?
Return: <Value> (unit: V)
State: ALL Option: none | only query | Note: no default value
Frequency for measurement of peak power
Syniax: CONFigure:POWer,PEAK:FREQuancy <numeric_value>
Value range: | GSM: 800.0 ... 1000.0 MHz (in sleps of 0.2 MHz) Default; GSM: 890.2 MHz
DCS1800: 1697.6 ... 1897.6 MHz (in steps of 0.2 MHzZ) DCS1800; 1710.2MHz
PCS1900: 16816.0 ... 2016.0 MHz (in steps of 0.2 MHz) PCS1900; 1930.2 MHz
State: BIDL, IDLE Option: none | With query

www.valuetrenigsscom | ca.at E-2




Remote Control/Annex C CMD

Peak power measurement

Syntax:

Execute new measurement{ READ[:SCALar.POWer?

and report result

Only read resuilt FETCh[:SCALarl:POWer?

Return: <Value> {Unit: dBm)

State:  ALL | Option: none | Only query | Note: No defautt value

Notes:

{NEa)

CONFigure:BER:SEL=ct permits to select a BER measurement; the settings can be changed and a
measurement executed for the seiected measurement.

If a new BER measurement is selected, the measured values of the previous measurement are
maintained (and can still be fetched using FETCh). However, the total result (FETCh:BER:TRESuIt} is
set to INValid.

When the new measurement is started, the measured values are updated (which means that the
resulis of the previous measurement are lost)

{N6b) :

A new measurement is starled and the desired value returned by means of any READ command. Then
all results of this measurement can be read one after the other by means of FETCh queries without a
new measurement being performed (FETCh[:SCALar}:BER:TRESult? provides a statement on the
validity of the measured values).

(N6c)
The tolerances are only taken into account if the abort condition for the BER measurement is set to
FLIMit or ALIMits (CONFigure:BER:SCONdition).

{N&d)

When a READ command is selected, all scalar measurement results (average power, RMS and peak
phase error and frequency error) are calculated and the desired value is retumed; the remaining
measurement results can be fetched using FETCh or CALCulate. The field values cannot be obtained.
However, if the measurement is made via READ:ARRay, all scalar values are provided in addition to
the selected field values. The measurement of the field values of the power
(READ:ARRay:BURS:POWer?) and of the phase emor (READ:ARRay:BURSt:PHASe:ERRor?)
exclude one another, ie. it is not possible to fetch the phase ermor using
FETCh:ARRay:BURSt:PHASe:ERRor? after READ:ARRay:BURSt.POWer?.

{NGe)
The values are calculated in %-bit steps and are supplied in the range from bit index -10.0 to bit index
+157.0 (power) or +0.5 to +147.5 (phase error) (referred to the useful part of the burst); this resuits in

669 power values and 588 phase error values.

(N61)

The results in the tolerance query have the following meaning:
MATC: The measurement results observes the limits configured
NMAT: The measurement result does not observe the limits configured

INV: There is no measurement result
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8. Miscellaneous

8.1. Intemnal Instrument State

Current instrument state

Syntax: STATus:DEVica?
Return: IDLE | idte {initia! state) Default: IDLE
BAN | Burst analysis
BIDL | BTS test: Idie
BBCH | BTS test: measurements of the BCCH channet
BTCH | 8TS test; measurements of the TCH channel
BEXT | BTS test: BER measurements via RS Z32 / IEEE 438
RFG RF generator
State: ALL Option: none | only query
8.2, Signalling Asynchronous Events

The CMD event register is used to signal events the CMD executes without having explicitly recewed a
request via remote controt. The controller can query the events via the remote control.

The CMD enters the following events by setting the respective bit in the CMD event register: o
Event CMD event register
Synchionisation Lost bit 2

Setting a bit in the CMD event register leads to sett:ng of a hit in the operation status reglster and then
in the status byte and thus - with the IEC bus - to a service request (provided that the respective enable
registers permit the events).

A more detailed explanation of the connections in the hierarchy of the SCPI registers can be found in
the SCPI manual 1993.0, volume 1 on page 9-4.

CMD Event Register

Syntax: STATus.OPERation:CMD[.EVENL]?
Retum: b..15 Default: 0
State: ALL Option: none | only query

CMD Operation Condition Register

Syntax: STATus:OPERation:CMD:CONDition?
Retun: 0..15 Default: 0
State: ALL Option: none | only query
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CMD Event Register Enable

Syntax: $TATus:OPERation:CMD:ENABle <numeric_value>
Value range: | 0., 32767 Default: 32767
State: ALL Option: none | with query | Note: MAXimum and MiNimum impermissible
8.3. Operating Mode
Autorange
Syntax: CONFigure:AUTorange:STATe <value>
Valuerange: | ON | Autoranging active Default: ON
OFF Autoranging not active
Zustand: IDLE Option: none { With quary
8.4. Query of Options
Syntax: SYSTem:OPTions?
Retum: List of all existing options (as Bx, with x as number of the option), separated by means of commas; nat existing
options are not indicated.
Example:Optlons B1, B4, B41, BE, B61 and BY exist, then the output is:
B1,B4,841,,,.B6,BE1,,,,...BY
State: ALL Option: none | enly query | Note: No defailt value
8.5. Remote Control
Screen display of the remote-control commands and responses
Syntax: DISPlay:ENABle
Valuerange: | ON | Remole-control commands and responses appear on the screen Default: ON
OFF No screen outputs : :
State: ALL Option: none | with query | Note:
IEC-bus address
Syniax: SYSTem:COMMunicate:GPIB[:SELFJ:ADDRess <numeric_value>
Valuerange: |0..30 Pefauit: 1
State: AlL Option: none | with query
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9. Specified Commands

9.1. Mandatory Commands

Clear Status

Syntax: *CLs

State: ALL Option: none | no query

Standard Event Status Enable

Syntax: *ESE <numeric_value>
Valua range: 0..255 Default: 0
State: ALL Option: none | with query | Note: MAXimum and MINIimum impermissible

Standard Event Status Register

Syntax: *ESR?

Retumn: 0..255

Stale; ALL Option: none | only query

Identification Query

Syniax;: *IDN7

Retumn: Rohde& Schwarz, CMD,0,0.xx yy.yy.yy (e is SW version, e.g. V 1.00
yy.¥y.yy is the date, e.g. 18.10.83)

State: ALL Option: none | only query

Individual Status Query

Syntax; ‘1ST?
Return o1
State Option: none | Only query
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Operation Complete

Syntax: *OPC
Return; 1 {returns only in the case of query)
State: ALL Opfion: none | with query | Note: Alsa influences the OPC bit in the event status register.

Parallel Poll Enable Register Enable

Syntax: *PRE <numeric_value>

Valuerange: |0..255 Defautt: 0
State: ALL Option: none | with quary | Note: MAXimum and MINImum impermissible

Power-on Status Clear

Syntax: *PSC <numeric_value>

Value range: -32767 ... 32767 Default: 1
Stats: ALL Option: none | with query | Note: MAXimum and MINimum impermissible

Reset

Syntax: *RST

State: ALL Option: nane | no query Note: Sels the instrument to the defautt state{without taking into account a

cannection set up)

Service Request Enable

Syntax: *SRE <numeric_value>

Value range 0..255 Default: 0
State: Option: none | with query | Note: MAXimum and MINimum impermissible

Status Byte Query

Syntax: 5787

Retumn: 0..235

State: ALL Option: none | only query
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Self-Test

Syntax: ‘TST?

Retum: 0..256

State: ALL Option: none | only query Hnti: No emor in the selftest is indicated by the value 0
Wait-to-Continue

Syntax: "WAI

State: ALL Qption: nohe | no query
9.2, Optional Commands

Query of options

Syntax: *OPT?

Return: Identical with 5YSTem:OPTions?

State; ALL Option: none | only quety | Note: No default value, identical with SYSTemn:OPTions?

9.3. STATus Subsystem

Operation Event Register

Syntax: STATus:OPERation[:EVENL]?

Return: 0..32767 Default: 0
State: ALL Option; none { only Query | Note: Bit 8 is used as summary bit for the CMD event register.

Operation Condition Register

Syntax: S5TATus:OPERation:CONDition?

Return: 0 .. 32767 Defautt: 0
State: ALL Opfion: none | only query

Operation Event Register Enable

Syntax: STATus:OPERation:ENABie <numatic_value>

Value range; | 0.. 32767 Default: 0
State: ALL Option: none | with query | Note: MAXimum and MINimum impermissible;

bit B is used for the CMD event register.
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Questionable Event Register

Syntax: STATus:QUESHonabie[.EVEN]?

Return: 0... 32767 Default: 0
State: ALL Option: none | only Query

Questionable Condition Register

Syntax: STATus:QUEStionable:CONDition?

Retumn; 0..32767 Default: O
State: ALL Option: none | only query

Questionable Event Register Enable

Syntax: STATus:QUEStionable:ENABIe <numeric_value>

Value range: | 0.. 32767 Default: 0
State: ALL Option: none | with query | Note: MAXimum and MINimum impermissible

Resetting the instrument

Syntax:

STATus:PRESet

State: ALL

Option: none

no query

Status Queue

Syntax: STATus:QUEUe[:NEXT]?
Return: see SCPI, section 20,8 (p. 20-6) Default: 0, "no emor”
State: ALL Option: none | only query
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9.4.

SYSTem Subsystem

Next message from error queue

Syntax: SYSTem:ERRor?
Retum: see SCPI, saction 21.7 {p, 21-10) Defautt: 0, “no emor
State: ALL Option: none | only query

SCPI Version

Syntax: SYSTem:VERSion?

Rickgabe: sae SCPI, section 21,18 (p. 21-28) Default: 1993.0
State: ALL Option: none | only query
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4 Maintenance

Under normal operating conditions, regular maintenance is not required. However, we recommend to
check the lithium battery and the frequency accuracy of the reference oscillator every one to two years.

4.1 Checking the Lithium Battery

A battery-backed CMOS-RAM retains the data of the setup as well as the complete instrument settings
after switch-off.

The battery voltage can be measured using the performance-test software (menu item: Performance
Test, intemal diaganosis and battery).
4.2 Testing and Adjustment of the Frequency Accuracy

If the option CMD-B1 is not fitted, check the TCXO reference oscillator.
If the option CMD-B1 is fitted, check the QCXO reference osciilator (note warm-up period).

The reference frequency can be checked and re-adjusted, if required, using the performance-test .

software (menu item: Adjustment TCXO 10 MHz, OCXO 10 MHz).
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5 Testing the Rated Specifications

51 Test Instruments and Utilities

RF frequency counter upio 2.2 GHz . e.g., FSB.
Power meter up f0 2.2 GHz, -37...+13dBm e.g., NRVS
RF spectrum analyzer up to 3.1 GHz eg., FSB
RF signal generator upto 2.2 GHz e.g., SMHU
Oscilloscope up to 50 MHz e.g., BOL
Power supply forlabuse upto 30V, upto 10A e.g.. NGPE
AF voltmeter e.g.. UPA
AF distortion meter e.q., UPA
AF generator e.g., UPA

GSM mobile telephone

Note:
The instruments mentioned below are required to completely check,whether the data given in the data

sheats are adhered to, however, & limited function and data test can be parformed without these

instruments. .
GMSK generator GSM frequency range e.g.,. CMTA 94
Power generator Frequency depends on type,

up to +47 dBm
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52 Test Procedure (using Service Software)

521 Booting for DOS

Al service programs of the CMD are only accessible under DOS. An extemnal keyboard must be
" ‘connecied to the CMD, in order to enter the DOS surface. Upon switching on the CMD, a shor signal is
- audible. The keys <Alt>, <Control> and <E> must now be pressed within 1.5 seconds. Do not press the
key <E> until the two other keys are being pressed. Startup messages such as “Testing..." are then
displayed by the controller.

If switchover fails, switch off the CMD and repeat. . -

" \When the controlier-startup has been completed, the DOS prompt is displayed.

Note:
Filas must not be modified or defeted. This would impair the validity of data and function of the CMD.

5.2.2 Starting the Program

« Bool the CMD for DOS, if required (see Section 5.2.1).
« Change directory: cd \service <ENTER>.
« Call performance-test program: check <ENTER>.

523 Operating the Program

The program can be operated either using the CMD keyboard or the extemal PC keyboard. That key
on the external keyboard that corresponds 1o the softkey is given in brackets "<>" The default key is
framed by two lines; it can be selected with any key which is nol used, e.g.. <SPACE KEY> or <
ENTER>. -The <ESC> key can be used 1o abort the running test or the program.

Subsequent to the start messages, the CMD status is displayed. Check, whether the instrument
variation and all options fitted have been exactly identified.

The program then prompts for the desired program status. Select the "SERVICE" mode. !t is advisable
to used the option "External Reference” (CMD-B3), but is is not absolutely necessary. The test
selection menu is then displayed. For selection of a menu item, use the keys <Cursor up>, <Cursor
down>, <Page up> and <Page down> to position the cursor next to the menu item, then, press the
<ENTER> key.

A test point is entered under the assumption that there is no connection to an extemal test instrument.
When a test has been selected, the user is prompted step by step lo camy out various actions, such as:

connection of extemal measuring facilties to the CMD, settings and measurements on test instruments
as well as reading off CMD-intemal test resulis.

if the requested action has been executed, the test run is continued by pressing the default key. A
number of measurements allow for repeating the current or the preceding measurement or to skip the
subsequent measurement.

A few instructions are output together with additional information to ease troubleshooting.
The program is left by simply switching off the instrument.
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CMD Test Procedure

524 Tests To Be performed

The test selection menu is divided into two sections:

Adjustments
diustments and to check the intemnal diagnosis facitlity. A few diagnostic

is used to perform mere 8
voltages have no corresponding irimming facility. If the voltage is out of tolerance, the module must be

replaced.
Trimmers and rated values at the associated test points are displayed.

performance-Test
A complete performance test of the CMD includes all selectable menu entries of the test selection

menu under performance test
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