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Supplement to Data Sheet CMD55 (PD757.0306.24)

Different technical data for the CMD55
with
modification CMD-U18 (1099.5358.02)

RF generator 1 (TCH)

RF IN/OUT

Output level ..., ~120 dBm to -15/-17* dBm

Level ermor. ..o < 2.0 dB (-15/-17* dBm tc ~35/-37* dBm)
< 1.5 dB {(-35/-37" dBm to -120 dBm)
<1.0 dB (at-104 dBm)

RFOUTZ2

Not available

RF generator 2 (BCCH)

RF INJOUT

Output [evel..o e, -120 dBm to -17/-19* dBm
Level @rror. ..o, <20dB

RFOUT 2

Not available

Analyser

RF IN/OUT

Level range ..o 0 to 4G dBm

Error peak power meter.........c..cee, in GSM band: < 0.5 dB + resolution

in DCS bands: < 0.8 dB + resclution

Y DCS1900 frequency range

FD757.0306.24 A E-1



Supplement to Data Sheet CMD55 (PD757.0306.24)

Different technical data for the CMD55
with
modification CMD-U20 (1099.5606.02)

Combined mode (BCCH and TCH in different GSM bands}):

Level error of Synthesizer 1

RFINFOUT . <3dB
RFOUTZ i <3dB

Level error of Synthesizer 2
RF INJOUT 1o <3dB
RF QUT2 oo <3dB

Remark to technical data in the rated femperature range 0 to 45°C:

With very low ambient temperatures a warmup iime up to 30 min. is necessary fo achieve thermical
balance in the instrument.

PD757.0306.24 B £-1



Supplement to Data Sheet CMD52/CMD55 (PD757.0306.24)

CMD-U13 (data differing from CMD55)

CMDS&5 with CMD-U13 have a 10 dB more sensifive RF input 1.
This results in the following spacifications differing from those of an unmodified CMD 85:

Peak Power Meter {RF IN/JOUT)

Measurement range
Maximum RF Power

Error in GSM300 band
Error in GEM1800/1900 band

Phase and frequency error measurement
Level range (RF INJOUT)

Burst Power measurement

Reference level range for full dynamic range
{RF IN/OUT)

-10 to + 37 dBm

+ 37 dBm

<{.5 dB + resclution (P> -6 dBm)
< 0.8 dB + resolution (P> -6 dBm)

-10 to + 37 dBm

GSMB00: C to + 37 dBm
GSM1800/1900: -10 1o + 37 dBm

CMD55 with CMD-U13 have a different outpuft level range at RF OUTZ.

RF generator 1
Output level range (RF OUT2)

RF generator 2
Cutput level range (RF OUT2)

*1 I GSM1800 band with option CMEB-519 fitted

PD757.0306.24
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Safety Instructions

This unit has been designed and tested in accordance with the EC Certificate of Conformity and has left the
manufacturer's plant in a condition fully complying with safety standards.

Te maintain this condition and to ensure safe operation, the user must observe all instructions and warnings
given in this operating manual.

1.

The unit may be used only in the operating
conditions and positions specified by the
manufacturer. Unless otherwise agreed, the fol-
lowing applies to R&S products:

Pollution severity 2, overvoltage category 2, 1P
degree of protection 2X, aititude max. 2000 m.

The unit may be operated only from supply net-
warks fused with max. 16 A.

For measurements in circuits with voltages Vs
> 30V, suitable measures should be taken to
avoid any hazards.

{using, for example, appropriate measuring
equipment, fusing, current limiting, electrical
separation, insulation).

if the unit is to be permanently wired, the PE
terminal of the unit must first be conhnected 1o
the PE conductor on site before any other con-
nections are made (instaliation and cabling of
the unit to be performed only by qualified techni-
cal personnel).

For permanantly installed units without bullt-in
fuses, circuit breakers or similar protective de-
vices, the supply circuit must be fused such as
fo provide suitable protection for the users and
gquipment.

Prior to switching on the unit, it must be ensured
that the nominal voliage set on the unit matches
the nominal veltage of the AC supply network.

if a gifferent voltage is to be set, the power fuse
of the unit may have to be changed accordingly.

Units of protection class | with disconnectible
AC supply cable and appliance connector may
be operated only from a power socket with
earthing contact and with the PE conducter con-
nected.

7.

10.

It is not permissible fo interrupt the PE conduc-
tor intentionally, neither in the incoming cable
nor on the unit itself as this may cause the unif
o become electricaily hazardous.

Any extension fines or multipie sccke! outlets
usad must be checked for compliance with reie-
vant safety standards at regular intervals.

If the unit has no power switch for disconnection
from the AC supply, the plug of the connacting
cable is regarded as the disconnecting device.
In such cases it must be ensured that the power
plug is easily reachable and accessible at all
times (length of connecting cable approx. 2 m).
Functional or electronic switches are not suit~
able for providing disconnection from the AC
supply.

If units without power switches are integrated in
racks or systems, a discennecting device must
be provided at system level.

Applicable local or national safety regulations
and rules for the prevention of accidents must
be cbserved in all work performed,

Prior to performing any work on the unit or
opening the unit, the latter must be discon-
nected from the supply network,

Any adiustments, replacements of parts, main-
tenance or repair may be carried out only by
authorized R&S technical personnel.

Only original parts may be used for replacing
parts relevant to safety (eg power switches,
power transformers, fuses). A safety test must
be performed after sach replacement of parts
relevant fo safety.

{visual inspection, PE conductor test, insulation-
resistance, leakage-current measurement, func-
tional test).

Any additional safety instructions given in this
manual are aiso {0 be observed.

Safety-related symbols used on equipment and documentation from R&S:

Observe PE terminal Ground
operating indication for terminal
instructions units >18 kg

085.1000 Sheet 17
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Shock hazard High
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ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 8502038

This is to certify that:

Equipment type Order No. Designation
CMD52 1050.9008.52 Digital Radio Communication Tester
CMD55 1050.9008.55

compiies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electrical equipment for use within defined voltage limits
(73/23/EEC revised by 93/68/EEC)

- relating fo electromagnetic compatibitity _
(BYI33B/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:
ENG1010-1 : 1991
EN50081-1: 1992
EN50082-1 : 1992

Affixing the EC conformity mark as from 1985

ROHDE & SCHWARZ GmbH & Co. KG
Milhldorfstr. 15, D-81671 Minchen

Munich, 1995-06-26 Central Quality Management FS-QZ / Becker
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ROHDE& SCHWARZ

EC Certificate of Conformity

Certificate No.: 9502043

This is 1o certify that:

Geratetyp Identhummer Benennung

CMD-B1 1051.6002.02/.04 Reference Oscillator OCXO

CMD-B19 1059.6201.02 PCS1800

CMD-B2 1059.8604.02 OCXO Reference Oscillator

CMD-B3 1051.6202.02 Multi Reference Frequency In/Quiputs
CMD-B4 1051.6654.02 DSP Option Carrier

CMD-B41 1051.6902.02 Audio Measurem. w. Freg. Counter
CMD-B42 1051.7150.02 High Dynamic Burst Analysis
CMD-B43 1059.6001.02 GSM/DCS1800 specific Spectrum Measurem.
CMD-B5 1051.86587.02 Real Time Speech Coder/Decoder
CMD-B6 1051.7409.02 Adapter for CMD-B. -Options
CMD-B&0 1059.5405.02 Adapter for CMD-B. -Options
CMD-B61 1051.7609.02 IEEE 488 BUS Interface

CMD-BB2 1051.8205.02/.04 Memory Card Interface

CMD-BY 1051.8357.02/.04/.06 ABIS Interface

CMD-B8 1059.8204.02 Testmobile Functionality

CMD-B81 1059.7508.02/.04 AWGN Generator

CMD-B82 1059.4344.02/.04 AMPS Opticn

CMD-B84 1009.5806.02 1S 138

CMD-B9 1051.6402.04 Second RF Synthesizer

complies with the provisions of the Directive of the Council of the European Union on the
approximation of the laws of the Member States

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/283/EEC, D2/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:

ENS0081-1: 1982
ENS0082-1 1 1992

Affixing the EC conformity mark as from 1995

ROHDE & SCHWARZ GmbH & Co. KG
Miihldorfstr. 15, D-81671 Mdnchen

Munich, 1997-05-22 Central Quaiity Management FS5-QZ / Becker
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CMD Explanation of front and rear view

1 Preparation for Use

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

» Carefully check the instrument for mechanical damage. Should the instrument be damaged,
immediately notify the forwarder which 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. H is

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

1.1 Explanation of Front and Rear Views

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

1050.8008.52 1.1 E-11
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CMD

Explanation of front view (control panels)

Numeric keypad for all numerical entries.

Aborts entries not yet concluded.
Swilches of or selects the mnimum
valug when entering values.

Swilches off running measurements.

Swilches off various funclions

Changes to the highest-iavei menu.

Changes i the nex{ higher menu,

Key for initiating slorage cperations
on the memery card.

Hardcopy of screen outpui on
printer.

Varies the brighinass of

screen fumination.

Deletos the flgure last entered.
User selection for the

savefrecall functions,

interrupts measurements of

measuremnent seguences and
aborts editor enlries.

1050.8008.52

VAR

MEMORY CARD

Y Iy
cecessvee
N N RN N N N

Loudspeaker for monitoring various AF signals.

1.3

Dimension keys with ENTER function
Hexadecimal digits Ao D

Key term inating all numeric enlrigs nof having

or not raguirng any dim ension or guasidim ension.
Activates the functions or measurements which were
deactivated by Off

Spinwhes!

Slot for insertion of the memary card.

Savaes instrument setups.
Recalls instrument setups.

- Sets the instrument to a defined status.

After pressing this key, a description of
the most impartant steps of operation is
displayed on the screen,

i As a prefix before aciivaling a softkey, a
i change into the configuration menu is
L performed instead of the function,

Swiches from IEC-bus control io manual
operation
{with alphanumeric editing: right cursor).

- Starts measurements interrupled with STOP
REAK

{wih alphanumeric aditing: left cursor)

E-11
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CHMD

PIN assignment of 50-way MULTIFUNCTION connector

{only for certain models)

17,{'"‘00oo“ooa.ono-oo'Q{-\%
i 4
33?‘\_0--000100000000| ]
50 L N N R A I A /Y

Pin assignment front-panel top view

1)

Handset Out low-impedance}:
Nominal output ievel: 492 mVymns
Full output level: 700 mVyms

Handset In (high-impedance):
Nominal input fevel:  50.8 mVms
Full output level: 70 mVims

2)

important notes:

These external ¥G modulation signals are added 10 the
internal signats. The transmit level is not

affected.

Normal application:
Internal modulation, pin 16 and pin 32 not connected (open).

Special application:
External moddiation at pin 16 and pin 32:

DC offset: -2.5 V
Leval: +2.5 Vpto -2.5 Vp

Internal modulation must be switched off
{eg RF GENERATOR mienu).

1050.9008.52

Pin | Signal designation | Function
1 HANDSET GUT 1) Handset connection
18 | Ground (Function only with
34 | HANDSET IN option CMD-BE)
2 [ Ground Data pattern genarator
3 DPG HFF . .
(Function only with
19 | DPG EXTRST ; ;
particular instrument
35 | DPGEXTD configurations)
38 | DPG EXTW
4 SER DSR
) SER TXDATA
6 SER RXDATA
7 SER RTS Ser. data interface (1/O)
26 | Groung {Function only with
21 | SER RLSD particuiar instrument
22 | SER TXCLK configurations)
23 | SER RXCLK
37 | SERDTR
38 | SERR!
3% [SERCTS
g BICLK Bit inferface
24 1 BIDATA {Function only with
4G | Ground particuar instrument
41 | BIFRAME configurations)
g FRAME GSM-specific clock
10 | 51 MULTIFRAME outputs
11 | Ground (USERTRIGGER ig
25 | BITOLK input). Time reference
26 | 26 MULTIFRAME Is CMD transmitter
27 | USERTRIGGER (only with option CMD-
42 | sLOTOUT B5)
43 | SUPERFRAME
12 | SER DUTRLSD
13 | SER DUTTXCLK
4 | SER DUTRXCLK ; ;
o8 | SER DUTDTR (S]?Ci;l)a! data interface
28 | SER DUTRI i ;
{Function onty with
2(1} éEO%%UTCTS particutar instrument
44 | SER DUTDSR configurations)
43 | SER DUTTXDATA
46 [ SER DUTRXDATA
47 | SER DUTRTS
15 | vacant
48 | vacant
16 | PRIEXTQ 2} G micdulation inputs
32 | PRIEXTI {Synthesizer 1)
4% | Ground
/G demodulator
17 | AQEXT outputs {Lavel is
33 |AIEXT adiusted via the
50 | Ground software to max. £ 2.5

Vp, AC coupling)

E-11



Puiting into Operation CMD

1.2 Putting into Operation

1.21 Setting up the Instrument

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

For convenient operation of the instrument note the following:

« Do not cover the ventitation openings!
=  Ambient temperature 0 to 45 °C.

¢ Avoid moisture condensation. If it however occurs, the instrumeni must be wiped dry before
switching on.

o Note the warme-up time of the temperature-controlled OCXO reference oscillator (option).

1.2.2 Mounting into an 19" Rack

Using the rack adapter of the tye ZZA-94 (order number 396.4905.00) the instrument can be mounted
info a 19" rack according to the mounting instructions supplied.

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

1.2.3 Connecting the Instrument to the AC Supply

The CMD is equipped with an AC voltage detection, ie. it is automatically set to the respective AC
supply voltage. (Range: AC voltage 80 to 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

10560.9008.52 1.6 E-11



cMD Putting into Operation

1.2.4 How to Ensure EMC

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

1.2.5 Switching on the Instrument

As soon as the main power switch at the rear of the instrument is in the OFF position, the complete
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
instrument.

Standby position:
Only the reference frequency oscillator is supplied with operating voltage and the vellow LED
{STANDBY) is luminated.

ON positior:
The green LED (ON} is illuminated, all modules of the instrument are supplied with operating voltage:

STANDRY ~ ON
o .

Main power switch

(rear panel} [ \1

Power 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 powar
switch.

Fuse holder

1060.9008.52 1.7 E-11



Putting into Operation CMD
1.2.7 Input Level
Observe the maximum input leveis at connectors RF IN/OUT and RF IN2
specified in the data sheet!
1050.9008.52 1.8 E-11
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CMD Getting Starfed

2 Manual Operation

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

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, which will lead step by step through a complete test on a GSM mobile phone.

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

2.1 Getting Started

Section 2.1 has been designed mainly for the newcomer to the CMD. It leads the operator step by step
through the most common tests which are performed on GSM mobile phones.

It includes connection of the phone, the steps location update and call setup as well as the individual
tests.

Each individual step additionally includes pointers e.g.@ to more detailed information on the opposite
page.

The layout and contents of this section are application-criented and contain, in addition to information
specific 1o the CMD, information relating to the GSM system.

In order to quickly become aquainted with the CMD and its numerous features we suggest to read
through this section whilst at the same time operating the CMD together with a mobile phone.

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

For further information on the individual menu iliustrations and keys kindly refer to the reference part
starting with section 2.2

1050.8008.52 2.1 E-11
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211 Manual Tests: Connecting the Phone to the CMD

Main power switch

Power connecior

*
i
|
Contrast Power
adjustment switch
ALY, Rk
MERS, APpLICS
g Digital e
e Radiocommunication
pte Tester
RARROH
SEECTRUM
CMD
HONITER
%ggam{ 45K APPLICATIOR § fpplLies
1050.9008.52 2.2

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

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

Connect the N-type connector RF
INJOUT of the CMD tfo the
antenna connector of the mobile
phone. @

Supply the mobile phone with the
correct operating voltage (battery
or power supply). @

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
opposie display and is ready to
test the mobite phone.



CcMD Getting Started

Additional information

@ Power supply
The CMD is equipped with a supply voltage identification facility and automatically adjusts itself to the
supply voltage applied. (Range: AC voitage 90 to 132 V and 180 to 265 V; 47 to 440 Hz),

@ Main power switch on the rear pansl
When the power switch at the rear is set to the OFF position, the complete instrument is
discennected 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.

@ RF connection of the mobiie phone
A high-quality cable should be used for this connection, ideally with an attenuation of less than 0.5
dB. For portable phones, the car installation set supplied by telephone manufacturers can be used.

@ Power supply for the mobile phone
In case the mobile phone is operated from an external power supply, make sure that it is capabie of
supplying the maximum peak current required. As GSM mobiie phones generate pulse-like RF
signals, they often feature a pulse-shaped current consumption. Problems may arise if power
supplies are used which cannot provide such currents with a constant voliage.

® Power switch on the front pane!
The power switch at the front of the instrument determines whether the instrument is in standby
mode or in operation.

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

Operation:
The green LED (ON) is ifluminated and ali modules of the instrument are supplied with operating
voltage.

@ Contrast
The display confrast can be adjusted using the rotary knob CONTRAST on the front panel. The
contrast adjustment depends on the viewing angle of the user and can be readjusted if the viewing
angle changes.
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21.2 Manual Tests: Setting up a Call to the Mobile Phone
H Abhuics Step
TR Digital e
HOULE Radiecommunication Set the instrument to the default
prres Tester status:
TEEE To this end, press the "RESET"
NamRow hardkey and then the "ALL
™ DATA" softkey,
MANFEGR C M D
Select
NETVORE | oy NPPLICATIOR | APPLES 7 MANUAL W‘
TEST |
to perform a manual test. ©
O L \ORILE TEST The CMD is now %rangmit&ing and
comeeT P T is waiting for the mobile phone to
EXTATT. || Vo o oy ||| Siena sigMAL synchronise with the signal (Text
| Contol Chonnel 0dhe "WAITING  FOR  MOBILE
| Tt Channel B SYNCHRONISATION OR CALL
WAITING FOR MOBILE ; R Lovl Goed TS 90,0 dbm FROM MOBILE" blinks).@ @
SYNCHAOMISATION (N Levol funsed TS): ;
OR CALL FROM MOBILE { MCEC: 049 MNC: 61 NCE: OE NETWORK
[~ & = MAKE A CALL FROM MOBILE
MS POWER H g i OR PRESS
ENDICATION 3 ' CALLTO
A MOBILE ;

credit card format

Es)

- GSM
TEST SIM

. CRY.22 £039.4905.02.

ROHDE&SCHWARZ:

plug-in format

e

LOCATION UPDATE IN PROGRESS

M35 POWER
INDICATION

10560.9008,52

24

insert & test SIM card of the
appropriate size intc the phone
and switch on, @ &

If requested, enter the PIN
number followed by #.
{PIN No. of Rohde & Schwarz

test SIM card: 0000). &

The blinking text indicates that a
location update is taking place
between the CMD and the mobile
phone. @

The vertical bar indicates that the
CMD is receiving an RF signal
from the mobile phone.
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Additional information

@ Manual test
After selecting Manual Test the CMD changes the display and, after a few seconds, starts to transmit
a controt channel. In the GSM specifications, this is known as a CO carrier, containing a Broadcast
Channel or BCCH. In this case, the term “control channel” is used for the sake of simplicity, in
particular if the user is familiar with testing mobile phones of analog cellular networks.

@ Control Channel
The controf channel is used by GSM to handle the first communication between the base staticn and
the mobile phone. After switching on, the mobile phone searches for the confrol channel,
synchronises to it and decodes the information fransmitied.

@ Changing controf channel parameters
The control channel is fransmitted by the CMD on the RF channel and with the power indicated at the
top right of the display. These parameters can be changed by pressing the "BS SIGNAL" softkey and
entering the new parameters. For example press "RF CHAN", enter a new channel number on the
numerical keypad and press the ENTER key. Pressing of the MENU UP key permits o return to the
initial menu again.

Step
@ SIM card
Two types of SIM card are specified for use in the GSM system, one the size of a credit card and the
considerably smaller plug-in SIM of about 15 x 20 mm. Cne SIM card must be inserted in the mobile

phone in order to set up a call. However, it is also possible to make an emergency call without any
card by entering 112.

& TEST SIM card
Most mobile phones require a so-calied test SIM card in order to test the sensitivity (BER, Bit Error
Rate) in a test mode. A test SIM card is available from Rohde & Schwarz with the designation CRT-
Z2 (ident no. 1039.9005.02). It features credit card size and can be easily converted to "piug-in"
format.

® PIN number
Be very careful when entering the PIN number as only three falge tries are ailowed before the card is
automatically blocked. I can be unblocked by entering the PUK number which is either known or can
be obtained from the company that issued the card. See also the appropriate section in the operating
manual of your mobile phone.

@ Location update
The information transmitted by the CMD on the control channel requests the mobile phone fo
perform a location update procedure after switching-on. This is simifar to a registration procedure in
analeg networks and serves fo inform the base station that a certain mobhile has been switched on
now and is available for calls, If the mebile phone Is already swiiched on and updated, it will indicate
"Service" and wait. In this case, either switch off the mobile phone or continue a call setup. The CMD
will react accordingly.

Analog RF power indicator
The analog bar in the CMD dispiay indicates whether the CMD is receiving R¥ power of the mobile
phone. The indicator features a fast response time and a hold function so that even short pulses are
detected reliably and indicated. This is particularly useful if the mobile phone does not perform a
location update or a call setup. In this case, it is possible fo determine immediately whether the
mobile is transmitiing or not; e.g. there may be a problem in signalling or in the modulation.

1060.9068.52 25 E-11
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ADDIT,
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As soon as a location update has
been completed successfully, the
display will autematically change
to the next menu level,

O

information on the mobile phone
is displayed to the left of the
display.

e

It is now possible to call the
mobile phone by pressing the
appropriate key.©®

Alternatively, a cali can be set up
from the mehbile phene. The CMD
will react accordingly.

1610)]

In both cases, the display will
change to the next menu.

E-11
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Additional information

@ Location update not successful
If the mobile does not attempt to perform a location update, it is possible that the network simulated
by the CMD does not correspond 1o that searched for by the mobile phone according to the SIM card
used. Ir this case, the parameters can be matched.

Changing the CMD network parameters

By pressing the NETWORK softkey, the "Mobife Country Code" (MCC) and the "Mohile Network
Code" (MNC) transmitted by the CMD on the control channel can be changed. To enter the value for
Germany, e.g., select "MCC", enter 262 on the numerical keypad and press ENTER, The MENU UP
key permits to return te the initial menu. When using the Rohde & Schwarz test SIM card, enter MCC
=1 and MNC = 1.

Network selection in the mobile phone

it is also possible that the mobile phone automatically accepts all MCC and MNC codes transmitted,
irrespective of the SIM card (auvtomatic network selection). However, manual selection is also
possible. To this end, the mobile phone displays a list of all available networks and waits to be
instructed which to use. The procedure used varies from maobile o mobile. Piease read the
appropriate section of the operating manual for more details.

2 Subscriber number

The international subscriber number or IMS! (Intemnational Mobile Subscriber Identity) is read from

the SIM card. It consists of three fieids:

& A three-digit Mobile Country Code (MCC) used to indicate the "HOME" country of the card.

e A two-digit Mobile Network Code (MNC) used to indicate the "HOME" network.

¢ The Mobile Subscriber identification Number (MSIN), which may be up te ten digits long, used to
clearly identify a subscriber within a netweork.
The values for the Rohde & Schwarz test SIM card are: 001 01 0000000001,

3 Equipment Id.
The Equipment id. or IMEI (International Mobile Equipment identity) is stored in the mobile hardware.
it consists of four fields.
* Type Approval Code {TAC), six digits, allocated by type approval authorifies,

Final Assembly Code (FAC), two digits, identifies the manufacturer.

¢ Serial Number (SNRY}, six digits, unigue number within TAC and FAC.

Spare (SF), ane digit, not yet used,

@ Mobile power class
All mobile phones belong to a particutar power class which indicates the maximum output power of
the moebile:
Power class 1 =43 dBm Power class 2 = 39 dBm Power class 3 = 37 dBm
Power class 4 = 33 dBm Power class 5 = 29 dBm

Step

& Changing traffic channel parameters
A call is set up on a traffic channel. The RF channel and the transmitter level of the CMD can be
seen on the right; these valuss can be changed. For exampie, select "BS SIGNAL" and
"TIMESLOT", enter the digit 7 and press ENTER to change the timeslot to 7.

Used and Unused Time Slot Levels
The levels of the used and unused timesiots can be set separately in order that base siations can be
sirnulated with constant or different output tevels. In the GSM test "Adjacent Timeslot Rejection”, the

adiacent time slot level is set {o a higher value than the used time slot tevel in order to test whether
the mobile receiver can adapt quickly fo fast level changes.
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213 Manual Tests: Transmitter Measurementis
(incl. Measurements with Option CMD-B4)

R¥ CHANNEL:
Timeslot:
Freq. Error:

Phase Err. (PK):
Phase Err. (RMS): |

RF CHANNEL:
Timesiot:
Freq. Error:

Phase Evr, (PK):

Phase Err. (RMS):

POWER:
Reparted:
Meas. (Avg):
Ramp:
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The currently set RF channel and
the timeslot used are displayed
togethar with measurements of
the transmitter frequency and
phase error, ©

If any measurements are out of
tolerance they are displayed with
inverse video. @

The power reported by the mobile
phone and that measured by the
CMD are displayed together with
a power ramp pass/fait indication.
@

The RF burst of the mobile phone
is indicated graphically. @

Using the three softkeys at the
bottom right of the display, parts
of the curve may be expanded
(zoom).

If the ramp is out of tolerance, the
faulty section is highlighted at the
bottom of the disptay. ®
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Additional information

@ Frequency and phase error

GSM mobile phones must synchronise themselves to the frequency of the base station. The CMD
therefore measures the frequency error (frequency offset} and not the absolute fransmitter
frequency. The phase error is calculated by comparing the expected phase of the RF signal
{caiculated from the deccded bits) with the phase measured by the CMD. Two values are defined in
GEM: the absolute maximum {peak} error in a burst and the average (RMS) error in a burst.

@ Tolerances
The tolerances may be changed by pressing the "CONFIG" hardkey, followed by the "PHASE FREQ"
scftkey. Tthis sub-menu also permits to specify that the measurement shall be stopped if any values
are out of tolerance (see Step 2.

@ Power level
GSMO00 mobiles transmit one of 18 power levels; they are in 2-dB steps as folfows:

Power level 0 43 dBm
Power leval 1 41 dBm
Power level 15 13 dBm

GSM1800/1900 mobiles transmit using one of 14 defined power levels. They are in 2-dB steps as
follows;

Power level 0 30 dBm
Power level 1 28 dBm
Power levet 13 4 dBm

@ Power Ramp
The power ramp I8 displayed with a dynamic range of approximately 75dB (40dB if the CMD-B42
option is not fitted).

Please note that it is possible for the average power to be out of tolerance whilst the power ramp is in
tolerance, and vice-versa. This may occur as the power ramp, according to GSM specifications, is
not calculated with absolute values but based on the variations of the average power.

® Power ramp tolerances

The tolerance values correspond to the values defined in the GSM specifications and can be seen in
cetail by pressing the "CONFIG" hardkey foliowed by the "POWER RAMP" softkey (see Step 2).
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Additional information relating to
this measurement is displayed. ©

The mobile power level, RF
channel and timeslot may be
changed at any time. Simply
press the relevant softkey, enter
a number and press the "ENTER”

The opposite example shows the

The measurement tolerances
may be changed by pressing the
CONFIG hardkey, foliowed by the

The tolerances may now be
changed as desired or reset to
those specified by GSM by

Press the MENU UP key fo
change {c the previcus menu.

PHASE FREQUENCY Press the softkey
POWER | FOWER l
At PHASE ERROR (PK}: £3dBm | orp) Ly, ;;QSE
hEn, I e e AT L &5 1 RF CHAN,
W . 2 TiMESLOT
SPECTRUM] - : by
SWETCH., RE SHANNEL: 65 | POWER: 135 dm
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14 diim POWER
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BISE
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Additional information

@ Maximum and average values
This menu displays the current, average and maximum phase and frequency error for a given
number of bursts, This number can be set in the configuration menu of phase and frequency error
measurement. It is possible to choose between scope display for the phase error and bargraph,
which facilitates adjustment of the phase error if the transmitter requires servicing.

@ Error messages
Only values defined in the specifications are alfowed. If an invalid number is input, an error message
indicates in clear text how to proceed.

@ Measurement modes
in the configuration menus it is also possible to define the measurement mode:

» Continuous
The measurement is continued regardless of whether or not it is in tolerance.

s Stop
Stop whenever a measurement is out of tolerance.

* Single shot
The measurement is repeated once when the softkey POWER RAMP or PHASE FREQ. is
pressed.

@ Qut-of-tolerance power measurements
I & power measuremert is out of tolerance, please ensure that the attenuation of any cables and/or
antenna coupter used is being taken into account by the CMD. As some GSM power levels must be
within +/-2dB of the nominal value given in the specifications, even a small attenuation can result in
an out-of-tolerance measurement,
External attenuation values for each input/output may be entered in the CONNECTOR EXTERNAL
ATTENUATOR configuration menu. This menu may be accessed either via the main CONFIG menu
or from the MANUAL TEST menu,

Please note that any attenuation vaiues entered are also used by the autotest.
The cables, RF connections and antenna couplers must also be in good condition for satisfactory

measurements. Dirty or broken RF connections can easily cause problems, especially at the high
frequencies used by GSM networks.
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21.4 Manuai Tests: Receiver Measurements
(incl. Option CMD-B4)
MS RECEIVER REPORTS: i
RxLev: 19 {92 tc 91 dBm)
RxQual: [3] {< 0.2 %)
ADDIT

MEAS

CALL ESTABLISHED / TUNE BS SIGNAL

RF GHANNEL:
Timpsict:
Freg. Eerar:
Phase Err. (PK}:

POWER:
Reposted:
Meos, (Avg):
Ramp:

7"l MS RECEIVER REPORTS:
Rxtav: L1
RxQuel:

DIALLED NO,:|

15 113 0 dimi

TRAFFIC CHAN, IEVEL: )}
-90.0 dBm TWESLOT

{RELATIVE TO USED TS}

<20 dB

Juses

UNUSED
THAESLOT |

Phose Er. (RMS): | TSI ¥31

80.0 dBm

-20 &8

TIMESLOT

BENE

|coNT. .| BIT ERROR RATE

TEST¥

TESTZ

TEST3

TEST4

TESTS

PLEASE SELECT MEASUREMENT

TESTS

TESTF

To change paremeters

press the hord key "CONFIG"

folfowad by the required
TEST* sodtkey.

Plaase use TEST SIM card
{R&S CRT-Z2} for BER tests
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The RxLev and RxQual values
measured by the mobile phone
and reported to the CMD are

dispiayed and continuously
updated. @

Press the softkey

TUNE ’

85 SIGN.

You can now change the

fransmitter level of the CMD by

entering a number and
subsaquently pressing the
ENTER key, @

The level of both used and

unused timeslois can be entered
separately. @

Press the MENU UP key to return
fo the previous menu.

Step

BER
TEST

Bit error rafe tesis can now be
performed. @
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Additional information

O Rxl.ev and RxQual
GSM mobiles continusously measure the signal strength and quality of several nearby base stations.
The measured values are regularly transmitted to the base station in so-called "measurement
reports”. The most important valies are those relating to the base station being used for the call and
these are continuously displayed and updated by the CMD.

The values can be interpreted as foliows:

RXLev vatue Received signal strength
853 greater than -48 dBm
62 -49 dBm to -48 dBm
81 -48 dBm to -47 dBm
02 ~109 dBm to -108 dBm
01 -110 dBm to -109 dBm
0 smaller than 110 dBm
RXQuat value Received signal quality
0 BER < 0,2%
1 0.2% < BER<0.4%
2 0.4% < BER <0.8%
3 0.8% < BER<16%
4 1.6% < BER<32%
5 3.2% < BER <5.4%
8 6.4% < BER <12.8%
7 12.8% < BER

@ CMD output level
By changing the CMD output fevel whilst monitoring the RxLev and RxQual vaiues a guick check of
the mobile phone receiver can be made.

@ Used/unused timeslot)
This is useful for certain tests specified by GSM. In one test, for example, the level of the signal in
the unused timeslots is set higher than that in the used timeslot in order to test automatic level
matching of the mobile receiver.

@ Test SIM Card
Most, but not all, mobiles require a test $IM card to be used before bit error rate tests can be
performed. The test SIM card enables the mobile phone to enter loopback mode when commanded
to do 5o by the CMD. In this mode, bits sent by the CMD to the mobile are looped back in the mobile
and retransmitted. The CMD is then able to compare the bits received with those sent and can thus
determine the percentage of faully to correct bits.
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Each of the TEST softkeys is
preprogrammed and a fest may
be run simply by pressing the
appropriate key. ©

The test parameters and
tolerances are presented on the
right of the display. @&

Whilst a test is running the status
of the test is continuously
updated. @@

At the end of the test the result is
clearly shown. @®
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Additional information

O Default values
The default values have been chosen as shorter versions of those found in GSM specification 11.10
(which need up to one hour fo run). The levels used correspond to those specified for the different
classes of mobile phones i.e.:

-104 dBm for GSM900 mobile phones
-102 dBm for GSMS00 portable ghones
=100 dBm for GSM1800/1900 portable phones

@ Bit classes
The speech bits transmitted within GSM systems are separated into classes. Class It bits have no
error protection and therefore produce errors relatively easily. Class Ib bifs have a certain amount of
protection and Class 1a hbifs are very well protected. The bits are transmitted in speech frames of 260
bits (without error protection bits). The mobile phone itself can recognise errors in Class a bits and
upon doing so signals the CMD that & complete frame is in error. The percentage of false frames to
good frames is known as the "frame erasure rate" or FER,

@ Samples and Events
A given test is to send a certain number of frames containing a certain number of bits of the various
classes. These are the "sampies” to be sent.
It is then acceptable, at a certain {low) RF level, to receive a given number of frames or bits in error.
These are the "events" which can be {clerated.
At any time during or at the end of a test, the percentage error (BER) {events/samples x 100} is also
displayed.

@ Test Result
As the details of a BER test can be quite complicated the actual pass/fail result is clearly indicated. ¥
required the test may be repeated simply by pressing the relevant TEST softkey.

® Failed BER Test
If a BER test fails check the following:

1. Ensure that the attenuation of any antenna coupler and/or cables used is being taken into
account by the CMD. External attenuations for each input/output may be entered in the
CONNECTOR/EXTERNAL ATTENUATION configuration menu. This menu can be accessed
either from the main configuration menu or from the MANUAL TEST menu.

During the test the mobile receiver is being tested with very low RF signal levels, and even a
small attenuation can cause the CMD o show a fail indication.

The cables, RF connection and antenna coupler (if used) must also be in good condition. Dirty
or broken RF connections can easily cause problems, especially at the high frequencies used by
G3M networks.

Please note that the above aftenuation values are also used in the autotest.

2. It may be that interference is being received by the mobile phone on or near the channel being
used for the BER test. Tests have shown that signals from real networks, whatever type of
modutation they use {or even if the signat has no modutation) can cause interference problems.
The external signals may interfere with the signal sent from the CMD to the mobile, in particular
during BER tests where the output level of the CMD is reduced to as low as -104 dBm. The BER
test should ideally be performed in a shielded room, however, if this is not possible, the
channel(s) used for the test should be changed. If different results are obtained on neighbouring
channels, the problem is likely to be due to external interference.
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Getting Started

CMD

BER TEST DEFINITION  TEST1 Press the CONFIG hardkey
e ; followed by one of the TEST
L T L TRAFFEC CHAN. LEVEL: USED s .
| ek vETS: X, SaMPLES: | FBO dE TIMESLOT softkeys. The test configuration
cLassi | wstEiT 39000 BIT ; Kttt SED T5) 20048 TN can then be changed. ©
CLASS B 27EBIT GEIO0 BIT ‘
ﬁg:sh&g 1 FRAME 500 FRAME ‘
FRAMES : |
Tosh | 5 | resme: 10 |
MEAS. g
MODE BER
5TGP s, LIMIT ALL EAMETS;
. COND, :JQNE E;(CEEDED
Press the MENU UP key. A
WENU change is made to the previous
up menu.
e | CONTIRUBUS BIT ERROR RATE - } _ Step3 '
RESTART %mss %1{,?390;.; TRRFFIE CHAN. LEVEL: 104,93 éBm lTlIs?‘%EﬁSLﬂT
' ::ziass 1 ﬂ:.ﬁﬂnzl feotative to USEB 15 0.0 de ?&BESSI:L%T P;essthe softk@y
FHRGED FRAMES | D.060% CONT.
Mg RECEIVER REFORTS BER MEAS.
Exteq & €105 to -104 dBm}
ﬁ:g:;ugz B8kl 6 'f->u to enter a further BER menu,
gsgg, B[R BER SERRCH: 1.0% %Egg?l
INDICRTGR
AVERSSE | 20Frame —— SERSCH
CiﬁSS OR,?gg% In this menu it is possible to vary
b 0.000% the CMD signal level whilst
. 1 continually measuring the BER,
I - FER, RxLev and RxQual. @
MS RECEIVER REFORTS
Rxlev |8 {-103 to -102 dBm}
RxQual| 2 {0.4 10 0.8 %)
Press the MENU UP key again to
Mggﬁ change to the previous menu.
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CMD Getting Started

Additional information

(D BER test configuration
By entering the number of frames to be sent, the number of samples and the test duration are

automatically displayed.

The stop condition may also be specified in order, for example, to stop a test after the first tolerance
limit has been exceeded. Thus, the test is kept to the shortest possible duration.

@ Continuous BER
This method is useful during fault finding where an exact BER test is less important than the ability to
vary the CMD output level whiist continuously measuring the receiver BER.

A comparison may also be made between the BER measured by the CMD and that reported by the
mobile (RxGQual}.
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Menu structure, basic steps of operation CMD

2.2 Menu Structure

(only the most important
menus are shown)

Sglaciion menu

CONFIG o Lo AUTOTEST

_ MANUALTEST MODULE TEST

E y

ADDITIONAL MEAS.

J,

RETWORK LOC.UPDATE |~ I BURST ANALYSIS  |=
< UPDATED : v |
RS SIGNAL [ , | |
. i Lo} REGENERATOR ||
Y
o )
CALL ESTABLISHED é, g
| > CONNECTOR
v ' v S
CALLESTABLISHED/ % ‘ o
TUNE BS S1BNAL HER TEST POWER RAMP PHASE FREQUENCY
A A

2.3 Basic Steps of Operation

Numerical enfry (VAR spinwheel permissible}

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

1} Rotation of the VAR spinwheel directly increases or reduces the setting value.

2)  Pressing the first numerical key causes an input window to be cpened, which already dispiays 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 a softkey 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 displayed on bright
background.

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

(1] [5] [dBm] = 15 dBm

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

[ENTER] = 17 dBm
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CMD Basic steps of operation

¢}  For parameters without unils, e.g. "power levels”, there are no specific unit keys. Eithar the
ENTER key or a forbidden unit key can be used to terminate the entry.

[Hzor kHz or MHz| = Power level 14

forbidden
unit keys

= Power level 15

d}  Cenversion of units is accomplished by pressing the respective (forbidgden) unit key.

Power level 15 = 13 dBm

13 dBm = Power level 15
5000 Hz = 5.000 kHz

1 out of n selection with softkeys

n Softkeys describe n different operating modes.
One of the n possibilities is always active, marked by inverse display,

Loop Toggle

Tweo (or several} operating stales are faded in next to a softkey. The softkey being active is marked by
inverse display. Changing of the operating state is effected by (repested} pressing of the softkey.

Selection with confirmation

After activating the softkey, the variation spinwheel can be used toc select all possible settings. The
setling is activated by confirmation using the ENTER kay.

Input of alphanumeric characters without external AT keyboard
After opening an input window proceed as foliows;

Positioning the curson:

Hardkey | LOCAL; fo the right
Hardkey | START| to the left

Variation of the alphanumeric character:
Rotating the VAR spinwhesl

The entry is terminated using the |[ENTER| key.
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Basic steps of operation CMD

Hardkeys

CONFIG

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 seftings. 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 asscciated with this measurement menu.

MENU
e |

This key permits fo change to the next higher menu. For example, & is thus possible fo leave
configuration menus or partial submenus,

ey,

HENL -
Hole

This key permits to return directly to the selection menu.

1 HARD |
- LORY

Print mode

After pressing the HARD COPY key, the current screen display is output to a connected printer. As the
printout is made in graphics mode, it is necessary to call the printer configuration menu in the
configuration menu using the PRINTER softkey in order to select the appropriate printer driver there.
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CRESEY

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

RESET DATA

“ALL DATA" resets ali parameters,

"WITHOUT REMOTE" resets all parameters
- Withoutthe IEEE ADDRESS and the RS232 configuration,
{ "MENUG UP" will leave the menu without changing any data,

S Ta— WITHOUT
DATA REMOTE |

Fig. 2.3-1  RESET DATA menu

The functions offered in this menu permit the user to set the CMD to a defined default status specified
by Rohde & Schwarz.

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

WITHOUT All device-intemal parameters, except the remote-control registers and the

REMOTE selected printer driver, are reset. This function is to be used preferably in

remote-control mode so that the remote-control connection is not interrupted.

If no reset is to be performed, the menu can be left using the keys MENU HOME or MENU UP,
After the two reset functions have been performed, the Home menu is entered.
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':ﬂ_SER--_

User selection

After pressing the USER key, the menu shown in Fig.2.3-2 is called up.

USER

USER 1 MUSTERMATIN MUSTERFRAL  USER 8
USER 2 MUELLER MY DATA | user &
USER3 | MAYER USER 10
SCHMIDT USER F1
LUSER 5 UNKNOWN uszmz
USER 6 NOT KNOWN : USER 13
USER 7 NOBODY USER 14

Fig. 2.3-2  USER menu

The SAVE/RECALL functions in the CMD can be ulilized by several users (max. 14} independently of
each cther, Every user may save his own settings under his own names on his own directory.

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

The user name is entered in a separate configuration menu (see Fig. 2.3-3). This is possible from the
USER menu {Fig. 2.3-2) by pressing the CONFIG key..

CONFIGURATION
USER 1 MUSTERMANN MUSTERFRAU | USER &
USER 2 MUELLER MY DATA | UsER 0
USER 3 MAYER . USER 10
SCHMIDT | MUELLER] USER 11
USER 5 UNKNOWN USER 12
USER 6 NOT KNOWN USER 13
USER 7 NOBODY USER 14

Fig. 2.3-3  CONFIGURATION menu

After activating the associated softkey, the user name can be entered numetrically via the keypad and
confirmed using the ENTER key. If an external AT keyboard is connected (instrument rear) or by means
of variation as described on page 2.19, the entry can also be made alphanumerically.

The MENL UP key permits to return to the USER menu (Fig. 2.3-2).
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CMD Basic steps of operation

SAVE/RECALL function

This function permits to save instrument setups like eg configurable BER tests, RF generator settings or
tolerance values. This instrument setup can be recalled at a later point in time.

By pressing the SAVE key, the menu shown in Fig. 2.3-4 is called up.
SAVE USER 4  SCHMIDT

1 FILE_XYZ FREE B

2 SETTING 1 FREE 9

3 FREE 10
S e . -

5 FREE FREE 12

6 SETTING 5 SPECIAL 13

7 FREE MEMCARD MEMORY

Fig. 2.3-4  SAVE menu

' If "INTERN" is selected, the settings are saved on the CMD-internal hard disk.
MEMORY This is done separately for the different user directories. The currently set USER
’ is indicated in the upper status line,

If "MEMCARD" is selected, the instrument setup is saved on a memory card
(only with Option CMD-B6 and CMD-B62). Saving is card-specific and
independent of the user selected (USER}).

By pressing one of these softkeys, the current instrument setup is saved under
1 the name indicated opposite fo the softkey. The name can be entered in a
configuration menu (see Fig, 2.3-5).

o

13

The menu can be left using the keys MENU UP or MENU HOME,
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Basic steps of operation CMD

After pressing the CONFIG key in the SAVE menu {Fig. 2.3-4}, the configuration menu for entering the
memory name is called up {see Fig, 2.3-5).

CONFIGURATION

1 FILE_XYZ FREE 8

2 SETTING 1 FREE 9

3 e 0 -
_ FREE Test 13,11 - 13.12§ FREE EE

5 FREE FREE 12

3 SETTING & SPECIAL 13

7 FREE

Fig. 2.3-5 CONFIGURATION menu

The name of the memory location can be entered numerically via the keypad and confirmed using the
ENTER key after activating the associated softkey. If an external AT keyboard is connected (rear of
instrument) or by means of variation as described on page 2.19, the entry can also be made
alphanumericaly.

Hinweis:
If setups are saved on the memory card, the configured name is also written on the memory card.

To return to the SAVE menu (Fig. 2.3-4) press the MENU UP kay.

"- REGALL-

After pressing the RECALL key, the menu shown in Fig. 2.3-6 appears.

’\’3,5'[3‘5’;"" RECALL  uUsER4  sCHMIDT
1 FILE_XYZ FREE .
2 SETTING 1 EREE Y
3 FREE 0
4 FREE crE 0
5 FREE FREE 12
& SETTING 5 SPECIAL 13
7 FREE MEMCARD MEMORY

Fig. 2.3-6 RECALL menu
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Basic steps of operation

! MEMORY |

Hal

13

I "INTERN" is selected, the setups are loaded from the CMD-internal hard disk.
This is done separately for the different user directories, The currently set USER
is indicated in the upper status line.

i "MEMCARD" is selected, the instrument setup is loaded from a memory card
(only with Opticn CMD-B8 and CMD-B62). Loading is card-specific and
independent of the user seiected {USER).

Nofte:

Reading of the memory card Is starfed when the menu is entered. To make sure
that the file name and the file data correspond fo each other, leave the menu
and call it up again when the card is changed.

By pressing one of these softkeys, the instrument setup saved under the name
indicated opposite to the softkey is loaded. The instrument then uses the setting
values and tolerance values that have been saved under this name.

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

1050.9008.52
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Sefection Menu

CMD

2.4 Description of the Menus

After switching on of the instrument, the selection menu is displayed. After selecting the operating mode,
the main topics for measurements provided by the instrument can be selected.

241 Selection Menu
A0BIT. BUM
HEAS, APPLES
AL Digital iy
Teer Radiocommunication
AUTO Tester
NNRROH
SPELTRUM
b CMD
HENITIR
?Eggﬂﬂﬂ GoH APPLIERTEDN | APPLICS

Fig. 2.4-1  Selection menu

MEAS.

MANUAL
TEST

b p—————

MODULE
TEST

[ NARROW
SPECTRUM |

1050.9008.52

Selection of the ADDITIONAL MEASUREMENTS menu. This menu permits to
perform DC voltage measurements, several DC current measurements and AF
measurements {only with Option CMD-B41) (see section 2.4.4.1).

Selection of the MOBILE TEST menu. In this menu, the GSM mobile phone test
is started (manual operation). The CMD simulates a base station (full signalling},
(see section 2.4.2).

This main menu permits to perform measurements on modules and
measurements on GSM mobile phones in service mode (see section 2.4.5),

Selection of the AUTO TEST menu. Automatically running measurements on
G5M mobile phones can be performed here (see section 2.4.7).

Selaction of the NARROW SPECTRUM menu. This menu permits RF signals to
be analyzed by means of a narrowband spectrum analyzer (only with option
CMD-K43}. This may for instance be used for the adjustrment of ¥Q modulators
(see section 2.4.8).
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CMD

Selection Menu

MONITOR

e cr—————

NETWORK |
TYPE

{only with Option CMD-B4)
Change to the RF MONITOR menu (see section 2.4.9).

{only for model 55}
Swilchover between GSMS00 and GSM1800.
With the Option CMD-B19 installed, it is also possible to switch to GSM 1900,

The switchover is effected by softkey activation, spinwhesl selection and final
confirmation using the ENTER kay. The mode presently selected is indicated in
the menu heading.

In the case of dual or muitimode devices, # is also possible to select DECT.

Specifications of GEM200, GSM1800 and GSM1900

GSMa0 GSM1800 GSM1800
Frequency range MS = B90 to 915 1710 to 1785 MHz | 1850 to 1910 MHz
BS MHz 1805 to 1880 MHz | 1930 to 1990 MHz
Frequency range BS =936 to 860
MS Midz
Duplex spacing 45 MH=z 95 MHz 80 MHz
Channels 10124 512 10 885 512 to 810
Channel spacing 200 kHz 200 kHz 200 kHz

........ R im
APPLICS |

CONFIG
MENU

——
APPLICS

!

1050.9008.52

Start of or change to an application program
{this requires at least & Mbyte memory).

Selection of the configuration menus {see section 2.4.6.1).

The spinwheel can be used 10 select an application program stored on the CMD.

Application programs can be copied fo the CMD using the PC program
FTRANS. FTRANS is supplied with every application and is described there.
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Manual Test CMD

2.4.2 Manual Test

2.4.2.1  MOBILE TEST Menu (Wait Location Update)

ADDIT.
ADOIT. | MOBILE TEST

CONNEST/, (" ysEp RF CONNECTOR: RF INJOUT || [BS SIGNAL: i
EXT, ATT. Ext. Attenuation: 20d4B i1 SIGNAL
Contrgl Channek: 65 E
RF Level: -85.0 dBm
§ Traffic Channel: 70
; Timeslot: o
WAITING FOR MOBILE i RE Level {used T5): -90.0 dBm |
SYNCHRONISATION | RFLevel {unsed TS): 2048 |

OR CALL FROM MOBILE | |/, X
[ MCC 049 MNC: 01 Neg: o | NETWORK

| MAKE A CALL FROM MOBILE |
o M5 FOWER i ‘

‘ : OR PRESS
INDICATION . ; }

CALLTO
MOBILE

Fig. 2.4-2  MOBILE TEST menu (Wait Location Update}

After selection of the main menu Manual Test, the CMD starts transmissicn on a control channel and
attempts to establish a call to the mobile station. On the ieft side of the display, the CMD indicates with
the blinking text that it is transmitting and waiting for the mobile station to respond. The power indicator
beiow detects any activity of the mobile station and indicates it dynamicatly in the display. Af the top
right of the display, the CMD indicates the frequency channel number of the current control channel
and that of the voice channel, the major parameters contained being indicated below,

[ ADDIT. | Selection of the ADDITIONAL MEASUREMENTS menu. This menu permits to
MEAS. perform DC voltage measurements, several DC current measurements and AF
measurements (only with Option CMD-B41) (see section 2.4.4.1}.

CONNECT/ Using this softkey, a configuration menu can be entered which permits to select
EXT. ATT. the RF inputs and outpuis of the CMD. i external attenuator pads are used or
IETRTPP——— the test setup inciudes a path attenuation, attenuation values can he entered in

this menu (see section 2.4.6.8).

BS This softkey permits to enter a configuration menu where the physical

SIGNAL parameters of the base station signal can be defined, This includes frequencies
and levels of the common control channel and the traffic channel. In the case of
the fraffic channel, the level of the unused timeslot can be selected in addition to
the tevel of the used timeslot {see saction 2.4.6.7).
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Manual Test

lNETWORK}

CALLTO |
MOBILE J

1050.9008.52

- Input of the network parameters:

+ MCC (Mobite Country Code} + BALIST {neighbouring cells)
+ MNC {(Mobiie Network Code)e LOC. AREA (Location Area)
+ NCC {National Colour Code}

- Inputs defining the operating mode of the location update.
- InpuLit of the mobile power used for the location update and the call setup.
- Activating the DTX moda.

(see also section 2.4.6.5).

This softkey and the message in the associated field appear only if, in the
NETWORK menu, the AUTO mode was selected for the [ocation update. The
mobile can be called using the IMSI] entered inn the NETWORK menu.
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2422 MOBILE TEST Menu (After Location Update)

After the CMD has established a call to the mobile station by way of a location update of the mobile
station, this menu is displayed differently. On the left side of the display, the essential signalling data
from the mobile station are displayed. Any time the power indicator recognises an activity of the mobile
station, it is indicated on the disptay. The information field on the right with the physical parameters of
the BS signal is supplemented by the physical parameters of the traffic channel. At the hottom right,
controls and hints as to the call to be established are displayed.

After pressing the BS SIGNAL softkey (change to BS signal menu), the BCCH is switched off. It is thus
possible that some mobiles fose synchronization if you stay in this menu too long.

~ ADDIT.

mess, | MOBILE TEST
MOBILE UPDATED: e i B8
BS SIGNAL:
Subsecriber; | 061011234567890 ] || =~~~ g5 || SFGNAL
Equip.ldent: | 123456.78,501234.0 2F Lovel annel: B5.0 dBre
Pow.Class: 1 {moex. 43 dBm) oren o
MS Ref. Level Lo PHASE L 54 ot Channed: 0
Timestot: 0
RF Level {used T5) -90.0 dBm
RF Level (unused TS) -20 dB
| MCC: 049 MNG: OF  NCC: 0 |
; i1 SHORT
a MS POWER _ MAKE A CALL FROM THE MOBILE MESSAGE
! INDICATION - OR PRESS CALLTO
: J. MOBLE |

Fig. 2.4-3  MOBILE TEST menu {(After l.ocation Update)

ADDIT. | Selection of the ADDITIONAL MEASUREMENTS menu. This menu permits to
MEAS. perform DC voltage measurements, several DC current measurements and AF

measurements (only with Option CMD-B41} (see section 2.4.4.1).

“Bs Using this softkey, a configuration menu can be entered, which permiss to define
SIGNAL the parameters of the base station signal. This includes frequencies and levels
FOPP— of the commeon control channel and the traffic channel. In the case of the raffic

channel, the level of the unused timeslots can be selected in addition to the level
of the used timeslot (see section 2.4.6.7).

'SHORT _1 After pressing this softkey, an alphanumeric message is sent to the mobile,
MESSAGE which will then appear on the dispiay of the mebite if this supports SMS (Short
s a——— Message Sarvice).
Note:
If & message is sent from the mobile fo the CMD, a window is opened and the
text displayed.

1050.9008.52 2.30 E-11



CMD

Manual Test

CALLTO
MOBILE

Pressing of this softkey causes the CMD to establish a call to the mobile station.
However, the CMD is also always prepared to establish a call when the mobhile
station initiates the call. In this case, the mobile station is served.

Pressing the CONFIG hardkey and then the CALL TO MOBILE softkey provides
access to a menu where the DTX mode and mobile power for call setup can be
selected (see section 2.4.6.5).

After the cali has been established, the CMD enters the CALL ESTABLISHED menu.

1050.9008.52
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2.4.2.3 CALL ESTABLISHED Menu

The CALL ESTABLISHED menu is the central menu in the mobile station test. It displays the most
important RF measurement results and signailing parameters received by the mobile station {left half of
display). In addition, the results of power ramp, phase and frequency error measurement are indicated
(only with Option CMD-B4). For experiments carried out primarily on the receiver of the mobile station,
various parameters of the signal sent by the CMD can be varied (softkey TUNE BS SIGN.). Besides, it is
possible to vary the traffic channel frequency used, the timeslot used and the transmitter power of the
mobile station {softkeys POWER CTRL LEV., RF CHAN, TIMESLOT). By pressing the POWER RAMP
softkey, the power ramp measurement is started, pressing of the PHASE FREQUENCY softkey staris
the phase and frequency error measurement (only with Option CMD-B4). The transmitter power of the
mobile station can be varied by pressing the POWER CTRL LEV softkey. Finally, this menu permits to
refease the cali again (CALL RELEASE softkey).

e | CALL ESTABLISHED s oL
POVER : . PIVER
PO RFT :niiﬂsi!{ftal. ﬁzﬂ HAHROVER TO: 15 | DOMEK
PHASE Freq.Error: 23 Hz
FRERD. Phase Ery, (PK: -89 bE | R CHAN
gggmmm Phage Err. (RS .69 8 | THESLOT
- POWER:
SPECTRUM : ; TINE
| o, OO wows )
TIHING Ramg: PRES EEHD SPEECH
ADY.TEST | e RECETUER REPORTS: HoE
oER RiLeve 19 (92to T BN py) rage THE CHLL FROM THE ﬂi}BIEEE
Rxdjuak: 1] ({B.2%) ; -l
Bel BIALLED HOa | 1234567850 | OR PRESS |} o) Baer
Fig. 2.4-4 CALL ESTABLISHED menu
CADDIT, Selection of the ADDITIONAL MEASUREMENTS menu. This menu permits to
MEAS. perform DC voltage measurements, several DC current measurements and AF
: measuraments (only with Option CMD-B41) (see section 2.4.4.1).
""""" POWER | (only with Option CMD-B4)
RAMP By pressing this softkey, the power ramp measurement is started. The menu
changes to the display of measurement results (see section 2.4.3.1).
FREQ. By pressing this softkey, the phase and freguency error measurement is started.
The menu changes fo the display of measurement results (see section 2.4.3.2).
 SPECTRUM {only with Options CMD-B4, B42 and B43)
MoD. Change fo the menu SPECTRUM due to MODULATION {see section 2.4.3.3).
 SPECTRUM | {only with Options CMD-B4, B42 and B43)
SWITCH. Change to the menu SPECTRUM due to SWITCHING (see section 2.4.3.3),

1050.9008.52
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Manual Test

TIMNG
ADV. TEST

BER
TEST

RUN |
APPLICS

CTRL LEV.

RF CHAN

1050.9008.52

{only with Option CMD-84)

Pressing of this softkey starts the TIMING ADVANCE measurement. The menu
wili be changed (see section 2.4.3.4).

{only with Option CMD-84)

This softkey permits o select a measurement menu that offers 7 different
predefined bit error rate tests. These tests are characterized by statistical test
parameters and physical setting parameters of the base station (CMD). Both
can be influenced by the user so as to generate different predefined tests which
can then be selected and started.

it is also possible to select a continuous BER measurement and a BER search
routine (see aiso section 2.4.3.5).

Change io the menu DA
(see section 2.4.2.3.1).

Start of or change to an application program.

Pressing of this softkey informs the instrument on the transmitter power required
by the mobile station. This transmitier power is signalied to the mobile station.

Pressing of this softkey informs the instrument on a new channel traffic number.
This number is signalled to the mobile station and a change to this channal
number is effected.

Entry of A, B, C or D causes the mobie fo change the traffic channe}
continuously (frequency hopping function). The keys A, B, C or D can be used to
sefect one of four fixed hopping sequences.
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Hopping sequences for CMD52/CMD55
GSMS00  Sequence A
5 9 16 23 28 30 34 39 44 48
51 54 59 64 69 73 75 79 82 86
89 92 95 58 161 106 109 113 117 121
GSM900  Sequence B
4 12 17 19 23 25 129 EE | 38 141 |
45 47 53 61 53
GSMI900  Sequence C
85 68 72 76 78 81 i84 | 88 {91 E 1
98 102 105 112 118
GSM9G0  Sequence D
11 62 124 |
GSM1800  Sequence A
533 559 568 592 604 817 631 [ 642 | 678 | 697 ]
722 743 759 796 811 524
GSM1800 Sequence B
513 518 527 533 | 541 { 545 | 553 | 562 1570 {577 ]
585 597
GSM1800 Sequence C
755 761 773 777 | 788 [ 796 | 801 | 807 [ 816 {824 ]
829 833 847
GSM1800 Sequence D
|512 698 885 ]
GSM1800 Sequence A
533 559 568 592 604 | 617 | 631 | 642 1678 | 697 i
722 743 759 796
GEM1900 Sequence B
513 518 527 | 533 | 541 | 545 | 553 I 562 | 570 [ 577 |
585 597
G5M1900  Sequence C
{755 | 761 [ 773 L777 | 788 | 796 | 801 | 807 |
GSM1900 Sequence D
[512 | 660 1810 ]
utc Sequence A
E L4 |6 IE {10 [12 14 16 18 |
uic Sequence B
K |3 |6 |7 | 10 i
uic Sequence C
£10 I1 [13 | 16 117 | 18 19
Uic Sequence D
E E 113 18 i
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I TIMESLOT

TUNE :
BS SIGNAL E

SPEECH |
MODE

CALL |
RELEASE |

1050.2008.52

Pressing of this softkey informs the instrument on a new channetl traffic number.
This number is signalled fo the mobile siation and a change to this channel
number is effected.

The information field next fo this softkey displays the most important setting
parameters of the CMD, Pressing of this softkey causes the display on the right
to be replaced by operating possibilities for the signal sent by the CMD (used
and unused timeslot).

The SPEECH MODE softkey allows the following modutation signals to be set;
ECHO (Defaulty: echo with a delay of approx. 1s

LOOP; loopback with minimum delay

PRS: PER8-1  pseudo-random sequence
PR11: PSR11-1 pseudo-random sequence
PR15: PSR15-1 pseudo-random sequence
PR16: P8R16-1 pseudo-random sequence
Hardset: (only with option CMD-B5)

speech coder/decoder mode {depending on model)

Note:

When the handset mode is selected, the handset connecfor is normaily used
{mufiifunction conneclor on the front panel, pin 34 for handsset IN, pin 1 for
handset QUT). However, with AF option CMD-B41 fitted, it is also possible to
connect the voltmeter and/or the AF generator to the speech coder. This is done
in the configuration menus for the AF voltmeter and the AF generator. The said
connection will be acfivated only when the ADDIT. MEAS. menu is called during
an established call,

Pressing of this softkey causes the CMD to release the call to the mobile station,
However, it is prepared at any time to release a calt even if this is initiated by the
mobile station. In this case, the mobile station is served. After the call has been
released, the CMD changes to the previous menu MOBILE TEST, from where a
new call can be established.
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2.4.2.3.1 DAI Menu

In this menuy, the digitat audio interface (DAI) can be controlled by means of layer-3 messages provided
the mobile in question supports controt of the digitai audio interface via layer-3 messages. Pressing of
the respective softkey sets the DAl to the desired function. The selected softkey briefly flashes. The DAl
position of the last layer-3 message is displayed in the center of the screen. After a call has been set up,
the DAl of 2 mobile is always in the NORMAL mode.

DAl -

HORMAL

SPEECH BEVICE:

DECODER "SPEECH ENCODER

SPEECH
ENCIRER

ACOUSTIE
DEWCES

Fig. 24-5 DAl menu

1050.9008.52 2.36 E-11



cMD Manual Test

2.42.4 CALL ESTABLISHED/TUNE BS SIGNAL Menu

The previous menu CALL ESTABLISBED is the starting point for most measurements. The information
field next to the TUNE BS SIGN. softkey indicated the most important setting parameters of the CMD,
Pressing of this softkey caused the righthand screen display to be replaced by a complete selection of
opearating possibilities for the signal mixture output by the CMD, which was then disptayed in this menu.
The used signal is the level of the used timeslot and that of the unused timeslots.

ADDIT  CALL ESTABLISHED / TUNE BS SIGNAL

RF CHANNEL: N 70} TRAFFIC CHAN. LEVEL: "
Timestot: ] o -90.0 dBm o
Freq. Error: UNUSED
Phase Erv. (FK): SN (RELATIVE TO USED TS} 2048 | ESLOT
Phase Err. (RM5): SN vy T T T e

POWER: B
Reported: 15 (13 .0 dBm)

Meas, (Avgh: E ) ¥3.8 dBrri
Ramp: | HEORRU. ¢ | . & |

M35 RECEIVER REPORTS: ‘o
Rxlov: 1 12 {92t 51 dBm}
xQuak: | 0 {< 0.2 %)

4 DIALLED HO.: AGR941 Iy

Fig. 2.4-6  CALL ESTABLISHED/TUNE BS SIGNAL menu

ADDIT. Selection of the ADDITIONAL MEASUREMENTS menu. This menu permits to
MEAS. perform DC voltage measurements, several DC current measurements and AF
o —— measurements (only with Option CMD-B41) (see section 2.4.4.1),
USED Communication between CMD and mobile station is effected on one of the 8
TIMESLOT timeslots. (CALL ESTABLISHED menu; TIMESLOT softkey). Using this softkey
the RF level of the CMD in the used timeslot is set to its absolute value.

When changing measurement parameters using the USED TIMESLOT softkey,
these modifications are displayed on the left side of the screen. The mobile
station measures the signal sent by the CMD and ocutputs the results in a test
report which is displayed on the left in the field MS RECEIVER REPORTS.

UNUSED ‘ This softkey is used to set a uniform level for the remaining timeslois. It is a
TIMESLOT | relative level and refers to the level of the used timeslot, The unused timeslot
: level can be switched off with the CLEAR/OFF hardkey and then switched on

again with ENTER/ON.

MENU UP permits to return to the main menu CALL ESTABLISHED.
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2.4.3 GSM Measurements

2431 POWER RAMP Menu {only with Option CMD-B4)

For entering tolerances, a configuration menu is provided (see section 2.4.6.3.1).

The initial menu for measurements is the menu CALL ESTABLISHED or BURST ANALYSIS (module
test).
Here, the power ramp is represented as a function of time.

BURST HitiH
MORE POWER RRMP NORMAL BURST DYNAME sant i
POYER: 4 sx | FOMER
RANP. 0 - , CTRL 1EY,
;fgggt 100 - 67 | RF CHAN
spECTRUM |29
@ | TIMESLOT
D, fsoe - AVG. POLER RAMP = ]
SPECTRUM |00 . 15 MATCHING t FULL | BISPLAY
f::::: 0 - RF CHANNEL: 52 i SCALE ::;ﬁ;?
AUG. BURST POWER: __ 13.7 dBm A,
:2"'; TEST Jevs - TIHING ERROR; -0,25 BIT ! HODE
I 760 - HARKER: ~0.6 dB/ 9.00 BIT L
N/OFE vos BURSTS OUFF OF T6L. 0600 % ur
i S S A L. OF
HRRRER !HJBI - = ffau 160 | guksts

Fig. 2.4-7 POWER RAMP menu

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

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

Reference line: It runs through the center of the horizontal center part of the tolerance mask (useful
part). The average value of maximal power and minimal power during the "useful part” in the burst
resuits in the reference line, wheras with "BURST POWER" in the text part the average is taken
from all measured values during the usefu! part of the burst. Thus both measured values are usually
simitar, but not necessarily equal.

Text part. Indicates the frequency channel on which the measurement was made as well as the
value for BURST POWER. In addition, the time {measured with a resolution 0.25 bit} by which the
mobiie replies too late {positive) or too early (negative) is indicated (timing error) in the manual test.

Overall judgement. Unless all tolerances are cbserved, the message "POWER RAMP 1S NOT
MATCHING" is displayed. The tolerance limits are exceeded ¥ the tolerance mask is exceeded or
falten below by the measurement curve or if the timing of the entire measurement curve is not
observed. To this end, the transferrad data contents is demodulated from the measured values and
the training sequence (midamble) searched for. The measuremeant curve is then matched into the
tolerance mask referred to the middle of the fraining sequence (bit 13/14) and checked for
exceeding of the folerance. 4 measured values are recorded for every data bit and evaluated. This
corresponds to a sampling rate of approx. 1 MHz. Below the measurement curve, the segments in
which the tolerance has been exceeded are marked (see also configuration toierance mask).

Title line. With Option CMD-B42 fitted, the power ramp is measured with a high dynamic range (>72
dB). The message ,HIGH DYNAMIC® is displayed. The tolerance limits of the power time template
are changed then.
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Averaging:

The power ramp versus time can be measured and averaged during several bursts. Each of the 4 bit
measurement resulis forming the measurement curve is averaged with the measurement resuits of the
previcus bursts. Depending on the display mode, the maximum, minimum or averaged % bit results of
this calculation are displayed in a curve.

Any averaging calculations (incl. MIN/MAX HOLD) refer to the curve already normalized with respect to
time and average absolute power {ie the curve that can be seen on the display with averaging switched
off).

Tolerance analysis:
The number of bursts that were out of tolerance during the averaging period (in %, referred to ithe total

number of weighted bursts) is displayed in addition to the results under BURSTS OUT OF TOL.

Note:

As the calculated AVG curve displayed is related o0 past events, there may be a delayed approximation
o the correct measurement result in the display if the input signals are subject fo sudden changes.

| BURST | (only when selected from the manuaf test}
MODE Switchover between NORMAL BURST and ACCESS BURST meastrement
{see section 2.4.3.1.1).
| POWER | The power ramp measurement is started in singie-shot operation or after a stop
RAMP because of exceeded tolerance. Measuremant stop and start in continuous
mode.
PHASE Change to the phase/frequency error measurement menu
FREQ. {see section 2.4.3.2).

SPECTRUM

1050.9008.52

Change to the menu SPECTRUM due to MODULATION
{see section 2.4.3.3),

Change to the menu SPECTRUM due to SWITCHING
SWITCH, (see section 2.4.3.3).
CTHING (only when selected from the manual test)
ADV. TEST Change to the menu TIMING ADV. TEST
{see section 2.4.3.4).
CGRID This softkey permits to fade in & grid to faciiitate reading of the measurement
ONJOFF curve.
S This softkey allows a marker to be shifted on the measurement curve as
MARKER required by means of the spinwheei or via the keypad. The time and the
associated measured value are additionally displayed in the text part.
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POWER
CTRL LEV,

RF CHAN

TIMESLOT

DISPLAY
RANGE :

DISPLAY

=
o
f
m

NC. OF
BURSTS

1050.8008.52

When selected from manual test
The softkeys POWER CTRL LEV., RF CHAN ard TIMESLOT have the same
function as in the CALL ESTABLISHED menu (see section 2.4.2.3).

When selected from module test:
The softkeys EXP. POWER and FREQU./RF CHAN have the same funciion as
in the BURST ANALYSIS menu {see section 2.4.5.1).

Selection of display range:

FULL SCALE Dispiay of the complete power ramp

RISING EDGE The rising edge of the power burst is displayed
USEF. PART The useful part of the timeslot is displayed
FALL. EDGE The falling edge of the power burst is displayed

LEFT CORNER Detailed display of the left corner of the useful part
RIGHT CORNER  Detailed display of the right corner of the useful part

Selection of displayed result:

CURR: The currently measured curve is displayed
MIN. MIN HOLD display

MAX. MAX HOLD dispiay

AVG. Average display

Setling of the time period during which averaging is performed:
110 2000
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2.4.3.1.1 Access Burst Measurement

WEST | POWER RAMP ACCESS BURST Mk |

el

8.0 - IW, =
PHASE )
FR£Q; 9.0 1
gpzcraun B |
0. Jsoo - CURR. PALIER RAMP \
SPECTRUM |, , J 15 MATCHING \ FuLL | ispLav
gum:u. e TR 7 SCALE | RANGE
gﬁ}“&q AU, BURET POWER: 13,5 dBm
m‘ aklll S YIHIG ERiH: -0,75 BIT
fR _ - :
BRID ¢ les HiRIER: 0.6 a8/ 0,00 BIT .
By - - ? " ; : T 1 - ¥
HARKER i 4 40 124 1)
ELTE |

Fig. 2.4-8 POWER RAMP ACCESS BURST menu

For measurement of the access burst, an intercell handover is performed on the same channel. Older
mobiles sometimes do not support the intercell handover. Change of power, channel and timeslot
cannot be performed during the access burst measurement. No averaging calculation {inch. MIN/MAX
HOLD) can be performed due fo the low number of access bursts.
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2.4.3.2 PHASE FREQUENCY Menu {only with Option CMD-B4)

For entering tolerances, a configuration menu is provided (see section 2.4.6.3.2}.

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

PHASE FREQUENCY
FOWER o POWER
PHASE ERROR (PK): 13d8m | crpy, Lgv,
SN S SO - 65 | RF CHAM.
MO!-_C)T UM 2 TIMESLOY
‘ %
SPECTRUM
SWITCH. RFCHANNEL: 65 | POWER: 13.5 d8m
TIMING Current Average Maximum
ADY. TEST Frequency Error: -31He -25 Mx 30 Hz
Phase Error {Peak): -128° -116° -15.4°
Phose Frror (RMSh 39° | 32° 45°
5 BURY 15
i Freg, Offset; 1 kHz

Fig. 2.4-9 PHASE FREQUENCY menu

The display is divided into several fields:

The upper field indicates the phase error during the burst. In continuous mode, the graphics is
continuously updated, e a quasi-real-time measurement is available for adjusting purposes.

instead of using scope display for the phase, an analog-bar display can also be selected for the
averaged frequency or phase error/RMS (configuration menu) for adjustment purposes.

The centre field contains the parameters frequency channel and power. The associated measurement
results are the frequency error and the phase error, indicated as peak value and average value. The
GSM specifications define +/-20° peak phase error and +/-5° average phase error. The maximum
frequency error 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 defauli values for the tolerances, however, they can be varied as
required in the configuration menus.

As soon as a measured value is out of toferance, it is displayed on black background.

To this end, the real phase characteristic is recorded and stored during the fotal burst. The transferred
data contents is demodulated from the measured values and the training seguence (midamble)
searched for.

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

The measurement curve (phase error curve) is then matched in the tolerance mask as to the time
referred to the midamble {bit 13/14) and checked for exceeding of the tolerance. 4 measured values are
recorded for every data bit and evaluated. This corresponds to a sampling rate of approx. 1 MHz.
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GSM measurements

The measured value display for frequency error, phase error/peak and phase error/RMS is divided into
three columns for current measured vaiue, averaged measured value and poorest measured value
{maximum), the number of bursts used for averaging may be indicated, An analog bar indicates the
current degree of averaging after restart of the measurement.

if a frequency offset = 0 Hz has been set in the configuration meny, it is displayed in the menu.

POWER 3

RAMP

PHASE
FREQ.

Moo,

| SPECTRUM
SWITCH,

RF CHAN.

TIMESLOT

RF CHAN,

1050.8008.52

Change to the POWER RAMP menu,
{see section 2.4.3.1}.

The phase/frequency error measurement is started in single-shot operation or
after a stop because of exceeded tolerance. Stop and start of the
measurement are in continucus mode.

Change to the menu SPECTRUM due to MOBULATION
(see section 2.4.3.3).

Change io the manu SPECTRUM due to SWITCHING
(see section 2.4.3.3).

Only when selected from the Manual Test:
Change to the menu TIMING ADV. TEST
{see section 2.4.3.4}.

When selected from the manual test:
The softkeys POWER CTRL LEV., RF CHAN and TIMESLOT have the same
function as in the CALL ESTABLISHED menu (see section 2.4.2.3).

When selected from the module test:
The softkeys EXP, POWER and FREQU./RF CHAN have the same function
as in the BURST ANALYSIS menu (see section 2.4.5.1).
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243.3 SPECTRUM MOD./SPECTRUM SWITCH. Menu
(only with Options CMD-B4, B42 and B43)

For entering folerances, a configuration menu is provided.

The menus of the measurements "Spectrum due to Modulation" and "Spectrum due to Switching" can
be sefected from the manual test or module test.

SPECTRUM MOD.
FOWER | [dB] 10 (mr ¥ ‘ R S POWER
RAMP | gl o o g e BB o ey
PHASE NP AR ¥ & R
FREQ, PV 55 | RF CHAN.
a0
woo.  [NESMIREREESERENEA | | } 5 | TIMESLOT
SPECTRUM| o . . . . . . . JEHHeN
SWITCH. ‘ s ‘
TIMING IR NG Co
X Jal - - 18, ‘ .
sovest) g e i PRI T . 1)
80
-1.8 MH=z [¢] +1.8 MHz
REF.LEVEL  330dBm |  MARKER:-14 Mt/ -72.1 dB |
Fig. 2.4-10 SPECTRUM MOD. menu
SPECTRUM SWITCH.
POWER POWER
RAMB [dBr] 59 — v - — . v —— 33 dBm CTRL LEV
R — 49 R ' S . Vool [ e
PHASE AR e
FREQ. 300 LT - S . 63 | RE CHAN,
0 ek e
SPECTRUM
MOD. 18 Do R L ‘ 3 ‘ o 5 |TIMESLOT
swn-cH ~HF e
g S [ S S B PO
TIMING IR e,
ADV. TEST e ? ~5 | ! .
~-1.8 MHz 0 -+ F,8 MHx
| REFLEVEL: 33.0dBm | MARKER:-1.2 MHz/-36.1 dBm]

Fig. 2.4-11 SPECTRUM SWITCH. 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.

Complying with the GSM specifications, a particular number of bursts is taken into account in the
calculation of the measured value for each offset frequency. The number of bursts per offset freguency
can be set in the configuration menu. In the case of a large number, the measurement may take longer.
The marks in the illusiration above indicate exactly which offset frequency is being calculated at the
moment. The measured values outside the marked area are results of a previous measurement, the
measured values inside the marked area are resuits of the currently running measurement.

A marker can be set to the individual measured value using the spinwheel. The measurement resutt in
question is indicated as numerical value (if measurement lines extend above the upper edge of the
screen, the marker symbol {triangle) is not visible).
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[ POWER |
RAMP

 PHASE |
FREQ.

SPECTRUM
MOD.

SPECTRUM |
SWITCH.

TIMING |
ADV, TEST |

EXPECTED
POWER

FREG./
RF CHAN

POWER
CTRL LEV.

RF CHAN,

TIMESLOT
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Change to the POWER RAMP menu
{see seclion 24.3.1).

Change to the PHASE FREQUENCY menu
{see section 2.4.3.2).

Change to the Spectrum due to Modulation menu
(see section 2.4.3.3).

Change to the Spectrum due to Switching menu
(see section 2.4.3.3).

Only when selected from the module test.
Change to the TIMING ADV. TEST menu
(see section 2.4.3.4),

When selected from the module test:

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

After pressing this key, enter the channel number or the frequency of the
carrier to be measured on the numerical keypad.

When selected from the manual test:
The softkeys POWER CTRL LEV., RF CHAN and TIMESLOT have the same
function as in the CALL ESTABLISHED menu (see section 2.4.2.3).
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2.4.3.4 TIMING ADVANCE TEST Menu (only with Option CMD-B4)

This menu can be selected with the call to the mobile established. The mobile is informed of the time by
which if is fo send eatlier or later (iming advance or defay). The CMD measures the time difference in

hits.
TIMING ADVANCE TEST

POWER PCWER

RAMP 43dBm | orpe LY.

PHASE

FREQ. 65 | RF CHAN.
ifggl’RUM | TIMING ADVANCE ERROR: 025 BIT | 5 TIMESLOT
SPECTRUM
SWITCH -8 TIMING ADVANCE 72BIT
TlMiN ACTUAL: v ; i : | : ; TIMING
ARV P SBIT  ADVANCE
- NOMINAL: | A N :

Fig. 2.4-12 TIMING ABVANCE TEST menu

POWER
RAMP

PHASE
FREQ.

SPECTRUM
MOD.

[ SPECTRUN
SWITCH

TIHNG
ADV.TEST

POWER
CTRL LEV,

RF CHAN.

TIMESLOT

[ TMING
ADVANCE

1050.9008.52

Change to the POWER RAMP menu
(see section 2.4.3.1).

Change to the PHASE FREQUENCY menu
(see section 2.4.3.2).

Change to the SPECTRUM due to MODULATION menu
{see section 2.4.3.3).

Change to the SPECTRUM due to SWITCHING menu
(see section 2.4.3.3}.

For swiiching the measurement on/off,

The softkeys POWER CTRL LEV., RF CHAN. and TIMESLOT have the same
functions as in the CALL ESTABLISHED menu (see section 2.4.2.3).

Input of the time in bits by which the mobile is to send earlier.
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2.4.3.5 BIT ERROR RATE Menu (only with Option CMD-B4)
Test parameters can be set in the configuration menus (see section 2.4.6.4).

This measurement menu is selected by pressing the BER TEST softkay in the CALL ESTABLISHED
menu. Various receiver tests based on the bit error rate test are selected in this menu. This test requires
a special SIM CARD (R&S GSM test SIM CRT-Z2), which allows the RF loopback at the mobile station
{hits sent by the CMD are received by the mobile station, demodulated and sent hack on the RF path).
Ctherwise, the RF loopback is automnatically set by calling this test. The 7 different tests to be selected
here differ by different stimuli {RF signals sent by the CMD} and by different analysis criteria. These is
mainly the number of frames during which the bit errors that have occurred or the number of erased
frames are weighted. The stimuli and the analysis criteria used in this test can be selected in the
CONFIG menu. This menu permits to start the different tests only with softkeys USER 1 to USER 7.
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 soitkey CONT.BER MEAS is an exception. |t allows
variation of test parameters and the measured values are indicated continuously {(see CONTINUQUS
BIT ERROR RATE).

A BER search routine is also possible.

{CONT.
Nt s | BIT ERROR RATE
TEST2
TEST3
To change parameters
prags the hord key "CONFIG!
TESTA — followed by the required
o | “TEST* softkey.
TESTS | | PLEASE SELECT MEASUREMENT
N o Please use TEST SIM cord
TESTG (R&S CRT-Z2} for BER tests
TEST7

Fig. 2.4-13 BIT ERROR RATE menu
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2.43.6 BIT ERROR RATE Menu (TEST 1..TEST 7}

One of these menus is entered after selection of one of the 7 user-specific test menus.

gg-ﬁ_  BITERROR RATE  TESTI

TEST CLASS [SAMPLES | EVENTS! RBER
_ ] 16548 247 0V43E

TEST2 b 28512 0 0.000%
CLASS | SAMPLES |[EVENTS| FER ||,
TEST3 | 'EmAseD TESTSETUP  MAX. MAX,
SENSHN— ) Pyt B 0 6.000% SAMPLES  EVENTS
TEST4 | ¢ . B CLASS 1 39000 951
CREC ERRORS: o ] ASS 46000 271
{1 ERASFRAMES: 1
TEsTs (| restisonnie ] ERAS $ 500
RE LEVEL: —
TESTE Used Timeslot: -98.0 «Bm
g FIME ?,9’ Unused Timesiot: -20.4 48
S i

TEST? T

Fig. 2.4-14 BIT ERROR RATE TEST 1 menu

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

Selection and start of a user-specific measurement menu.

TEST 7

Display

The measurement results are recorded at the fop left of the display. A box is displayed there in the bit
error rate measurement. It contains a line each for the unprotected bits (class II} and for the protected
bits (Class ). The bits sent by the CMD are referred 0 as samples and are counted. A bit which has
been received wrongly is designated as an event, the events are also counted. The percentage of bits
in error to all received bits is cafled bit error rate (BER) and indicated in % in the last column, separated
according to class it und Ib,

If the test is a residual bit error rate test (RBER), the bifs 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 also counted. The frames that cannot be corrected are referred to as events and also
counted. The ratio of erased frames } to alt frames sent is the frame erasure rate (FER), indicated in %
in the fast column. In the case of an RBER test, the numbers of the first box must be interpreted in a
somewhat different way. The bits belonging to erased frames are neither counted with the samples nor
with the events so that the ratio of events to samples with respect fo the bits is not concerned by the
faulty frames; hence the name residual bit error rate.

The elapsed as well as the remaining test ime are indicated at the bottom left. At the end of the test, the
result is commented with a pass/fail result. This pass/fail criterion is defined in the CONFIG menu.

1650.9008.52 248 E-11



cMD GSM measurements

Display of the "CRC error” {Cyclic Redundancy Code):

Normally, no bit errors may occur on the transmission path from the mobile (high level) to the CMD. If bit
errors occur nevertheless, the number of destroyed frames is counted (CRC). These destroyed frames
are not taken into account in the analysis of the mobile BER.

Notes:

At the beginning of the BER measurement, the mobiles require some lime to set fo the new RF level,
For remote-coniro! programs optimized in terms of time, this mobile-specific wait time can be reduced
individually (see configuration menu),

Remote-control mode
Affer a BER measurement has been started, the CMD simuftaneously calculates the BER and RBER
values. These measurement resulls can be picked up separately for BER and RBER.

As to the abort criiterions of the BER measurement, a remote-conirol command can be used to define
for each of the 7 settings whether the BER or RBER limit values are used,
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2.4.3.7 CONTINUOUS BIT ERROR RATE Menu

Conirary to the 7 bit error rate tests mentioned before, which were limited in duration and supplied a
definite result af the end, the continuous bit error rate test test is & bit error rate test of arbitrary tength. 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 fo the mobile station, in an experiment,

SINGLE
BER MEAS. CGNTIHUOUS BIT ERRG& RHTE s
CHEN. LEYEL: {ISEB
RESTART CLABS REER TRRFFIC 104.3 dBm | iy o7
1¥ R RUE A SNISED
Ik 0600 % fralative 42 YSED T3
B4R | et oy
CLASS FER
ERASED FRAMES 86 %
M$ RECEXUER REPORTS
RxLlew 6 {-195 ko -104 dBm}
Rylual | 3 {B.8te 1.6}
LRI ERRORS: [
?gg& (93] RECR BER SEARCH: 0% ghfﬁg i
IHDICATOR
AVERNGE ) Frame N SEARCH

Fig. 2.4-15 CONTINUQUS BIT ERROR RATE menu

SINGLE | This softkey permits to return to a bit error rate measurement limited in time.

BER MEAS.
- This softkey 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 starts anew.
MEAS. This softkey permits to switch between the two measurement modes BER and
MODE RBER.
' T This softkey is used to enter the averaging period in frames.
AVERAGE
| USED Communication with the radiophone is effected on one of 8 timeslots (CALL
TIMESLOT ESTABLISHED menu; TIMESLOT softkey). Using this softkey, the RF level of
 FUR—— the CMD in the used timeslot is set to ifs absolute value.
| UNUSED This softkey is used to set a uniform level for the remaining timeslots. It is
TIMESLOT relative and related to the level of the used timeslot. The levels selectable for
———— the used and the unused timeslot are to some extent dependent on other

parameters. The unused-timesiot level can be swiiched off with the
CLEAR/OFF hardkey and then swifched on again with ENTER/ON,

Display of the "CRC errors” {cyclic redundancy code):

Normally, no bit errors may occur in the transmission path from the mobile (high level) to the CMD. If bit
errors occur nevertheless, the number of destroyed frames is counted (CRC). These destroyed frames
are not taken into account in the analysis of the mobile BER,
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Class 1l bit error search routine

The bit etror search routine permits the RF level at which the test ftem features a particular bit error rate
to be determined automatically, The search routine starts at the currently set RF level, using the
following search algorithm:

Resulting class Il bit error Variation of the RF fevel | Frame number for averaging in the
{USED TIMESLOT) next weighting interval

0% - <0.05% -5.0 dB 25

< (.50 * lower fimit -2.0dB 50

< 0.75 " lower limit -0.5dB AVERAGE value set

< lower limit -0.1dB AVERAGE value set

< upper iimit Value found -

< 1.25 * upper limit +0.1d8 AVERAGE value set

< 1.50 * upper limit +0.5 dB AVERAGE value set

< 2.00 * upper Iimit +2.0dB 50

100 % +5.0d8 25

The lower limit is the value set under CLASS Il VALUE.

The upper limit is equal fo 1.2 *the lower limi, if the value for CLASS [l VALUE is greater than 0.5 %. I
the value is smaller than 0.5 %, the upper limit in percent is equal to the value for CLASS |l VALUE +
0.1.

Further abort criteria of the search routine:

RF levet smaller than -120 dBm.

Maximum number of weighting cycles reached (20 cycles), ie the value searched for couid not be
found within 20 search steps.

CCLASS I input of the desired search valua.
VALUE

The search procedure is started. During the search procedure, this key
SEARCH is black. The search procedure is terminated when the key is white
again. The search procedure can be aborted by pressing any softkey.
During the search procedure, the RF level of the USED TIMESLOT
cannot be varied manually.

Display

The field at the top left contains the measurement results, which are updated continuously. The
uppermost box is to 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 not interesting due to the
infinite duration of this text.

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

The lower box shows the measurement results of the MS receiver, They are the level received (RX
LEVEL) and the signal quality received (RX QUAL). These two values reflect the stimuli the CMD
supplies for this test and represents on the right side of the screen at the position of the MS receiver.

The field at the bottom left 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 can be
described as follows: After a start or RESTART, the indicator field is empty and begins to fill. As long as
it has not been completely filled, the measured values indicated above do not relate to the full number of
frames, the degree io which they are filled approximately indicates how high the number has already
become. When the indicator is completsly filled, the measurements relate to the full number of frames.

The two fields on the righthand side show the setting parameters of the test signals the CMD supplies in
this test. They have been written info using softkeys USED and UNUSED TIMESLOT.
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244 Conventional Measurements (Certain Models only)

2.4.41 ADDITIONAL MEASUREMENTS Menu

The DC voltage result and several BC current results are displayed in this menu (for certain models
only with option CMD-B20). Besides, AF measuremenis are possible (only with Option CMD-B41}. The
menu can be entered from different menus (see section 2.2, Menu Structure).

ADDITIONAL MEASUREMENTS §

COUNTER
MODE

S s —y o 28% E— j . }
- : T z | INTER
VOLTAGE | | ,,,,,,,,, 126V e — [ 20000 Hz | COUNTER /

AF<60MHz AF<30MHz FNESDIGH

Jov

] a 0% )

: \ . - : ] -
- 35¢8m | DIST, FREQ.: 100 MULTI-
GACL | 83dBm| | A Q- 1000k TONE

AF GENERATOR: AF GEM,
1000.0 Hz  FREQ.

59.00 mV | LEVEL

Fig. 2.4-16 ADDITIONAL MEASUREMENTS menu

The lefthand side of the menu can be used to examine the supply of the mobile station. As the RF
power of the mobile station pulses, the operating current pulses as well in general, For this reason the
CMD distinguishes between min, max and average value. The function AVG. DC CURRENT permits a
real measurement of the current consumption,which is not guaranteed in pulse operation using
conventional current meters.

‘be 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) power
CURRENT | consumption fogether with DC VOLTAGE).

MAXIMUM | Maximum DC current drain (current consumption during the active burst.
CURRENT

g‘%bh:_elgg&ﬂ_f Minimum current drain (current consumption while the mobile station is passive)

AXHaU CURRENT

AMG DC CURRENT

MINiMU GURRENT

-
P
t

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

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

Example: AVG.DC C5A 0.5 A
MAX.DC 15A -0.3 A
MIN.DC 0.3A -1.5A

The average display uses a lime 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 measurements. 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 0.35 A

MIN.DC 0.31A
These displays can be seen shortly after a single current consumption peak.
Note:

The configuration menu permits fo perform a zero adjustment of the average current measurement (see

section 2.4.6.2).
i o Power measurement at connector RF IN/OUT or RF IN2.
POWER The frequency used for the measurement is identical with the one used in the
S manual test or module test. When the menu is called from the selection menu,
the frequency of the configuration menu is used (enifry see section 2.4.6.2).
The righthand side of the menu permits to perform AF measurements (only with Option CMD-B41).
T Frequency measurement of input signals at socket "AF VOLTM",
COUNTER
| COUNTER | Switchover of frequency counter modeCounting of AF signais up to 10 kHz or
MODE counting of IF signals up to 30 MiHz (gate time 1 s) or 60 MHz (gate time 2 s).
T { evel measurements of input signals at the "AF VOLTM" socket.
AF METER
D!_ST i Distortion measurement of input signals at the "AF VOLTM" sccket,
MULTI (only with Option CMD-B44)
TONE Change to the menu "MULTITONE AUDIO ANALYSIS"
{see section 2.4.4.2).
‘;‘;SQ&“' Setting the frequency of the AF output signal at the "AF GEN" socket.
AF GEN. E Setting the level of the AF output signal at the "AF GEN" socket. This level can
LEVEL | be switched off with the CLEAR/OFF hardkey and then switched on again with

ENTER/ON,

Notes on the AF measurements (righthand menu side)

1.} Several configuration menus are provided for setting tha parameters of the Al measurements.
2.} The AF measurements cannot be selected in particular signalling states of the measuring

instrument.
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2.4.4.2 MULTITONE AUDIO ANALYSIS Menu
(only with Options CMD-B41/-B44)

With option CMBD-B44 up to 14 audio frequencies can be generated and evaluated simuitaneously. Fast
measurements such as frequency respense and intermodulation are possible.

]
z MULTITONE AUDID ANALYSIS joest
B —4 2R R~ A E A Bt § A L F 3R] BB = £ A St Fwd £ sdg et
4.
3
2.
-2 4
prR 1_J L_‘
M L]
e [ ]
1
GRID ~& -40.8
NOFF | dg |
) ! TR e
ook S SD & & 0k 5 [66h 2ueo ssn sise dudo R%‘é

Fig. 2.4-17 MULTITONE AUDIO ANALY SIS menu

Level and frequency of the 14 tones can be varied largely independent of each other. The only limit is
that the total generator leve! should not exceed 5 V. Upper and lower tolerances can also be set for the
individual levels. A Hinear or logarithmic scale can be selected. On the log scale absolute or relative
representation can be chosen. Measured values are displayed in the measurement menu as a
bargraph, tolerance vatues as a staircase curve.

The generator levels are displayed above the diagram. The units used are mV for linear and dBm for
logarithmic representation. If the tone or the tone generator is switched off for the measurement, OFF is
displayed.

Caution:
When settings in dBm are used for audio analysis, the associated resistance is 600 £2.

Levels and frequencies are displayed below the diagram. Values are indicated in mV for a linear
representation, in dBm for an absolute logarithmic and in dB for a relative logarithmic representation. If
the tone has been switched off for the measurement, OFF is displayed in the frequency line. At the
bottom of the display folerance bars indicate whather the resulis are above or below the tolerance
ranges.

Caution:
Since the audio analyzers used for the multitone measurement are coupled to the fone generalors, only
the built-in fone generators may be used. Phase shifts and delays are considered in the measurement.

Note:
The spectral sensitivity of a tone analyzer has nulls at 1-kHz spacing. This ensures that the individual
tones do not affect each other.
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wuLn
TONE

ONIQFF

RESULT |

Note:

Start of multitone measurement in the single-shot mode or after the
measurement has been stopped due to a tolerance viclation. Stop and
start of measurements in continuous operation.

With this softkey a grid is superimposed on the display fo simplify
reading trace values.

Setting the upper limit value of the result diagram. The unifs used are
mV for linear, dBm for absolute logarithmic and dB for relative
logarithmic measurements.

Sefting & selectable reference value to be displayed with the
measurement results under REL REF. The softkey is only displayed
with this type of measurement. With the aid of the uni{ keys this value
can also be entered in dBm or converted from or to dBm.

Setting the lower limit value of the result diagram. The units used are
mV for linear, dBm for absolute logarithmic and B for relative
logarithmic measurements,

Selection of result display mode. Possible settings are:
» ABS LIN. Display of absolute values in mVon a linear scale.

o ABS LOG. Display of absolute values in d8Bm on a logarithmic
scale.

s REL GEN. Display of relative values in dB on a logarithmic scale,
relative to the set generator level. A typical application is the
measurement  of transmission characterigtics of discrete
frequencies. Results are correct even if different generator levels
are selected {eg artificial mouth). If a generator is switched off, the
measurement result is invalid.

« REL REF. Display of results in dB on a legarithmic scale, relative to
the value set under REF. REF could be the expected levei, for
instance.

« REL T1 to REL T14. Display of results in @B on a logarithmic scale,
retative o the measured value of tones 1 to 14, The selected
reference tone is 0 dB and the measured results of the other tones
are relative to this reference tone. If the reference value is below 1
mV, all results are invalid. Typical applications would be
measurements of frequency response, intermodulation and
harmonics.

A configuration menu is provided for multitone measurements {see section 2.4.6.2.4).
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245 Module Test

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

24.51 BURST ANALYSIS Menu

This menu permits to perform GSM-specific measurements on modules or measurements on mobiles in
service mode (the Option CMDB-B4 is required for a few measurements).

Input fields:
The operator can enter the input socket, the external attenuation, the expected power, the type of
midambie as well as the transmitting channe! of the test item.

Result fields:

As soon as the parameters of the test item are entered, the CMD triggers on an incoming power burst
and subsequently indicates the average burst power, the peak power, the phasefirequency errot values
as well as an incorrect/correct power ramp as a function of time,

BURST ANALYSIS
m:R Peak Power: P 43 dBm f’ét\;’ER
PHASE Avg, Burst Power: 65 [FREQ/
FREQ, | Power Ramp: RF CHAN
SPECTRUM, Freg. Error: g | TRAINING
MOB. | phase Ervor (PK): SEQUENCE
SPECTRUM| phase Error (RMS):
SWITCH.
RFGEN. |80 dBm
COMNECT/ _ PEAK
EXTATE | “eq momations 20,048 RIEH NARROW lpower
FReE RUN | TRISGER
Fig. 2.4-18 BURST ANALYSIS menu
. POWER | Change to the menu "POWER RAMP", where the power ramp versus time is
RAMP indicated (see section 2.4.3.1}.
" PHASE | Change to the "PHASE FREQUENCY" menu, where the phase versus time is
FREQ. displayed graphicailly (see section 2.4.3.2).

SPECTRUM | {only with Options CMD-B4, B42 and B43)

MOD. | Change to the menu SPECTRUM due to MODULATION (see section 2.4.3.3).
 SPECTRUM | (only with Options CMD-B4, B42 and B43)

SWITCH. Change to the meny SPECTRUM due to SWITCHING (see section 2.4.3.3).
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| RF GEN. E
i

[ connEcT! |
EXT. ATT.

POWER

e ——————

FREQ./
RF CHAN

Overview channelfrequency
800 to 1000 MHz (GSMS00)

Change io the RF GENERATOR menu where the RF signal parameters
(modulated/unmodulated and pulsed/not pulsed) can be varied (see section
2.4.5.2). If the RF level is switched on, it is indicated next to the softkey.

Important note:

With an unfavourable setiing of the RF generator (frequency, level) it is possible
that the CMD performs self-measurements. This applies in particular fo the
common RF IN/OUT inputiouiput {common 20-dB power aftenuator for input
and output).

Change to the configuration menu for selecting the connectors and entering the
external attenuations (see section 2.4.6.8).

Input of the expected fransmitter power of the test item.

Input of RF frequency or RF channel. The resolution is 200 kHz {GSM channel
spacing). The conversion of frequencies into channels is effected by means of
the unit keys (channe! corresponds to "dB"). Possible frequencies are 800 fo
1000 MHz or 1697.6 to 1897.6 MHz (depending on model). When converting
frequencies that lie outside the defined GSM bands, fictitious channel numbers
are indicated.

Overview channelffrequency
1687.6 to 1897.6 MHxz (GSM1800)

Overview channelifrequency
1816 to 2016 MHz (GSM1900}

Frequency | Chan- Band Frequency | Chan- Band Frequency | Chan- Band
nel nel nel
800 MHz 574 fictitious 1687.6 MHz | 449 fictitious 1816 MHz 341 fictitious
v M channel N M channei N v channel
876 Mz 954 nurnbers 1710 Miiz 511 numbers 1850 MHz 511 numbers
876.2 MHz | 955 1710.2 MHz1 512 1850.2 MHz | 512
b ¥ | rR-GSMband ¢ | 665 1800 band v v | pes 1900 band
80 Mz 974 17848 MHz1 885 19088 MHz | 810
880.2 MHz | 975 1785 MHz 886 fictitious 1910 MHz 811 fictiious
6505 Mz | 1023 | E-OSHM band B S channel U B channel
v . 1448 1341
890.0MHz | © numbers sumbers
886.2 MHz 1
+ N GSM band
914.8 MHz 124
915 sz %5 fictitious
chanhnel
1000 MHz | 550 rombers
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CMD

TRAINING |
SEQUENCE

PEAK
POWER |

TMGGER%
MODE |

e —————

1050.8008.52

Selection of the different types of midambie.

(only with input RF INFOUT selected)

Use of the broadband RF power meter or the narrowband IF power meter.

{only with certain hardware versions)
Selection of trigger mode:

POWER (default): The signal to be measured must be a burst with midamble.
The trigger is set to the incoming power.

FREE RUN: The signal to be measured must have a midamble to which
the CMD synchronizes.
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2.45.2 RF SIGNAL GENERATOR Menu

The CMD provides an RF signal. The parameters of this RF signal as well as the desired RF output
socket can be set in this menu {lefthand side of menu).

APl RF SIGNAL GENERATOR
FREQ.
RF Opian, | 8902 MHz SETTING 1
gii?é‘r -13.678 kHz SETTING 2
BIY MOD. | PSEUDO RANDOM SETTING 3
rave | o R SETTING 4
RF LEVEL |- 68.0 dBm SETTING 5
CONNECT/ |
EXT. ATT. || USED RF QUTPUT: RE INOUT SETTING 6
i Ext. Attenuation: 20.0 d8
! ) SETFING 7
Fig. 2.4-19 RF SIGNAL GENERATOR menu
[ ApDIT. | Selection of the ADDITIONAL MEASUREMENTS menu. It permits to perform
MEAS. DC voltage measurements, several DC current measurements and AF
measurements {only with Option CMD-B41) (see section 2.4.4.1).

FREQ./ Input of RF frequency or RF channel. The resolution is 200 kHz (GSM channel
RE CHAN, spacing). The conversion of frequencies into channels is effected by means of

/ the unit keys (channel corresponds fo "dB"). Possible frequencies are 800 to
1000 MHz or 1697.6 to 1897.6 MHz (depending on model). When converting
frequencies that lie outside the defined GSM bands, fictitious channel numbers
are indicated.

Overview channel/frequency Overview channelfrequency Overview channelffrequency
800 to 1000 MHz (GSMB00) 1697.6 to 1897.6 MHz (GSM1800) 1816 to 2018 MHz (SSM1800)
Frequency | Chan- Band Frequency | Chan- Band Frequency | Chan- Band
nel nel nel
B0UMRz ) 399 fictitious 1697-\’2 Mhz) 26 fictitious 181 i uHz | -5 cotiious
channel channel channel
920MHz 954 numbers 1805 MH=z 511 numbers 1830 MHz 51t numbers
820.2 MHz 955 1805.2 MHz | 512 19302 MHz | 512
e v | R-GSM band e v 1 p5es 1800 band + ¥ | 0cs 1800 band
925 Mtz 974 1879.8 MHz] 885 19888 MHz{ 810
9252 MHz | 975 1880 MHz [ 886 Aetitious 1980 MHz 811 fictitious
934 ;/ MHz zébzs E-GSM band iBQ“f\lﬁl MHz| o channel 20164/ T channel
. . 974 941
935 0 MHz o numbers numbers
935.2 MHz 1
W ¥ GSM band
959.8 MHz 124
€60 j:"EHZ ?i‘r’ fictitious
channel
1000 MHz 325 numbers
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" FREQ. For achieving 2 more accurate fine frequency resolution, the frequency offset
OFFSET can be set here (resolution 33 Hz, max. = 100 kHz).

Selection of bit modutation.

BIT MOD. OFF: No modulation.

IOUEV——— PSEUDO RANDOM: Moduiation with a pseudo random bit sequence.

DUMMY BURST (TSC=0 to TSC=7) Modulation with dummy burst and
incorporated midamble (training sequence settable from G to 7).

Selection between burst or no burst of RF signal.
RAMP
Input of RF level. The level can be switched off with the CLEAR/OFF hardkey
RF LEVEL and then switched on again with ENTER/ON.
. CONNECT/ | Change to the corfiguration menu for selecting the connectors and entering the
EXT. ATT. external attenuations (see section 2.4.6.8).
These softkeys on the righthand side of the menu parmit to activate complete
SETTING 1(7) preset RF signal generator parameter setups by pressing only one key. These
sets of parameters are preset in the configuration menus of the RF generator
menu.
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2.4.6 Configuration Menus
These menus offer the following possible configurations:
@ Configuration of the measuring instrument only.

4 Configuration of the measuring instrument in the test setup including the GSM mobile station to be
tested (e.g. consideration of exiernal attenuator pads between test item and instrument).

L4 Rarely occurring operations.

Thare are two ways to enter the configuration menus:
®  From the selection menu via the "CONFIG menu free”.

. From the different menus by pressing the CONFIG hardkey. Then the configuration menus
ralevant fo this menu can be selected via softkeys.

2.4.6.1 Configuration Selecticn Menu

- ADDIT.
ADPY | CONFIGURATICN MENU

TOLMASK 34}

BER TEST

OTHER

TEST DEF. PRINTER

CONNECT/
EXT. ATT.

SYNC, OFHER

RF GEN. OPTEONS

Fig. 2.4-20 CONFIGURATION menu

 ADDIT. | Change to the configuration menus for the conventional measurements
MEAS. 1 (see section 2.4.6.2).

Sm———————_ 4

: Change to the configuration menus for entering the tolerance values for power
TOL. MASK | ramp and phase/frequency error measurement
: (see seclion 2.4.6.3).

N —

Change to the configuration menus for the different BER tests (USER 1to 7)

BER TESY i (see section 2.4.6.4).

OTHER | Change to the configuration menus for entering the network parameters and for
TEST DEF. | entering the BS signal parameters

S —— (see section 2.4.6.5).
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CONNECT/
EXT. ATT.

IEEE
ADDRESS

PRINTER

OPTIONS

Change to the configuration menu for selecting the connectors and entering the
external attenuations (see section 2.4.6.8).

Change fo the configuration menu for selecting the synchronization of the CMD
with the test item (with Option CMD-B3 installed), (see section 2.4.6.9).

Change fo the configuration menus for entering the parameter seis (setting 1 to
7) of the R generator
(see section 2.4.6.10}.

Input of the IEC-bus remote-conirot acidréss (with Options CMD-B8 and CMD-
B61 instalied).

Change to the printer configuration menu which permits to select various printer
drivers
{see section 2.4.6.11).

Change to the configuration menu "OTHER PARAMETERS", which permits
various functions o be switched on and off
(see section 2.4.6.13).

Change to the SW OPTIONS menu where various software options can he
activated via code numbers. Upon pressing the HW OPTIONS softkey, the built-
in hardware options are indicated.

2.4.6.2 Configuration Menu for ADDITIONAL MEASUREMENTS

For the configuration of conventional measurements the following menu is provided:

DC YBLTAGE
ZERD [ 03006  AVG. D CURRENT
BFFSET : '

Pl 0.300 R &F METER

DIsT.

POWER hn-

AF GEN.
FRER.

AF GEN.
LEVEL

Fig. 2.4-21 CONFIGURATION menu
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For current measurements, an offset can be added to the measured values. This offset may be used to
petform an accurate zerc-adjustment and to provide a reference for measured currents.

ZEROQ
OFFSET

CU? RENT
OFFSET

AF METER

1050.9008.52

Acceptance of last measured value of the true average current drain
(ie not corrected by offset} as an offset for current measurements.

Input of a user-selectable value as an offset for current measurements.
Offset corraction is not performed when the CLEAR/OFF hardkey is
pressed or 0 is entered.

Change to the configuration menu for entering the frequency for the
power measurement {see section 2.4.6.2.1),

Change to the configuration menu for the AF voltmeter
(see section 2.4.6.2.2).

Change to the configuration menu for THD measurements
(see section 2.4.6.2.3).

Change to the configuration menu for multifone measurements
(see section 2.4.6.2.4}.

Change to the configuration menu for AF generator
(see section 2.4.6.2.5).
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2.4.6.21 Configuration Menu POWER

CONFIGURATION POWER

935.2 MHz

FREQ./
RF CHAN,

1050.9008.52
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2.4.6.2.2 Configuration Menu AF METER .

CONFIGURATION AF METER

SORT(2}
* RMS

INFUT YA LSIIN SPEECH CODEC

BAND
OFF | pass
BAND
300.0Hz | oy
[ will aise change the 100 He [LOWEST
_Distortion Meter setting | * FREQ. |

Fig. 2.4-23 CONFIGURATION AF METER menu

The AF volimeter measures RMS values.

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

{depending on model)
Switchover of input
(only with built-in option CMD-B5):

AF VOLTM.: Signals present at the AF VOLTM input {front panel)

are measured.

SPEECH CODEC: Signals of the CMD speech decoder are measured.

A bandpass fiter may be connected inte the measurement path of the AF voltmeter. It has no influence
on the AF counter and the distortion meter.

| BAND |
PASS |

BAND |
WIDTH

bncmn—

| LOWEST
FREQ. |

1050.9008.52

Switching the bandpass filter on and off using hardkeys ENTER/ON or
CLEAR/OFF, Input of a center frequency between 50 Hz ang 5000 Hz.

Input of bandpass filter bandwidth (10 Hz to 5000 Hz).

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

Nofe:
This setiing also changes the limit frequency in the case of the distortion
measurement.
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2.4.6.2.3 Configuration Menu DISTORTION METER

CONFIGURATION DISTORTION METER
“DisT.
FREQ. 1000.6 Hz
: [ wilt alse change the | LOWEST
| INPUT SPEECH CODEC | AF Moter satting | 100Kz | e

Fig. 2.4-24 CONFIGURATION DISTORTION METER menu

‘LOWEST |
FREQ.

1050.8008.52

Input of operating frequency of distortion meter {center frequency of notch
filters).

(cdepanding on model)
Switchover of input:
{only with built-in Option CMBD-B5).

AF VOLTM.: Signals present at the AF VOLTM connector {front panel)
are measured.

SPEECH CODEC: signals of the CMD speech decoder are measured.

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

Note:

This setiing also changes the limit frequency in the case of the AF volimeter
measurement.
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2.4.6.2.4 Configuration Menu MULTITONE AUDiO ANALYSIS
(onty with Options CMD-B41 and CMD-B44)

This menu permis to perform the multitone measurement settings.

werauer | MULTITONE AUDID ANALYSIS CORFIGURARTIORN

TONE 8
INDER
FREQ 1000 Hz

LEVEL 200 my

UPPER
L26 mV¥ | i e faps)

LOWER
1B m8 | i aps)

HPRER
34B fymMRELY

LOYER
-8 ) pameD

4F GEN, « BF GEN,

PEGEN. 1 ome will alsq change EXNOFF | 7y confe
HF GEW. and AF

Y LCITH 06T OF TOL. SINGLE SHOT HITER setdings

LRGN E R SPEECH CODEC | INPUT

Fig. 2.4-25 MULTITONE AUDIO ANALYSIS CONFIGURATION menu

| uPPER
LIM.{ABS)

LOWER |
LIM.(ABS)

1050.9008.52

This softkey activates the default values for this menu.

Via this key the index cf the fone is selected the frequency, level and tolerance
of which are to be set. Any value from 1 to 14 is permissible.

Setting the frequency for the tone selected under TONE INDEX. Integral values
between 50 and 8000 Hz can be selected. If the tone is to be excluded from the
measurement, le if less than 14 tones are to be measured, this index can be
switched off with the OFF hardkey.

Setting the generator level for the tone selected under TONE INDEX, Any value
between 1 mV and 5 V may be selected while the total tone level must not
exceed 5 V., The generator can be switched off with the OFF hardkey. Contrary
to the switch-off under FREQ, a measurement can still be performed.

Setting the upper tolerance value for the ione selected under TONE INDEX for
absolute measurements. Values between 1 mV and 9.898 V may be selected.
The selected value must be at lsast 1 mV above the lower limit value. The unit
keys allow this value o be entered also in dBm or to be converted from or to
dBm.

Setting the lower tolerance value for the tone selected under TONE INDEX for
absolute measurements, Values between 0 mV and 9.998 V. The selected value
must be at least 1 mV below the upper limit value. The unit kKeys allow this value
o be entered aiso in ¢Bm or to be converted from or into dBm.
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| UPPER
LIM.(REL)

LOWER |
LIM{REL)

LEAD

| sTop
COND,

sny

| AFGEN. |
TO CODEC |
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Setting the upper tolerance value for the tone setected under TONE INDEX for
relative measurements. Values beiween -79 dB and +80 dB may be selected.
The seiected value must be af least 1 dB above the lower limit value.

Setting the lower tolerance value for the tone selected under TONE INDEX for
relative measurements. Values between -80 dB and +79 dB may be selected.
The selected value must not be more than 1 dB below the upper limit value.

Setting a generator lead before start of the measurement to allow for filter
settiing fimes and transmission delays. Values between O and 65 s can be set in
steps of 1 ms.

Selection of measurement abori;
« NONE
o CUTOFTOL

The measurement is performed without interruption.

The measurement stops when a tolerance is
exceeded.

s  SINGLE S8HOT  Stop after first measurement.

{with Optiors CMD-B5 only, depending on model)
Input switchover:

VOLTM.: Signals at the AF VOLTM input (front panel)
are measured.

SPEECH CODREC:;  Signals of the CMD speech decoder
are measured,

Note:
This setting aiso changes the input for all other AF measurements.
{with Cption CMD-B5 only, depending on model)

The source of the CMD speech coder is either the input signal at the handset
connector or the Al- generator signal,

Nofe:
This setting also changes the output of the AF generator.

268 E-11



cMD Configuration menus

2.4.6.2.5 Configuration Menu AF GENERATOR

CONFIGURATION AF GENERATOR

100H;  Hoed
AF GEN LEVEL
T copec | M [OFF. 1000my  LEV
Fig. 2.4-26 CONFIGURATICN AF GENERATOR menu
. AFGEN (with Option CMD-B5 only, depending on model)
to CODEC ] The source of the CMD speech coder is either the input signal at the handset
connector or the AF generator signal.
' FREQ. lnput of increment for varying the frequency of the AF generator using the
INC. spinwheel.
 LEVEL | Input of increment for varying the level of the AF generator using the spinwheel.
INC.
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2.4.6.3 Configuration Menu TOLERANCE

TOLERANCE

[

PORER
RAHP

PHASE
FREQ.

SPECTRUN
HoB.

SPELTRUM
SUITCH.

[ 172 BIT oFFSLY

BAMP
TIHING

Fig. 2.4-27 TOLERANCE menu

| POWER
RAMP

PHASE
FREQ.

SPECTRUM
MoD,

SPECTRUM
SWITCH.

RAMP
TIMING

1050.9008.52

Change to the configuration menu TOLERANCE POWER RAMP

(see section 2.4.6.3.1).

Change to the configuration menu TOLERANCE PHASE FREQUENCY

(see section 2.4.6.3.2).

Change {o the configuration menu
TOLERANCE SPECTRUM due to MCDULATION
(see section 2.4.6.3.3}.

Change to the configuration menuy
TOLERANCE SPECTRUM dus to SWITCHING
(see section 2.4.6.3.4).

This key permits to configure the burst positioning for power ramp and
phase/frequency error measurements.

Positioning to GSM (default)
Positionierung shifted by % bit.

GSM:
wBBIT OFFSET.
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2.4.6.3.1 Configuration Menu TOLERANCE POWER RAMP

oiieve’ | TOLERANCE POWER RAMP
TOL. AVERAGE -
MIGHEST) | 204dB g peT poweER: 3098 i
?QOA;HHER) 3.0dB {all values =) 6.0 4B ¢
ToL.
eroy | 0® 4.04d8 )
ToL,
gatots: ~0® 0.5d8 E

A{ABS) | .36 dBm : = 0.5¢B F

AREL) | 70dB -6.0 48 G

ga?ag nonE [RTRTE  SiNGLE SHOT -30 48 H
Fig. 2.4-28 TOLERANCE POWER RAMP menu
| DEFAULT The default values are used as tolerance vaiues. If the tolerance values are

VALUES changed, the menu title line displays "USER TOL".

CtoL These softkeys permit to enter the tolerance values for the average burst

(HIGHEST) power (depending on the power level).

' Note:
o If this menu is selected from the module test, these keys do nof exist.
TOL GSMSC0:; Three softkeys are provided, ie for the highest level, for
{XX to YY) iovels 16 to 19 and for the remaining power levels.

GSM1800/1900; Four softkeys are provided, ie for the highest level, for levels
g to 13, for levels 14 to 15 and for the remaining power
levels.

The tolerance values of the power fime template can be specified for the

A various ranges A to H.
‘ Depending on the mobile power, either the relative or the absolute value set is

to entered as max. tolerance limit for segment A. The greater level value is o be
entered.

H Example 1:

e ————— Ref. Level = 40 dBm, value for A= - 30 dBm

(as 40 dBm - 70 dB = -30 dBm}
Example 2:

Ref. Leve! = 20 dBm value for A = -36 dBm
{(as 20 dBm - 70 dB = -50 dBm and the higher value is fo be entered ->
A(ABS) here ~ 36 dBm}

The values for segments B to H are always used relatively to the ref. ievel,

stop | This softkey permits to change between the operating modes continuous
COND, J measurement, stop after exceeded tolerance and single shot.
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CMD

2.4.6.3.2 Configuration Menu TOLERANCE PHASE FREQUENCY

|oross’ | TOLERANCE PHASE FREQUENCY
 SCOPE ANALOG DISPLAY: | MAXIMUM & a0 | PHASE
‘ CURRENT: T ERRPK
BARGRAPH 50¢ FHASE
PHASE RMS . ERR.RMS
IBARGRAPH EREQ.
EREQ. ERR. 100 Hz | rppor
AVERAGE: . |PHASE
2007 ERR.PK |
FREC. . {PHASE
oFfsET | TOM= 50° igrR. RS
FREQ.
DECODE | STANDARD 100 Hz zngn
5TOP S— g |NOC.OF
. COND. [\ieI-l CUT OF TOL. SINGLE SHOT BURSTS

Fig. 24-29 TOLERANCE PHASE FREQUENCY menu

B LT
VALUES

SCOPE
PHASE PK

BARGRAPH
PHASE RMS

BARGRAPH
FREQ. ERR

' FREQ,
OFFSET

—

DECODE

1050.9008.52

The default values are used as folerance values. If the folerance values are
varied, the menu title line dispiays "USER TOL".

Indication of the phase in a scope dispiay.

Analeg bar display of averaged RMS phase error.

Analog bar display of averaged frequency error.

Input of a frequency offset of up to 2200 kHz.

This function is used to measure mobile frequencies that differ considerably
from the nominal value (not synchronized, module test).

if an offset = 0 is set, it is indicated in the measurement menu.

Decoding mode with phase/freguency error measurement:

STANDARD: to GSM specifications
WITH GUARD AND TAILBITS: The guard and taif bits are not regarded as
defined, but are decoded.

This softkey permits to change between the three operating modes continuous
measurement, stop after exceeded tolerance and singie shot.
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input of tolerance values for measuring the frequency and phase error (peak
value and fms value) for current/maximum and averaged measured value
saparately.

The number of bursts the average of which is taken in the phase/frequency error
measurements can be set in this menu.

The maximum and average values from n bursts are calculated as follows:

Phase RMS maximum: highest value (always positive)
Phase Peak maximum: highest absolute value {indicated with sign}
Freguency maximum: highest absolute value {(indicatd with sign)
Phase RMGS average: averaged without sign (always positive)
Phase Peak average: absolute value averaged

(averaging without sign)
Frequency average: averaged with sign
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CMD

2.4.6,3,.3 Configuration Menu TOLERANCE SPECT. due to MOD.

This menu permits to enter the tolerance values for the spectrum measurement as desired.

VALUES

DEFALLT | TOL ERANCE SPECTRUM MOD.

ABSOLUTE | -36 dBm

100 kHz 0548

200 kidz -3 dB

250 kriz -33dB

400 kHz -60 dB

ABSOLUTE

-56.4Bm \op 600 kHz

-60 dB 860 kdiz

60 dB | 1000 kiz

-60dB 1200 kiz

-50dB | 1400 kHz

600 kHz -60 d8
e N NO. OF
Somn, | none ETOELREN swete stot 560 | pyRsTS

0 100 200250 400 600 ... 1600 kHz OFFSET (4 40

1600 kHz

Fig. 2.4-30 TOLERANCE SPECTRUM MOD. menu

BEFAULT
VALUES

ABSOLUTE

ABSOLUTE
GR.600 kHz |

100 kHz...
1600 kHz |

sTop
COND. |

NO,OF |
BURSTS

1050.9008.52

By pressing this softkey, the default values for the tolerances are set again. If
tha user changes the tolerances, the menu fitle line displays USER TOL.

Setting the lowest absolute folerance level for the offset frequencies 100 to 600
kHz. The valid toterance limit is the less stringent requirement of absolute and
relative limit value, i.e. if the relative values are smaller than the value set here,
they are not taken into account.

Setting of the lowest absolute tolerance level for the offset frequencies 6060 to
1600 kHz.

Setting the relative tolerance level per measured offset frequency referred to the
carrier. The valid tolerance limit is the less stringent requirement of absolute and
relative limi value, Le. the values set here are only taken into account if the
measured values exeed the absolute limit value. Frequencies can be switched
off separately with the CLEAR/OFF hardkey. No measurement will be made at a
frequency switched off (advantage: higher measurement speed). To switch a
frequency on again, use the ENTER/ON hardkey.

Selection of operating modes:

Repeating non-interrupted operation.

Stop if tolerance is exceeded.

Singte recording, measurement is restarted by pressing the softkey SPECTRUM
MOD.

Number of bursts recorded per offset freguency and to be taken into account in
the calculation.
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Configuration menus

2.4.6.3.4 Configuration Menu TOLERANCE SPECT. due to SWITCH.

This menu permits to enter the tolerance values for the spectrum measurement as desired.

KEffﬁg;T TOLERANCE SPECTRUM SWITCH.
?fgsl-()ﬂz 28dBm  gpp | 6048 f;fgi.l.()Hz
ffgslf)m .26 dBm
raset | 32 dbim
{‘:g:)"”’ -36 dBm s
: |
NOISE 0 460 500 12;)0 1800 kHz
corescr. | [l ore OFFSET
\g)?%— nonz [LTELM sinGLe swoT 10 :l?ég; ’

Fig. 2.4-31 TOLERANCE SPECTRUM SWITCH. menu

DEFAULY
VALUES

400..1800 kHz
IABS)

S
(REL.)

| NolsE
CORRECT,

STOP
CONDB.

NO. OF
BURSTS
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By pressing this softkey, the default values for the tolerances are restored. If the
usar changes the tolerances, the menu fitle line displays USER TOL.

Setting the lowest absoiute tolerance level. The folerance limit is the less
stringent requirement of absolute and relative limit value, i.e. if the relative
values are smalier than the value set here, they are not taken into account.
Frequencies can be switched off separately with the CLEAR/OFF hardkey. No
measurernent will be made at a frequency switched off {advantage: higher
measurement speed). To switch a frequency on again, use the ENTER/ON
hardkey.

Setting the relative tolerance level per measured offset frequency referred to the
carrier. The valid tolerance limit is the less sfringent requirement of absolute and
refative limit value, i.e. the values set here are only taken into account if the
measured values exceed the absolute limit value.

In the "ON" position, the dynamic range is increased by taking into account the
CMD noise Hmit.

Selection of operating modes:

Repeating non-interrupted operation.

Stop if tolerance is exceeded.

Single recording, the measurement is resfaried by pressing the softkey
SPECTRUM SWITCH.

Number of bursts recorded per offset frequency and to be taken into account in
the calcuiation.
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CMD

2.4.6.4 Configuration Menu BER TEST DEFINITION

General seftings can be performed at the first configuration menu level for BER measurements and one
of the 7 configuration menus for tests 1 to 7 can be called up.

BER TEST DEFINITION
TESTY CONT, BER LEVEL: ~90.0 apm | USED
TESTR trelniive to BRER D) 0.0 dB %PéHESSEL%T
TEST3 000ms | EE
TEST4
TESTS
TEETE
TERT?

Fig. 2.4-32 BER TEST DEFINITION menu

TEST1

to

TESTY

[ usep
TINESLOT |

e ———————

UNUSED
TIMESLOT

i HOLD |
OFF J

1050.9008.52

Change to one of the 7 configuration menus for tests 110 7.

These two softkeys are valid for the continuous BER measurement. The level
at which the BER measurement is performed can be set here (for the used
and unused timeslot separately).

Important application for setting capabilities in this menu:

if the RF level is reduced for test purposes in the case of continuous BER
measurements (test menuy), the callis cleared down. When the BER test menu
is selected after a new call has been set up, this very low RF level would again
be sef and lead to another call cleardown. In the configuration menu, the level
can be increased prior to enfering the test menu.

At the beginning of the BER measurement the mobiles requires some time {o
tune io the new RF level. This mobile-specific waiting period can be reduced
individually for time-optimized remote-control programs {the preset value is
3000 ms).
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The 7 tests are identical with respect to their structure. They may differ in the stimuli and analysis criteria
by different user configurations.

BER TEST DEFINITION TESTH® |
MAX, EVENTS: | MAX SAMPLES: || TRAFFIC CHAN. LEVEL: USED
. : - : -98.6 d8m ITIMESLOT
i UNUSED
35000 (ratativa 1o USED T5) K
cLassH | e51BIT BT ativn to 20048 -hSE
CLASS I | 271 8IT 66060 BIT
“ERASED
FRAmEs | | FRAME | s00FRAME
FRAMES g4 TESTTIME: 10
TO SEND i 2
MEAS,
ODE BER [
STOP NONE Tst. LMY POINIISH
| COND. EXCEEDED  [laaanan

Fig. 2.4-33 BER TEST DEFINITION TEST 1 menu

Fig. 2.4-33 hows a bit error rate test of individua! configuration. The stimuli generated by the CMD for
this test are to be seen on the right side of the screen, the analysis criteria on the left 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 test, errors with the unprotacted bits {class 1l) and with the
protected bits {class Ib) are counted. The bits sent by the CMD are designated as samples and also
counted, a wrongly received bit is referred o as event and also counted. The ratio of bits received
wrongly with respect to all bits set is designated as Bit Error Rate (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 sampies and counted, the erased frames are designated as
events and counted as well. The ratic of erased frames to ali frames sent is the frame erasure rate
(FER). In the case of an RBER test, the Class | and Class Il evenis have to be interpreted in a
somewhat different way as well. The bils belonging to erased frames are neither counted with the
samples nor with the events, so that the ratio of events to samples with respect to the bits is not
concerned by the faulty frames.

These softkeys are used to enter the maximum rumber of permissible bit errors

CLASS Il according {0 classes. The bits sent in this test are indicated on the right for

/ comparison. They represent the reference value for the bit error rate for the

BER test. If there are srased frames in an RBER test, they are no reference for

CLASS Ib the residual bit error rate, as bits from erased framas are not counted, but listed
here.
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CMD

ERASED |
FRAMES |

FRAMES
TC SEND

MEAS.
MODE

STOP
COND.

This softkey is oniy significant if the residual bit error 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 comparisen. 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 calculated and indicated by the CMD as well. As every frame
contains exactly 132 Class b bits and 78 Class [l bits, the total number of bits
concerned is also displayed according to classes.

This softkey permits o switch between the two measurement modes BER and
RBER.

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

NONE
The test runs for 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, alternatively, two different upper limits in the BER test {test runs untit Max
Events Class Ib or Max Events Class |l 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 if all error imits have been exceeded at
an earty point in time.).

The stimuli generated by the CMD are programmed for the test using the foliowing softkeys:

USED
TIMESLOT

UNUSED
TIMESLOT

Communication with the radiophone is performed on one of 8 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 valus.

This softkey is used to set a uniform level for the remaining timeslots. 1t is
relative and related to the level of the used timesict. The levels selectable for the
used and the unused timesiot are to some extent dependent on other
parameters. The unused-timaslot level can be switched off with the CLEAR/OFF
hardkey and then switched on again with ENTER/ON.

Notes on BER measurements in remote-control mode

After a BER measurement has been starled, the CMD simultanecusly calculates the BER and RBER
values. These measurement results can be picked up for BER and RBER separately.

As to the abort criterions of the BER measurement, it is possible o use a remote-control command to
indicate for each of the 7 settings whether the BER or RBER limit values are to be used.

1050.9008.52
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2.4.6.5 Configuration Menu NETWORK DEFINITION

This menu permits e.g. to enter the network parameters for the SIM card of the operator. The default
values comply with the vaiues of the R&S test SIM card CRT-Z2.

] NETWORK BEFINITION usht

LI TR OFF | ao1 | HEE
HOBILE

POVER 15 o1 |mue
G | oo o e
DRY Z a jBLE
SIGHAL,

RODE STRHDHARD BALIST
LOCUPD. | A unvs ETTER T HOT BARRED T D)
SERatkin. | 001.01.0000000001 1 | L0CARER

Fig. 2.4-34 NETWORK DEFINITION menu (1st page)

Change to second page of the NETWORK DEFINITION menu.

DTX (M8} 3

s ———

Switching on of DTX mode (discontinuous transmission) on the mobile.

Note:
Since, in this operating mode, the mobile only transmits sporadically, the RF
measurements can only be performed sporadically by the CMD.

Bl E | input of mobile power used to perform the location update and the call setup. If

MOBILE | A . . ; . p

POWER | the powers given are too high, the maximum possible power is used depending
' on the mobile (Power Class) .

Important note:

If very low powers are specified, the mobile transmits with a higher power
depending on its power class or state of revision {phase 1 or phase 2) which
might cause the CML to be overdriven.

Example: GSM1800/1900 phase 1:
Minimum level with the power class 2 mobile is +4 dBm {power
control level 13). However, the mobile invoived is a a mobile of
power class 1, which is why 10 dBm (10} is used for the
transmission,

GSM909:

Minimum level with phase 2 is 5 dBm (18). However, the mobile
involved is a mobile of power class 1, which is why 13 dBm (15} is
used for the transmission.
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POWER
CHANGE

DRX

SIGNAL.
MODE

MODE

LOC. UPD. |
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Input of type of signalling on power change:
- SLOW {Default); Power change via the SACCH.

-FAST: Power change via the FACCH (charnnel change on identical
channel, however different power).
Advantage: time-saving.

Note:

The CMD does not check whether the new power has
already been achieved by the mobile at the end of the
command {be careful with remote-control programs).

Discontinuous reception (2 to 9); (parameter BS_PA_MFRMS)

2: short timeocut pericd, fast response {default)
S: long timeout period, saves battery power

This softkey is used to determine the number of messages transferred to the
mobile station and thus the time required for the iocation update and the cali
setup.

There are three possible settings (VAR spinwheel + ENTER):

STANDARD

{Defauit) implies that signalling is completely performed according to
GSM. This comresponds to a detalled signalling where all
parameters of the mobile station are polied,

FAST implies that signalling is reduced to the most necessary
massages. Only the IME] is additionally polled.

FAST WITHOUT

EQUIP.ID corrsponds fo the position FAST, however, the IMEI is not
polled. Therefore, this is the fastest possible type of
signalling.

Location update mode.
Two toggle positions are provided:

ALWAYS

(Defaulty impiies that the atiach bit is set. This causes the mobile
station to perform a location update after every switch-on,

AUTO implies that the attach bit is cleared. The mobile station only

performs the location update if it seems to be not registered.
This may be the case when the SIM card is changed or the
network parameters are varied in the CMD {e.g. location
area).
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DEFAULT |

SUBSCRIB. |

BALIST i

MM

ACCESS }

LOC, AREA |
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This softkey only appears if the location update mode is set to AUTO. Thus the
IMS! can be entered which is used as a default in the signailing for the paging.

For input of the IMS! the following format is valid:
MCC (3) MNC(2)  MSIN{£10)

The number may be entered with or without poiris. If points are used, they must
be at the correct position.

Example of valid entries;

001.01.0000C00001
123121234567880
123.12.1

In the case of GSM1900, the MNC features a three-digit code.

Mobile country code.

Mobile network code.

In the case of GSM1900 the MNC features a three-digit code, If the MNC value
is 010 and the MCC vaiue 001 (default), the MNC vaiue 010 is coded other than
specified for reasons of compatibility. This enables mobiles to be measured that
only accept a twe-digit MNC,

Network ceolour code (PLMN Colour code).

Base station colour code
(determines the training sequence/midarmble, etc).

Selection of the configuration menu "BA LIST",

This menu permits to select the various neighbouring celis
{see section 2.4.6.6).

NOT BARRED (default):
Defautt status for measurements by means of signalling.

BARRED:

The cell is barred for the mobile, te the mobile is not allowed to perform a
location update.

Location area.
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PREV. | NETWORK DEFINITION

B5-A6- a
BLES-RES

R.NE
Timeaur | 24
Laop

TRAFFIC
MOBE

comvann | EMABLE prsesLe EIT

F5 YERS. 1 (STANGARD)

Fig. 2.4-35 NETWORK DEFINITION menu (2nd page)

| pRev.
PAGE

BLKS-RES

R.LINK
TIMEOUT

[ Loop |
COMNAND |
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Change to first page of the NETWORK DEFINITION menu.

Signailing parameter BS_AGS_BLKS_RES
Value range: G {default) to 9

Configuration of radio-link timeout of mobile.
Permissible values: 4, 8, 12, 16, 10 60, 64

4: short fimeout of mobile
64: long timeout of mobile

Control of close/open-ioop command. In the case of BER measurements the
mobile has to return the received bits. This is the case when a close-loop
command is sent to the mobile. Returning of received bits is interrupted with the
open-loop command. The close-loop command is also useful for transmitier
measurements as it permits the reguired pseudo-random-modulated signal to be
returned to the transmitter, [T the test system sends a pseudo-random hit
modulation, the signal sent by the mobile is also pseudo-random-modulated
when a close-loop command is given.

ENABLE:

DISABLE:

BER:

if the test system sends a pseudo-random modulation (FSR2ES-
1, PSR2E11-1, PSR2E15-1, PSR2ZE16-1 and BER
measurement}, the close-loop command is automatically sent to
the mobite. ¥ no pseudo-random modulation is sent (ECHO,
LOOP, MANDSETY) the open-loop command is automatically
sent to the mobile.

CMD does not send a close- or open-ioop command (not even
for BER measurements).

CMD sends the close- and open-ioop commands for BER
measurements only, This is the default setting.
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L TRAFFIC | Cenfiguration of desired traffic mode.
MODE FS VERS.1 (STANDARD):  Voice transmission with standard fuil-rate voice
coder {default).

FS VERS.2 (ENHANCED): Voice transmission with enhanced full-rate voice
coder.

If the mobile does not have an erhanced full-
rate voice coder, the standard fuill-rate voice
coder is set when a call is set up.

1050.9008.52 2.83 E-11



Configuration menus CMD

2.4.6.6 Configuration Menu BA LIST

This menu permits to enter the neighbouring cells transmitted from the CMD (base station} to the
mobile. The channel numbers are selected by means of the spinwheel and subsequent pressing of the
ENTER key. The BCCH channel always belongs to the selected channels.

DEFAULT BA LIST

YALUES
1772 37475 & 7 8 ¢ 10 11 12 13 14 15 PREY.
16 17 18 19 20 21 22 23 24 25 26 27 28 2% 30 PAGE
3t 32 33 34 35 36MEFA 38 39 40 41 42 43 44 45 NEXT
4cWEFR 48 49 50 51 52 53 54 55 56 57 58 59 60 PAGE

5T 62 63 64 65 66 67 68 69 7O J1 72 73 74 U5
76 77 7879 s0 81 82 83 84MFYY 86 87 88 89 90
91 92 93 $4 95 96 97 98 §% 100 01 1062 103 104 105
106 107 108 109 tip 11:ERE 193 114 135 116 117 118 119 120
121 122 123 124 125 126 127 128 129 130 131 132 133 134 135
136 137 138WEW 140 141 142 143 144 145 146 147 148 145 150 DELETE
151 152 153 154 155 156 157 157 158 159 160 161 162 163 164 ALL

165 166 167 168 169 170 171 172 V78 174 175 176 177 176 179
180 181 182 183 184 185 186 187 188 189 190 191 192 193 194

Fig. 2.4-36 BALIST menu

DﬁFAULT Selection of default values.
VALUES
 PREV. | Only with GSM1800 and GSM1900.
PAGE

Due to the large number of channel numbers, there are several pages. Selection
with prev. or next page.

| DELETE Al selected channels are deleted. Subsequent input with VAR + ENTER.
ALL
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2.4.6.7 Configuration Menu BS SIGNAL DEFINITION

BS SIGNAL DEFINITION
CONTROL CHANNEL: TRAFFIC CHAN. LEVEL: USED
RF CHAN. | 62 -90.0 dBm | TIMESLOT
i | UNUSED
The RF Level will be altered with the j RELATIVE TO USED T5) 20048 Esior
RF Leval of the Traffic Channel e
echual RF Level: -B5.G dBm
A 4 —
LEVEL
MIN. -85.0 dBm
TRAFFIC CHANNEL:
RF CHAN. | 70
FREQ.
TIMESEOT] © R L |

Fig. 2.4-37 BS SIGNAL BEFINITION meny

This configuration menu permits {o determine the parameters of the RF signals fransmitted from the
measuring instrument to the mobite station. An RF synthesizer provides the common controf channel
(continuous BCCH carrier), the second one simulates the traffic channel,

Note:

if this menu is called up from the location update menu, the level of the controf channel changes
immediately affer a new setiing has been performed.

! RF CHAN. E

MIN.

RF CHAN.

to

UNUSEDR
TIMESLOT

FREQ. |
OFFSET |

L seccruscucaccn

1050.9008.52

This softkey is used to set the RF channel of the common control channel. The
timeaslot is 0 and cannot be varied. The RF level of the common control channel
is automnatically set together with that of the ftraffic channel and dispiayed
accordingly.

The lower level limit of the control channel can be varied using this softkey
(default value is -85 dBm).

These 4 softkeys permit to set the parameters of the traffic channel.

Input of a frequency offset of up to +100 kHz for the CMD transmitter signals.

This function is used to test the frequency locking bandwidth of the mobile for
synchronization (offset remains even after cali setup).
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2.4.6.8 Configuration Menu RF CONNECTOR/EXT. ATTENUATION

RF CONNECTOR ~ EXT. RTTENURTION

P - : i . EXTATT.
RER/OUT RF COHRECTOR IN USE: | EXT. ATTERUATION 0.0p | EXLA

BFM1/ | RFIN/OUTC1 RFIHZ RFGUT Z 0.0 dg | EXTATT.
RFouT 2 : RFIN 2

TN 2/ & & EXTATT,
RF BUT 1 @ ® DB dB | e gyr g
RN E/ 1l EXTATT,
BFOUT2 G0dE | gropr

RFIN1/
P COMBINED | prouT

Fig. 2.4-38 RF CONNECTOR/EXT. ATTENUATION menu

The CMD is equipped with 3 RF connectors:

® A bidirecticnal input/output (RF INJOUT)

& A sensitive input {RF IN2), {in the case of certain models with Option CMEB-B30 only).

& A high-level output (RF QUT2), {in the case of certain models with Option CMB-B30 oniy).

These three connectors can be used not only alternately, but also in combinations. There are 4 possible
combinations. For each of the connectors, an attenuation value can be entered on the CMD which is
taken into account in the level settings and level measurements; negative attenuation values are gains.

RE IN/OUT These four softkeys permit to select one of the four inputfoutput combinations.

o

RF IN2/
RF QUT2

EXT. ATT. nput of external input and ouiput attenuation (COMBINED) or input of extemnal
RE INJOUT input attenuation (SEPARATE]} for connector RF INJOUT.

and/or

EXT.ATT.
REIN1
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CMD Configuration menus

| ExT.ATT. | Input of externat input attenuation for connector RF IN2.
RF IN 2
CEXT. ATT. l Input of external output atteriation for output RF QUT2.
RFOUT2 |
[ EXT.ATT. | Input of external output attenuation (SEPARATE) for connector RF INJOUT.
RF QUTH1
| REm | Switchover between combined and separate input and output attenuation for
RFOUT4 | connector RFE INFOUT. In the COMBINED (default) setiing, the external value for
rcrm—- both input and output attenuation is set via softkey EXT. ATT. RF IN/OUT,

Softkey EXT, ATT, RF OGUT 1 is not available in this selting. With SEPARATE
selected, the input attenuation can be set via softkey EXT. ATT. RF IN 1 and the
output attenuation via softkey EXT, ATT. RF OUT 1. Attenuations entered for
COMBINED and SEPARATE do not influence each other.

Notes:

In the case of a few modsls, connectors RF IN 2 and RF OUT 2 are optional (CMD-B30).

With Modification Kit CMD-U18 the connector RF OUT 2 is not provided. Depending on the hardware
version, the softkeys that are not available are blanked..

Notes for the second RF input (RF IN2j:
in case the second RF input (RF IN 2} is overdriven, the RF measurements of the CMD are stopped,

The maximurm possible input level for a fully driven second input is 0 dBm. It may be desiroyed starting
from +13 dBm.

In the case of mobiles with a maximum output power of +43 dBm, an external atienuation of at least 43
dB is thus required {ohmic attenuator pads and/or coupling attenuation by means of antennas).

Poriable phones with a maximum output power of +33 dBm require an external attenuation of at least 33
dB.
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2.4.6.9 Configuration Menu SYNCHRORNIZATION

SYNCHRONIZATION

REF. FREQUENCY:

REF.FREQ. | 10 MMz EXTERN {= REF QUT 1)

REF QUT 2 [16*BITCLOCK {pased on REF.FREQ.}

Fig. 2.4-39 SYNCHRONIZATION menu

‘ Selection of external synchronization with various reference frequencies at the
REF. FREQ. | refarence frequency input or internal synchronization with 10 MHz (TCXO or
: OCX0O CMD-B1). This frequency will then be applied at reference frequency
output 1.
Iww Selection of the frequency for reference freguency ocutput 2.
REF QUT 2
Notes:

1. In the case of external synchronization with squarewave signals (TTL) ensure correct signal
matching. Faulty matching may causes reflections. Resulling overshoots may lead {o trigger
problems at the CMD input. A possible remedy is the use of a lowpass filter or an attenuator pad
directly at the CMD input. Correct synchronization may be checked by comparing the signal REF
OUT 1 or REF OUT 2 with the input sighal,

2. With external synchronization selected, the litle line cyclically displays a warning if there has been no
syrichronization e.g. due to missing or faully input signal.
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Configuration menus

2.4.6.10 Configuration Menu RF SIGNAL GENERATOR

it is possible to configure 7 complete parameter sets for the RF signal generator.

RF SIGNAL GENERATOR SETTING <nummer>

FREQ./

RF CHARN.

FREQ.
OFFSET

- 13.678 kMz

BIT MOB.

RAMP

RF LEVEL

70

PSEUDO RANDOM OFF

L OFF |

- 40,0 ¢Bm

Fig. 2.4-40 RF SIGNAL GENERATOR SETTING menu

input of RF frequency or RF channel.

RF CHAN.
| FreQq. | Input of frequency offset (fine resolution of frequency).
OFFSET
T Selection of operating mode moduiated/unmoduiated.
BIT MOD.
R Selection of operating mode burst/no burst.
RAMP
input of RF output level.
RF LEVEL
Note:

For details on the input refer to seclion 2.4.5.2, RF GENERATOR.
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2.4.6.11 Configuration Menu PRINTER

Various seftings for the printout of data can made in this manu:

Selection of printer type.

Selection of whether a hardcopy is made immediately or whether the diagram is first stored in a file.
Selection of whether the application report is printed immediately or first stored in a file.

Selection of the file name under which the hardcopy or application report can be stored. The name
may include a number which is incremented each time a new file is created (auto increment).

o Files can be displayed before they are printed by the CMD.

¢ & & &

PRINTER MY APPLICATION | Aoz
NT
«l?\?(?é!\éTER Epson RX Series FILEPRI HARDCOPY ‘TQ}I’EE
PRINT HARDCGEY- — SELECT
CHANNEL | INTERN MRS MEMCARD | ShimeE
FILE PREY
NAME PRINT?727 PRINTO00 LINE
[ PRINTGDT | NEXT
PRINTO0Z
PRINTG03 LINE
PRINTO04 DELETE
PRINT REPORT, | | mmmmeee- ~---  [SHow
CHANNEL | GENTRONICS =0 =0 ] e == | HARDCOPY
FiLE T
NAME PRINT?7? ,

Fig. 2.4-41 PRINTER menu

P;lN_TER_‘ Selection of printer type.
l TYPE

Softkeys in the HARDCOPY fieid:

Selection of print channel for hardeopy.

I PRINT |
CHANNEL | CENTRONICS  CMD prints via the Centrorics interface.

INTERN CMD prints into an internally generated file. The name of this
file can be selected with the FILE NAME softkey.

MEMCARD CMD prints into a file generated on its memory-card drive.
The name of this file can be selected with the FILE NAME
softkay.
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U FLE Input of file name into which a hardcopy should be writtens. The generai DOS
NAME 1 rules apply for the file name. Groups of successive guestion marks in the file
i name are replaced by a numeral when the file is created. Counting starts gt 0, if

0 already exists i is replaced by 1, an existing 1 is replaced by 2, etc. When the
group of numerals is full, no more files can be created by the CMD.

Example:

Files PRINTOCO to PRINT999 are created with FILE NAME in the PRINTER
menu. As soon as the file PRINTS99 exists no more files can be created.
Therefore, with the next hardcopy the CMD will write into the PRINT999 file,
however not hefore asking the cperator whether the existing file may be
overwritten. in the Printer menu shown, files PRINTO00 o PRINT004 already
exist. The next hardcopy command on the print channel INTERN would create
the fila PRINT005.

This softkey cannot be used if CENTRONICS has been selected under PRINT
CHANNEL.

Softkeys in the REPORT field:

PRINT Selection of print channet for the different appiication reports,
CHANNEL | CENTRONICS CMD directly prints onto the Centronics interface.
INTERN CMD prints into an internally created file. You may choose a
name for this file with the FILE NAME softkey,
MEMCARD CMD prints into a file created on its memory-card drive. You
may choose a name for this file with the FILE NAME softkey.
QFF CMD ignores all print commands.
FILE Same as in the HARDCOPY field. This softkey cannot be used if CENTRONICS
NAME or OFF has been selected under PRINT CHANNEL.

Nofe:
Irrespective of the softkey setling chosen in the REPORT field, settings may be changed by any
application. Control by the application has priority!

Menu kne:

APPLIC | Selection of the application the report files of which are to be displayed.

NAME This softkey can only be used if APPLIC. REPORT has been selected under
FILE TYPE in the FILEPRINT field.
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Softkeys in the FILEPRINT field:

Here the services are available which are required for selecting, displaying and printing the files
generated for printing into the INTERN or MEMCARD channel.

FLE 7| Selection of report type.
TWPE AUTOTEST REPORT  Files generated by the CMD during a DECT autotest.
) HARDCOPY Files generated by the CMD when the HARDCOPY
key is pressed.
APPLIC. REPORT Files generated by the CMD during execution of an
application program.
| SELECT | Selection of file display.
| SOURCE INTERN CMD displays internally stored files.
MEMCARD CMD displays the files stored on the memory card.

The files selected with FiLE TYPE are displayed at the right-hand side in the FILEPRINT field. The lines
around a file name mark the currently displayed file and will in the following be referred to as file cursor,

PREY Downward scroll in the displayed file list. The cursor remains in its original
LINE position.

CNEXT Upward scroll in the displayed file list, The cursor remains in its original position.
LINE

Clears the cursor-selected file.

DELETE
SHOW Dispiay of cursor-selected file, Since the hardcopy display takes up the whole
HARDCOPY screen, all softkeys are disabled while the file is displayed. For printing the
] disptayed file press the HARDCOPY key.
This softkey is only available if HARDCOPY has been selected with FILE TYPE.
sHoW | Display of cursor-selected file. To do so CMD changes to the REPORT menu.
REPORT This softkey is only available if AUTOTEST REPORT or APPLIC. REPORT has
been selected under FILE TYPE. The key is at the same location as the SHOW
HARDCOPY softkey.
1050.9008.52 292 £-11
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With the print channel set to internal, the user is requested to confirm the file name. When ENTER is
pressed the proposed name is used (? being replaced by corresponding numerals), STOP aborts the
procedure, CLEAR allows editing of the file name. In this case the following menu is displayed.

PRINTER
.?Eg\gER Epson RX Series
PRINT
cHANNEL | INTERN
FILE
ALE PRINT?777
START
PRINT

Fig. 2.4-42 PRINTER menu (for editing a file name)

" PRINTER Setection of printer type.
TYPE
" PRINT The print channe is dispiayed but no changes can be made.
CHANNEL
" FLE | Input of file name as described above.
NAME
WSTARMTWE Printing {into a fite), which has been interrupted for editing, is now contmued
PRINT | Press MENU UP to abort the print procedure.
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2.4.6.12 Configuration Menu REPORT

In this menu the content of the file selected with the file cursor in the PRINTER menu is displayed. The
file type is indicated in the menu line: AUTOTEST REPORT for the report of a DECT autotest and
APPLIC. REPORT for the report of an application.

REPORT AUTOTEST REPORT
PAGE
up
LINE
e
LINE
DOWN
PAGE
DOWN
PRINT
FILE
Fig. 2.4-43 REPORT menu
 PAGE | Upward scroli of displayed text by one page.
up
TULNE Upward scroll of displayed text by one lins.
Up
CLNE | Downward scroll of displayed text by one iine,
DOWN
PAGE Downward scroll of dispiayed text by one page.
JOWN

Qutput of displayed text to a printer,
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Configuration menus

2.4.6.13 Configuration Menu OTHER PARAMETERS

OTHER CONFIGURATION PARAMETERS

keveeeR | on EEE

ACOUSTIC
warnigs | [ OFF

AT
pevane | EEHOFF

Z8.02.97 [DBATE

12:48 | TME

HESSAGE
GLY DFF IR

Fig. 2.4-44 OTHER CONFIGURATION PARAMETERS menus

| ACOUSTIC
WARNINGS

a0 |
RANGING

LOG

1050.9008.52

MESSAGE ;

Acoustic signal when a valid softkey is pressed
{defauit: OFF).

Acoustic signal when an error message is output (default: ON).

Auforanging of test systemn (defaull: ON).

Setting of the realtime clock. Instead of the colon a decimal point may be
aniered. The entry can be edited like an alphanumeric entry,

(Format: ttmm.jj)

This key permits to activate or deactivate the message log function {default).
ON: All signalling messages between mobile and test system are recorded,

OFF. (Default). When changing to OFF, all previously recorded signalling
messages are stored in a file on the hard disk of the test system. This
file can be output with the FTRANS program or by means of a remote-
confrol command. n the OFF state, signalling messages are not
recorded.

{Information on setup of a message log is given in the remote-control section),
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CcMD

2.4.7 Autotest

This test runs automaticaily, allowing a GSM mobile phone to be compietely checked. At the end of the
test run, all measured values are output on the display or on a printer in the form of a report together
with an OK/FAILL statement.

After calling the autotest from the selection menu, the required test setup is graphically indicated (see

Fig. 2.4-45).

AUTO MSTEST 1

RF IN/OUT

MEASUREMENTS: Phase/Freq. Error

Pewer {incl. Romping)
Bif Error Rate
on channels 1, 64 ond 123

Antenna
Connector

PRINTER
CN

START
TEST

Fig. 2.4-45 AUTO MS TEST 1 menu

ON

PRINTER
OFF

START
TEST

i
o T ————

1050.9008.52

Switching on the printer.

Switching off the printer.

The test is started using this softkey. The program branches into the menu (Fig.
2.4-47).
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After pressing the "CONFIG" hardkey, the configuration menu of the autotest is called up, which permits
to vary the channels to be measured (see Fig. 2.4-46).

AUTO M3 TEST CONFIG
CONTROL CHANNEL: o E cran
TRAFFIC CHANNELS; | FIRST
CHANNEL
SECOND
o crammeL
THIRD
123 CHANNEL |
Fig. 2.4-46 AUTO MS TEST CONFIG menu
'RF Input of channel number of the BCCH channel {control channel}.
CHAN
"FIRST | All measurements are performed successively on three different traffic channeis
CHANNEL {TCH). These three softkeys are used fo enter the channels of the three tests,
however, note that the setting value of the BCCH channel (softkey RF CHAN)
to cannot be used.
CHANNEL

To return to the "AUTOTEST" menu use the "MENU UP" hardkey.

The second main menu of the autotest {see Fig. 2.4-47) allows to enter various test parameters such as
type and manufacturer of the mobile or serial number of the device under test. After the test, they are
output on the hardcopy printout. Entry is made numerically via the CMD keypad. If an external AT
keyboard is connected to the CMD {rear), these entries can also be made alphanumerically.
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Autotest CMD
AUTO MS TEST 1
MSTYPE  pobile 3 23172 5-102 fﬁm
TESTED ) | COMPANY
3y Karin Mustermann MOBILE AG NAME
TEST
LoeaTion| GCODS INGOODS OUT
J CONNECT THE MOBILE TO RF IN/OUT,
‘; SWITCH OFF THE MOBILE, CHANGE
THE TEST PARAMETERS IF NECESSARY.
| PRESS "START" TO CONTINUE THE TEST. |
; ; START

Fig. 2.4-47 AUTO MS TEST 1 menu

MS
TYPE

o

NAME

COMPANY

START

Numericfalphanumeric eniry of the test parameters.

Start of aufotest measurements. Branching to the menu (Fig. 2.4-48).

This menu aiso permits to call the configuration menu of the autolest using the hardkey "CONFIG"
{(entry of the channels, see Fig, 2.4-46),

in the third main menu of the autotest (see Fig. 2.4-48), the user is informed on the required steps to be
taken on the mobile and on the current status of the CMD in a status line at the lower edge of the

screen.

AUTO MS TEST 1

Channet { QK.
Phase/Frequency Error OK
| Powar OK
8it Error Rate QK
Channed 54 FAlLY
Phase/Frequency Error OK
Power [41:4
Bit Error Rate FAIL!
| Channel 123 iN PROGRESS
PhosefFrequency Error OK

Power OK
Bit Error Rate e

Bit Ezeor Rate

‘ Test in progress

Fig. 2.4-48 AUTO MS TEST 1 menu
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Autotest

Step 1:
Step 2:

Step 3:
Step 4:
Step 5:

Step 6:

Step 7:
Step 8:

Step 9:

10506.9008.52

The mobile is switched on on request.

The CMD cardes cut a location update {registration) at the RF level given in the manual
test (default value -90 ¢Bm). A call setup is made, subsequently {(call to mobile}.

The cail is received by the mobile on request.
The cail is terminated on the mobile by hanging up the hook (call clearing by mobile).
The CMD is cailed from the mobile by dialling (call from mobile) on request.

After this call setup, a channel change is performed on the first configured TCH channel
and the mobile set o the maximum possible mobile power.

Performing a phase/frequency error measuremant

Phase errors are measured separately for peak and RMS. With phase/ffrequency error
measurement, several bursts are used for averaging and the maximum and average
values are indicated (see section GSM Measurements).

The tolerances of the manual test are used as lolerance vaiues, i.e., they can be varied
in the configuration menu "TOLERANCE PHASE FREQUENCY™.

Performing a power measurement with maximum mobile power.
Performing a power ramp measurement

The tolerances of the manual test are used as folerance values for power and power
ramp measurements, je, they can be varied in the configuration menu "TOLERANCE
POWER RAMP".

Performing a bit-error-rate measurement (BER). The analog time display informs about
the current test progress.

The parameters of the BER measurement are specified for the auloles!.
The measurement is performed with the following RF levels:

104 dBrm with GSM900 mobiles
-102 dBm with GSM800 portable phones
-100 dBm with GSM1800/GSM1900

100 074 Class I samples (carresponding fo 1283 frames} are evalualed, leading to a
measuring time of approx. 25 s. The tolerances for go/nogo analysis are specified
{according to the GSM regulation):

Residual Bit Error Rate Class I 2.4%
Residual Bit Error Rate Class Ib: 0.4%
Frame Erasure Rate: 6.7%

RBER Ciass b and FER are subject fo a-weighting; l.e., with high RBER and very low
FER or with very low RBER and high FER both are evaluated as "good”,

After the BER measurement, the instrument switches back lo the specified RF level of
the manual test.
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CMD

Step 10:
Step 11:

Step 12:
Step 13:

Step 14:

Switchover to the second configured TCH channel.

The measurements described under steps 6 io 9 are repeated on the second TCH
channel.

Switchover to the third configured TCH channel.

The measurements described under steps 6 to 9 are repeated on the second TCH
channel.

The call fo the mobile is cleared (Call Clearing by CMD).

Thereupon, the program branches to the fourth main menu of the auto test {see Fig. 2.4-49).

It is indicated whether alt measuremeants were within the specified tolerances.

When the printer is switched on, {¢f. Autotest, Fig. 2.4-45) printing is started Emmediateiy upon
termination of the measurements.

AUTO MS TEST 1
PRINTER
- ON
TYPE OF MOBILE: MOBILE 3
POWER CLASS: T {fmax. 43 dBim) OFF
IMSE: 001.01.0000000001 STOR
IMEL: 123456.89.123456.8 PRINTING
TEST OK

PRINT ALL MEASUREMENTS IN TOLERANCE

RESULTS

DISPLAY

RESULTS RESTART

Fig. 2.4-49 AUTO MS TEST 1 menu

PRINT
RESULTS

DISPLAY
RESULTS

ey p—————

PRINTER
ON

PRINTER
OFF

[ sTop
PRINTING

RESTART

1050.9008.52

Starts printing, eg for a second prirdout,

Qutput of the test report on the LCD of the CMD (see Fig. 2.4-50).

Switching on printer {start using softkey "PRINT RESULTS", printing is staried

with the next autotest run).

Switching off printer (no immediate printing with next autotest run).

The data transfer to the printer is immediately stopped (the data buffer of the

printer is not cleared).

Restart autotest (eg with next mobile).
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The test report can be looked up on the LCD of the CMD (see Fig. 2.4-50),

TEST RESULTS
LOCATION UPDATE NOT PERFORMED
CALL TO MOBILE NOT PERFORMED g
CALL CLEARING BY MOBILE  NOT PERFORMED !
CALL FROM MOBILE oK . oK
e k% THMEASUREMENTS  CH: T CH: 62 CH: 123 ?
PHASE ERROR RMS  (ova) 3.4 32 32 deg ‘ OK |
PHASE ERROR PEAK (ovg) 140 1.6 13.2 deg | gz
FREQUENCY ERROR f(ovgd -22 o 46 Hz ! fyvees
PHASE ERROR RMS {max) 4.5 3.6 3.7 dea ! QKX up
PHASE ERROR PEAK (max} 150 123 149 deg [ OK o™
FREQUENCY ERROR (meax)  -45 12 B8 Hz 1O bown

Fig. 2.4-50 TEST RESULTS menu

Since the repori consists of more lines than can be displayed on the screen, a window can be selected
using the softkeys "PAGE UP" and "PAGE DOWN".

After compietion of the autotest, note the following special features:
¢ The BCCH channe! of the manual test is on the BCCH channet of the autotest.
« The TCH channel of the manual test is on the third TCH channel of the autotest.

« The parameters of the bit error rate test No. 7 are overwritten by those of the autotest.
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CMD

2.4.8 NARROW SPECTRUM Menu {with Options CMD-B4 and CMD-K43
only)
This narrowband spectrum analyzer is particularly suitable for the adjustment of I/Q modutators.
NARROW SPECTRUM
Ml T00KHz | M2 OkHz M3 H00KkHz 3o dpm CXPECTED
222dBm| | 75dBm: | -4.5 dBm POWER
CONNECT/ 4Bl Lm-mz: 143 dB ‘ MA2-M3: 12448 § ME-M3: 267 dB 65 FREQ
: | REF: 29.7 dBen | REF:
o b 28,7 dBm
-10
CW MODE
V oty TES
% BNDWIDTH
‘ v DA
MARKER 2 | -40 FAN 1 AVERAGE
0 PN L S N (OO W S A NS SRS o 4 —
MARKER2 | | 3okiz 0 T 130kHy | 0N REGEN
Fig. 2.4-51 NARROW SPECTRUM menu

NARROW
SPECTRUM

CONNECT/
EXT. ATT.

MARKER 1

MARKER 2

MARKER 3

EXPECTED
PGWER

FREQ.I
RF CHAN.

1050.8008.52

For switching the measurement on/off,

Change fo the cenfiguration menu "RF CONNECTOR/EXT. ATT." for selecting
the input and the external attenuation {see section 2.4.6.8).

Upon activation of the key, the three markers can either be set using the
spinwheetl or directly via the keyboard.

input of the expected power of the device under test.

Input of the frequency or the channel on which the measurement is to be made.
For converting the channel into a frequency, the same tables can be used as for
the moduie test {(BURST ANALYSIS menu, see saction 2.4.5.1).

{only with particular hardware configuration)
Switchover of operating mode:

Cw: Continucus input signat
BURST: Pulsed input signal
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SPECTRUM

RES.
BNDWIDTH

AVERAGE

RF GEN

1050.9008.52

input of filter bandwidth {4, 10, 20, 50 or 100 kHz) with spinwheel and
subsequent confirmation

input of averaging {1, 2, 5, 10, 20, 50 measurements or max. hold} with
spinwheel and subsequent confirmation.

Changa to the RF GEN menu (see section 2.4.5.2).

iImportant note:
Whether the level of the CMID RF generalor is swiiched on or off is indicated
next to the soffkey.

With an unfavourable sefting of the RF generator (frequency, levei), it is possible
that the CMD performs self-measurements. This applies in particular o the
commorn Inputioutout RF IN/OUT (common Z20-dB atfenuator for input and
ouipit).
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2.4.9 RF MONITOR Menu

(only with particular hardware configuration).

RF MONITOR w || Wb
m; M Lok : ;  DdBm EE&EL
SOECTRUM | E swkz | i
-3 ; o ; SEROLE.
iy : : s LEFT
i T N T " SEROLL
ANALYSIS | 1y i RIGHT
CONNEETA ] -2 fodoid _
EXLATT. | oo brdivessed : = : RF GEH,
o iluitmmuiﬂ[lh]Iﬁumm] immﬂumnm il :
B #3432 i FUEEE MHe VERRGE

4 LF3s

START
CHANMEL MAREER: 950.0 MHz /75  Power: =37 dim

g

5TOP
124 | ChARNEL

Fig. 2.4-52 RF MONITOR menu

The RF monitor is a channel occupancy meter. The test system measures the peak power of all
channels between START CHANNEL and STOP CHANNEL and displays the resutt graphically.

Note:
The RF monitor does not meet the accuracy for power measurements specified in the dala sheet.

If several input signals are present, signals that, in reality, are not available may be displayed due fo
cross modulation. Furthermore, at some frequencies internal signals of the test system may appear in
the display (Setting GSM1800: 1833.0 MHz, 1854.6 MHz and 1867.8 MHz, setling GSM1900: 1848.0
MHz, 1912.0 MHz, 1936.0 MHz, 1946.6 MHz and 1952.0 MHz).

e Start and stop of RF menitor.
MONITOR
NARROW (with Option CMD-K43 only}
SPECTRUM Change to NARROW SPECTRUM menu
(see section 2.4.8).
BURST Change to BURST ANALYSIS menu
ANALYSIS {see section 2.4.5.1%.
| CONNECT | Change to configuration menu

EXT. ATT. RF CONNECTOR/EXT, ATTENUATION
(see section 2.4.6.8).

With this key active (black}, the marker (small arrow on the bargraph display}

MARKER can be moved from channel to channel by means of the spinwheel. In the lower

s part of the display the channel number, freguency and peak power of the
selected channel are displayed.
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SPECTRUM

START
CHANNEL

REF.
LEVEL

BAND
WIDTH

SCROLL |
LEFT

SCROLL
RIGHT

ey ———————————

RF GEN.

AVERAGE

STOP
CHANNEL

10560.8008.52

Input of start channel (unit key: dBm) or start frequency (unit key: MHz). When
the entry is confirmmed with ENTER, the fast unit used is retained.

Qutside the defined band limits the system uses fictitious channel numbers like
in the moduie test (BURST ANALYSIS menu, see section 2.4.5.1).

tinput of reference level (0 dB line in the display). The setting must be such that
the total power of all channels applied to the test system is below or equal to the
reference level. if the applied total power is greater than the set reference level,
considerable measurement errors may occur due to overdriving. An overdrive
condition can be recognized by the attempt to increase the reference level.

(with Option CMD-B42 only)

Setting of the measurement bandwidth. The test bandwidth can be varied
betweers 30 kMHz and 100 kHz with the aid of the spinwheel.

If the range between start and stop channel covers more than the channels
displayed on the screen, these keys are displayed. They permit the displayed
range 1o be shiftad to the right or left,

Selection of RF GENERATOR menu, If the RF generator is active, ON displayed
next to the RF GEN. key indicates that the generator can influence the
measuremernt,

This key permits to set averaging for several peak-power measurements. The
displayed result is the arithmetic mean of ali peak-power values measured on
the selected channel.

Input of siop channetl or stop frequency. The input is made as for the start
channel.
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3 Remote Control

3.1 Introduction

The instrument is equipped with a serial interface (RS 232-C) as standard and, optionally, with an 1EC-
bus interface according to standard 1EC 625.1/IEEE 488.2. The connecior is located at the rear of the
instrument and permits to connect a coniroller for remote control. The instrument supports the SCPi
version 1992.0 (Standard Commands for Programmable Instruments). Tha SCPi standard is based on
standard |EEE 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 controlier. A
description of the interface commands is to be obtained from the relevant manuals,

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 secticns. Tables provide a fast overview of
the commands impiemented in the instrument and the bit assignment in the status registers. The tables
are supplemenied by a comprehensive description of every command and the status registers.

3.2 Brief Instructions

The short and simple operating seguence given below permits fast putting inte operation of the
instrument and setting of its basic functions. Remote controf via IEC bus assumes that the |EC-bus
address, which is factory-set to 1, has not been changed.
1. Connect instrument and controller using IEC-bus cable.

2. Write and start the foliowing program on the coniroiler:

CALL IBFIND("DEVL", device%) Oper: channel to the instrument

CALL IRPAD (device¥%, 28) inform controller about instrument address
CALL IBWRT (device%, "*RST;*CL8") Reset instrument

CALL IBWRT (device$, "CONF:CHAN:ARFC 50" Set channel 50

CALL IBWRT (device%, "PROC:SEL MAN®) Set MS or BS {est

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
ferminal emulation of Microsoft Windows, for example, can be used on the coniroller.

Via RS-232 only one unit can be controlied at a time. Those program parts in the above examples which
contain addressing or are |IEC/IEEE-bus-specific are irrelevant in this case. The ahove example is
reduced fo the following commands:

HRRST; *CLGW
TCONE : CHAN : ARFC 507
"PROC: SEL MAN"

The character strings must be {erminated by a delimiter.
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3.3 Switchover to Remote Control

On power-on, the instrument is always in the manual operating state ("LOCAL" state) and can be
operated via the front panel. It is swifched to remote confrol ("REMOTE" state) as soon as it raceives a
command from a controller. During remote control, operation via the front panel is disabled. The
instrument remains in the remote state undil it is reset to the manual state via the front panel or via
remote confrol (see Section 3.3.3). Switching from manual opetation to remote control and vice versa
does not affect the instrument setfings.

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:
¥ Call CONFIG-MENU/IEEE-ADDBRESS menu
» Enter desired address
» Terminate input using the [1X/ENTER] key

Via IEC bus (or via the serial interface):

CALL IRPIND("DEVL", deviced) Open channel to the instrument
CALL IBPAD{device%, 1) Inform  controller  about  old
address
CALL IBWRT {device%, "SYST:COMM:GPIR:ADDR 20%) Set instrument fo new address
CALL IBPAD {device%, 20) inform confroller 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-contrel interface are indicated on the display.

1050.9008 3.2 E-3



CcMD Remote Contro!

3.3.3 Return to Manual Operation

Return to manual ocperation is possible via the front panel or the 1EC bus.

Manually: > Press the [LOCAL] key.

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

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

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

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

Via IEC bus:
CALL TBLOC(device%) Set instrument to manual operation

3.4 IEC-bus Messages

The messages transferred via the data lines of the IEC bus (see annex A3} can be divided info 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 IEC bus, the "ATN" controt line being active.
They are used for communication between controller and instrument and can only be sent by a
controller which has the IEC-bus centrol. Interface commands can be subdivided into

— universal commands and
— addressed commands.

Universal commands act on ail devices connected to the |EC bus without previous addressing,

addressed commands cnly 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 data lines of the remote-control interface, the "ATN" control line
not being active. ASCH code is used. A distinction is made according to the direction in which they are
sent 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 to 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 voit.

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

2. According to their definition in standard |IEEE 488.2:

Common Commands are exacily defined as fo their function and
notation in standard |EEE 488.2. They refer to
functions such as management of the standar-dized
status registers, reset and seiftest.

Device-specific

commands refer to functions depending on the features of the
instrument such as frequency setting. 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 to the controller after a query. They can
contain 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 fisted
and explained in detail in Section 3.6.

3.5 Structure and Syntax of the Device Messages

3.5.1 SCPI Introduction

SCP1 (Standard Commands for Programmable Instruments) describes a standard command set for
programming instruments, irrespective of the type of instrument or manufacturer. The goal of the SCPI
consortium is to standardize the device-specific commands to a large extent. For this purpose, a model
was developed which defines the same funclions inside a device or for different devices. Command
systems were generated which are assigned to these functions. Thus i is possible to address the same
functions with idenfical commands. The command systems are of & hierarchical structure. Fig. 3-1
ilustrates this tree structure using a section of command system SOURce, which operates the signat
scurces of the devices. The other examples concerning syntax and structure of the commands are
derived from this command system.

SCP! is based on standard |IEEE 488.2, 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 respenses is defined with
greater restrictions than in standard IEEE 488.2 (see Section 3.5.4, Responses to Queries).
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3.5.2 Structure of a Command

The commands consist of a so-called header and, in most cases, one or more parameters. Header and
parameter are separated by & “white space” (ASCIl code 0 to 8, 11 to 32 decimal, e.g. blank). The
headers may consist of severat key words, Queries are formed by directly appending a question mark to
the header.

Note: The commands of the SOURCE sysiem used in the following examples are not
implemented in the CMD.

Common commands Common commands consist of a header preceded by an asterisk ™"
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, gueries the
conients of the event status register.

Device-specific commands

Hierarchy: Device-specific commands are of hierarchical structure (see Fig. 3-1).
The different levels are represented by combined headers. Headers of
the highest levet {root level) have only one key word. This key word
denotes a complete command system.

Example: SOURce This key word denotes the command system
SOURce.

For commands of lower levels, the complete path has to be specified,
starting on the left with the highest level, the individual key words being
separated by a colon ™"

Example: S0URce:FM:EXTernal:COUPlLing AC

This command lies in the fourth level of the SOURce system. 1t sets the
coupling of the external signal source to AC.

SOURC&]

POWer @] E@

[POLarity ‘ i MODE | § iNTernal l 1 EXTemal ; 1 STA?@[

! E
E POLarity I § COUPling !

Fig. 3-1  Tree structure of the SCP! command systems using the SOURCce system by way of example
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Optional key words:

L.ong and short form:

Parameter:

Numeric suffix:

1050.9008

Some key words occur in several levels within one command system. Their
effect depends on the structure of the command, that is to say, at which
position in the header of a command they are inserted.

Example: SCURwe:FM:POLarity NORMal
This command contains key ward POLarity in the third
command level. it defines the polarity between modulator and
modulation signal.

SOURce:FM:EXTernal : POLarity NORMal

This command contains key word POLarity in the fourth
command level. it defines the polarity between modulation
voltage and the resuiting direction of the modulation only for tha
external signal source indicated.

Some command systems permit certain key words to be optionally inserted
intc the header or omitted. These key words are marked by square
brackets in the description. The fulfi command length must be recognized
by the instrument for reasons of compatibility with the SCP! standard.
Some commands are considerably shortened by these optional key words.

Example: [SOURcel :POWer [:LEVell [:IMMediate] :OFFSet 1
This command immediately sets the offset of the signal to 1

volt. The following command has the same effect:
POWer :OFFSet 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 short form
or the long form can be entered, other abbreviations are not permissible.

cxample: 8TATus :QUEStionable:ENABle 1= STAT:QUES:ENAB 1

Note: The short form is marked by upper-case lelters, the long form
corresponds lo the complete word. Upper-case and lower-case
notation only serve the above purpose, the instrument ifself
does not make any difference between upper-case and lower-
case letlers.

The parameter must be separated frem the header by a "white space”. If
several parameters are specified in a command, they are separated by a
comma ",". A few gqueries permit the parameters MINimum, MAXimum and
DEFault to be entered. For a description of the types of parameter, refer to
Section 3.5.5.

Example: SOURce:PCOWer: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 a suffix added fo the
command. Entries without suffix are interpreted like entries with the suffix
1.

Example:. S0URce:FM:EXTernal2:COUPling AC
This command sets the coupling of the second external signai
source,

36~ E-
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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 EQ! together with the 1ast data byte. Quick BASIC automatically produces an EO!
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 foliowed by a colon,

Example:
CALL TBWRT{device%, "SOURce:POWer:CENTer MINimum;:0UTPut:ATTenuation 109)

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 OUTPut system and sets the attenuation of the output signal.

i 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:

This command line is represented in its full length and contains two commands separated
from each other by the semicolon, Both commands are part of the SOURee 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 omitted.

The abbreviated form of the command line reads as follows:
CALL IBWRT(device¥, "S0URce:¥M:MCDE LOCKed;INT:FREQuency 1kHz")

However, a new command line always begins with the complete path.

Example; CALL IBWRT {device%, "SOURCe : FM: MODE LOCKed")
CALL IBWRT{(device%, "SOURce:FM:INT:FREQuency 1KHz"}
3.54 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by adding
a question mark to the associated setting command. According to SCPI, the responses o queries are
partly subject to stricter rules than in standard IEEE 488.2.

1 The requested parameter is transmitted without header.
Example: SOURce: EXTernal : COUPLling? Response: AC

2, Maximum values, minimum values and all further guantities, which are requested via a special text
parameter are returned as numerical values,
Exampie: FREQuency? MAX Response: L0E3

3. Numerical values are output without a unit. Physical quantities are referred to the basic units or to the
units set using the Unit command.
Example; FREQuency? Response: 185 for 1 MHz

4. Truth values <Boolean values> are returned as 0 (for OFF) and 1 {for ON}.
Example: CUTPut : 8TATS? Response: 1

5, Text (character data) is returned in a short form (see also Section 3.5.5).
Example: SOURce : FM: SOURce? Response: INT1
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3.5.5 Parameters

Most commands require a parameter to be specified. The parameters must be separated from the
header by a "white space”. Permissible parameters are numerical vaiues, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of vaiues 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

1050.9008

Numerical values can be entered in any form, i.e. with sign, decimal point and
exponent. 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". Entry of the exponent alone is not permissible. In the case of physical
quantities, the unit can be entered, Permissible unit prefixes are G {giga), MA
(mega), MOHM and MHZ are aiso permissible), K {kilo), M {milli), U (micro)
and N (nangc). It the unit is missing, the basic uni is used.

Example:
SOURce: FREQuency 1.5 kHz = S0URce:FREQuency 1.35E3

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numerical values.

In the case of a guery, the numerical value is provided.

Example: Seifting command; S0URce: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 defaul seiting, as it is called by the *RST command

UP, BDOWN increases or reduces the numerical value by one step. The siep
width can be specified via an allocated step command (see annex C3, List of
Commands) for each parameter which can be set via UP, DOWN.

INFinity, Negative INFinity (NINF) Negative INFinity (NINF) represent the
numerical values -8.9E37 or 9.8E37, respeclively. INF and NINF are only sent
as device reponses.

Not A Number (NAN) represents the value 9.91E37. NAN is only sent as
device response. This value is not defined. Possible causes are the division of
zero by zero, the subtraction of infinite from infinite and the representation of
missing values.

Boclean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical value unequal to 0. The CFF state {logically
untrue) is represented by OFF or the numerical value 0. 0 or 1 is provided in a
query.
Example: Setting command: SOURce:FM: STATe ON

Query: SQURce:FM:STATe? Response: 1
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Text

Strings

Block data

3.5.6

Text parameters observe the synfactic rules for key words, i.e. they can be
entered using a short or long form. Like any parametler, they have to 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: QUTPut :FILTer: TYPE  EXTernal
Query: QUTPut : FILTer: TYPE? Response EXT

Strings must always be entered in quotation marks {" or ").

Example: SYSTem:LANGuage "English® or
SYSTem: LANGuage 'English!

Block data are a transmission format which is suitable for the transmission of
large amounis of data. A command using a block data parameter has the
following structure:

Example; HEADer:HEADer #4516BXXXXAXXXK

ASCIl character # introduces the data block. The next number indicates how
many of the following digits describe the length of the data block. In the example
the 4 following digits indicate the length to be 5168 bytes. The data bytes follow.
During the transmission of these data bytes all End or other control signs are
ignored untit all bytes are fransmitted. Data elements comprising more than che
byte are transmitted with the byte being the first which was specified by SCPI
command "FORMat:BORDer".

Overview of Syntax Elements

The following survey offers an overview of the syntax elements.

[-]

(1B R ET B

1050.8008

The colon separates the key words of a command.
Ina command tine the colon after the separating semicolen marks the uppermost command
fevel.

The semicolon separates two commands of a command line. |t does not alter the path.

The comma separates several parameters of a command.

The question mark forms a query.

The asterix marks & common command.

Quolation marks introduce a string and terminata it

ASCI character # introduces block data.

A "white space (ASCI-Code 010 8, 11 fo 32 decimal, e.g.blank) separates 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 {ables and then
described in detail, separated according to the command system. The notation corresponds to the one
of the SCPI standards 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 guery form,
— whether the command has only one guery form ,
— whether this command is implemented only with a certain option of the
instrument,

Indentations The different levels of the SCPE command hierarchy are represented in the
table by means of indentations to the night. 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 as well.

Example: SOURce:FM:MODE iis represented in the table as follows:

SOURce first level
FM second level
MODE third level

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 exampie for
each comimand is written out at the end of the individual description.

Upper/lower case notation Upper/lower case ietters serve to mark the long or short form of the key
words of a command in the description (see Section 3.5.2}. The
instrument itse¥ does not distinguish between upper and lower case
letters.
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Special characters |

[]

{}
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A seiection 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 cnhe of these key words has to 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
:CWLFiXed

The twe following comumands of idenfical meaning can be
formed. They set the frequency of the constantly frequent signal
o 1 kHz:

SOURce :FREQuency: CW 1E3 = SOURce:FREQuency:FIXed 1E3

A vertical stroke in indicating the parameters marks allernative 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 brackets can be omitted when composing the header
(cf. Section 3.5.2, Optional Keywords). The full command length must be
accepted by the instrument for reasons of compatibility with the SCPI
standards.

Parameters in sguare brackets can optionailly be incorporated in the
command or omitted as well.

Parameters in braces can oplionally be incerporated in the command 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 stafus reporting system which is described in detail in
Section 3.8.

Tabhle 3-1 Commeoen Commands

Command Parameter Unit Remark
*CLS no quesy
*ESE 0..255
*ESR? only query
“DN? anly guery
*18T? only guery
*QPC
*OPT? only guery
*PRE 0..255
*PSC 011
*RST no query
*8RE 0..255
*STR? only query
*TST? only query
WAL

*CLS

CLEAR STATUS sets the status byte (8TB), the standard event register {ESR) and the EVEN¢t-part
of the QUESHonable and the GPERation 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 eveni 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 returns the contents of the event status register in decimal
form (0 fo 255) and subsequently sets the register to zero,

*IBN?
IDENTIFICATION QUERY queries the instrument identification.
The device response is for exampie: "Rohde&Schwarz, CMD,0, 1.00 18.10.83"
0= serial number
1.0 18.10.93 = Firmware version number and date of delivery
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*IST?
INDIVIDUAL STATUS QUERY returns the contents of the IST flag in decimal form (0 | 1}. The IST-
flag is the status bit which is sent during a paraliel poll {see section 3.8.3.2).

*OPC
OPERATION COMPLETE sets bit 0 in the event status register when alt preceding commands have
been executed. This bit can be used to initiate a service request (cf. Section 3.7).

*OPC?
OPERATION COMPLETE QUERY writes message "1" into the oufput 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 returns 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
84 DspP

B4 AF Unit
B42 IF Log. Amplifier

B43 Spectrum Measurements
B5 Speech Codec

B6 Option Basic Board

BB1 IEEE Bus

862 Memcard Interface
863 Ftashdisk

B64 EMMI/DAE

B65 Control In/Qut

BY A-Bis
B8 Coprocessor
89 Second R Synthesizer

Example of a device response: B1,,B4,,,,,B6,861,,,,,,,B%
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*PRE 0...255
PARALLEL POLL REGISTER ENABLE sets parallel poll enable register to the value indicated.
Query "PRE? returns the contents of the parallel poli enable register in decimal form.

*PSC 0|1
POWER ON STATUS CLEAR determines whether the conients of the ENABle registers is
maintained or reset in switching on.

"PSC =0  causes the contents of the status registers to be maintained. Thus a service request can
be triggered in switching on in the case of a corresponding configuration of status
registers ESE and SRE.

"PSC = 0 resets the registers.

Query *PSC? reads out 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 corresponds to
pressing the [RESET] key. The defaulf setling is indicated in the description of commands.

*SRE 0..255

SERVICE REQUEST ENABLE sets the service request enable register to the value indicated. Bit 6
(MSS mask bit) remains 0. This command determines under which conditions a service request is
triggered. Query "SRE? reads the contents of the service request enable register in decimat form. Bit 6
is atlways 0.

*STB?
READ STATUS BYTE QUERY reads the contents of the status byte in decimai form.

*TST?
SELF TEST QUERY triggers seiftesis of the instrument and outputs an error code in decimal form.

Wal
WAIT-to-CONTINUE only permits the servicing of the subsequent commands after all preceding
commands have been executed and all signals have setiled (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 componenis work independently of each other and
simulianeously. They communicate by means of so-called "messages”.

! Input unit with
IEC Bus — ¥ !

input puffer

\

Command
| recognition

\d

Data set i
| Status reporting-
system

Vo

Instrument
hardware

v

Output unit with
IEC Bus -—— ' output buffer

Fig. 3-2 Instrument model in the case of remote control

3.71 Input Unit

The input unit receives commands character 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 unit sends a message
to 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 [EEE 488.2, or the interface message DCL.

If the input buffer is full, the remote-controt traffic is stopped and the data received up to 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 input buffer and immediately initiates &
message to the command recognition,

in RS-232 mode, no interface message DCL is output.
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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 i receives the data. Only a DCL is serviced with priority, a GET {Group Execute Trigger}, e.g., is
only executed after the commands received before as well. Each recognized command is immediately
transferred to the data set but without being executed there at once.

Syntactical errors in the command are recognized here and supplied to 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 a delimiter or a DCL, it requests the data set to set the
commands in the instrument hardware as well now. Subsegquently it is immediately prepared to process
commands again. This means for the command servicing that further commands can already be
serviced while the hardware is stiil being set ("overlapping executicn™),

3.7.3 Data Set and Instrument Hardware

Here the expression "instrument hardware” denotes the part of the instrument fulfifing the actual
instrument function - signal generation, measurement etc. The controller is not included.

The data set is a detailed reproduction of the instrument hardware in the software.

Remote-control setting commands lead o an alteration in the data sef. The data set management
enters the new values (e.g. frequency) into the data set, however, only passes them on fo 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 are only checked for their compatibility among each other and with the instrument hardware
immediately before they are transmitted fo the instrument hardware. If the detection is made that an
execution is not possible, an "execution error” is signalled fo the status reporting system. All alterations
of the data set are cancelled, the instrument hardware is not reset. Due to the delayed checking and
hardware setting, however, it is permissible to set impermissible instrument states within one command
line for a short period of time without this feading to an error message (example: simultaneous activation
of FM and PM). Al the end of the command fine, however, a permissible instrument state must have
been reached again.

Remote-conirol queries induce the data sei management to 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 coliects the information requested by the controller, which it receives from the data set
management. It processes it according to the SCPI rules and makes it available in the output buffer. The
output buffer has a size of 256 characters. If the information requested is longer, it is made availabie "in
portions” without this being recognized by the controller.

If the instrument is addressed as a talker without the output buffer containing data or awaiting data from
the data set management, the output unit sends error message "Query UNTERMINATED" to the status
reporting system. No data are sent on the remote-control interface, the controfler 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 that all commands can potentially be carried out overlapping.
Equally, setfing commands within one command line are not absolutely serviced in the order in which
they have been received.

In order fo make sure that commands are actually carried out in a certain order, each command must be
sent in a separate command line, that is to say, with a separate IBWRT(}-call.

in order to prevent an overlapping execution of commands, one of commands *OPC, *OPC? or *WAI
must be used. All three commands cause a certain action only to be carried out after the hardware has
been set and has settled. By a suitable programming, the contolier can be forced to wait for the
respective acticn fo occur (cf. table 3-2).

Table 3-2  Synchronisation using *OPC *OPC? and *WAI

Commnd | Action after the hardware has setiled Programming the controller

elze: Setting the operation-complete bit in the ESR - Setting bit 0 in the ESE
- Setling bit 5 in the SRE
- Waiting for service request (SRQ}

*OPC? Whiting a "1” inte the output buffer Addrassing the instrument as a talker

WAL Continuing the IEC-bus handshake Sending the next command
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3.8 Status Reporting System

The status reporiing system {¢f. Fig. 3-4) stores all information on the present operating state of the
instrument and on errors which have occurred. This information is stored in the status registers and in
the error queue. The stafus registers and the error queue can be queried via the remote-controt
interface.

The information is of a hierarchical structure. The register status byte (3TB) defined in IEEE 488.2 and
its associated mask register service request enable {SRE} form the uppermost level. The STB receives
its 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 and
STATus:QUEStichable which are defined by SCPI and contain detailed information on the instrument.

The IST flag ("Individual 3Tatus") and the paralle! poli enable register {PPE) allocated {o it are also part
of the status reporting system. The IST flag, like the SRQ, combines the entire instrument status in a
single bit. The PPE fulfills an anatog function for the IST flag as the SRE for the service request,

The output buffer contains the messages the instrument returns to the controller. It is not part of the
status reporting systerm 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 different functions
(cf. Fig. 3-3). The individusi bits are independent 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 Tive paris. Bit 15 (the most significant bit) is set to
zerp for all parts, Thus the contents of the register parts can be processed by the controiler as positive
integer.

VYV VY VYV

15114 13112 PTRansitionpart (312 |1(0

bsi@]&s[m] CONDition part |3 ]2 |1 [0

151140312 NTRansitionparl {3121(0

RN N
VYV VWY

E15E14133I121 EVENT part %3‘211 0t
T e

VVVV VWV to higher-order register

& & & & & B & & & & & & & & & & 7’”’)’

/l\AAA\ AAAA @ sum b & = logisch AND
i N U {+} = logisch OR
. : i E

I§5|14113|12£ ENABIe part 13 211 0 of all bils

Fig. 3-3 The status-register model
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CONDition part

PTRansition part

NTRansition part

EVENt part

ENABIe part

Sum bit

The CONDition part is directly written intc by the hardware or the sum bit of
the next lower register. lis contents reflects the current instrument status. This
register part can only be read, but not written into or cleared. Its contents is not
affected by reading.

The Positive-TRansition part acts as an edge detecior. When a bit of the
CONDition part is changed from 0 to 1, the associated PTR bit decides
whether the EVEN? bit is set to 1.

PTR bit=1; the EVEN? bit is sat.

PTR bit =0: the EVEN! bit is not set.

This part can be written into and read at will. Its contents is not affected hy
reading.

The Negative-TRansition part slso acts as an edge detector. When a bit of the
CONDition part is changed from 1 to 0, the assocciated NTR bit decides
whether the EVENt bit is set to 1.

NTR-Bit = 1: the EVEN bit is set,

NTR-Bit = 0: the EVEN bit is not sef,

This part can be written into and read at will. its contents is not affected by
reading.

With these two edge register parts the user can define which state fransition of
the condition part {none, 0 to 1, 1 to 0 or both) is stored in the EVENE part.

The EVENE part indicates whether an event has occurred since the last
reading, it is the "memory" of the condition part. |t only indicates events
passed on by the edge filters. It is permanently updated by the instrument.
This part can only be read by the user. During reading, its contents is set to
zero. In linguistic usage this part is often equated with the entire register.

The ENABle part determines whether the associated EVEN! bit contributes to

the sum bit (cf. below). Each bit of the EVENt part is ANDed with the

associated ENABIe bit (symbol '&"). The resuiis of all logical operations of this

part are passed on to the sum bit via an OR function (symbol '+,

ENAB-Bit = 1. the associated EVENt bit doas not contribute {o the sum bit

ENAB-Bit = 0: if the associated EVENT bit is "1", the sum bit is set to "1" as
weil.

This part can be written into and read by the user at will. lts contents is not

affected by reading.

As indicated above, the sum bif is obtained from the EVENt and ENABIe part
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, .¢. a PLL that has not tocked, can lead to 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 STB is structured according o SCPI. By analogy, the ESE can be
taken as the ENABIe part of the ESR.

1050.9008
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3.82 Overview of the Status Registers
-&- 15 | not used
-&- 14 [ vacant
-&- 13 | vacan!
-&- 12 | vacant
e 11 | vacan!
-&- 10 | vacant
-&- g | vacani
-&- 8 &
& 7 ivacant
-&- 5 {vacant _
~& 5 {vacani & 15 {1 not used
-&- 4 | vacant e 14 | vacant
i 3 vacani -& 13 {vacant
e vacan e 12 §vacant
- SRQ -&- 1 | vacant -&- 11 ] vacant
é w&e G vacant -&- 10 | vacant
t - -&- g | vacant
- ] STATus:OPERation register -&- 8 | vacant
-&- ! @ -&- 7 | vacant
8 'SQS"MSS - &y 8 | Reference frequency nol synchronized
-&- 5 pESE — -&- 5 | vacant
-8 4 FMAY -&- 4 | vacant
-&- 3 D -&- 3 }locafion Update
-&- 2 | -&- 2 §Sync Lost
11 vacant = -&- 1 |Releass from M5
0 | vacant -&- 15 | notused -&- 9 | Califrem MS
o — -&- 14 | vagant L
SRE STB -&- 13 | vacant
&- 12 | vacant $TATus;OPERation:CMD register
-&- 11| vacant
~&e 10 | vacani
-&- g | vacani
o i 8 | vacant
W&o -&- T | vacant
. J— -&- 6 b vacant
e ] -&- 5 | vacast
N SR -&- 4 | vacant
B | -&- 3 1 vacant
&- -&- 2§ vacani
-&- t | vacant
-&- & { vacani
o | o
S5TATus:QUEStionable register
&
I1ST flag Qf
(Response lo paraliel poll) — —
-&-| 7 |Poweron
-&-1 8 [User Request
-&- 5 [Command Error
-&- 14 FExacution Error
-&- 13 [Device Dependent Eror
& = {ogical AND -1 2 | Query Eeror
& = logical :OR é- ; \é)a;::“m Complete Errorgusue Output buffer
of af bits = L
ESE ESR

Fig. 3-4 Overview of status registers
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383 Description of the Status Registers

3.8.3.1 Status Byte (STB) and Service Request Enable Register (SRE)

The STB is already defined in IEEE 488.2. it provides a rough overview of the instrument status by
collecting the pieces of information of the lower registers. It can thus be compared with the CONDition
part of an SCPI register and assumes the highest level within the SCPI hierarchy. A special feature is
that bit 8 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 corresponds o the ENABIle part of the SCP1 registers as fo its function.
Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. if a hit is set in the SRE
and the associated bit in the STB changes from 0 to 1, a Service Request (SRQ) is generated on the
FEC bus, which triggers an interrupt in the controiler if this is appropriately configured and can be further
processed there. (An SRQ cannot be triggered on the serial interface, since ne 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 not empty

The hit is set when an entry is mads in the error quaue.

If this bit is enabled by the SRE, each entry of the error queue generates a Service Request, Thus an error can
be recognized and specified in greater detail by polling the error queue. The poll provides an informative error
message. This procedure is to be recommended since it considerably reduces the problems inveived with
remote control.

3 QUESiionable status sum bit

The bitis set if an EVEN! bit is set in the QUEStionable-Status register and the associated ENABIle bit is set {0
1.

A set bit Indicates a questionable instrument status, which can be spacifiad in greater detalil by polling the
QUEStonable-Status register.

4 MAV bit [message available)

The bit is set if a message is available in the output buffer which can be read.
This bit can be used to enable data to be automatically read from the instrument to the controller (cf. annex D3,
program examples).

5 ESB bit

Sum bit of the event status register. it is set if one of the bits in the event status register is set and anabled in
the event status enable register.

Setting of this bit implies a serious error which can be specifled in greater detail by polling the event stalus
register,

B MS$S bit {(master status smmary bit)

The bitis set if the instrument triggers a service request, This is the case if one of the other bifs of this registers
is set together with its mask bit in the service request enable register SRE.

7 OPERation status register sum bit

The bit is set If an EVEN! bit is set in the OPERation-Status register and the assoclated ENABle bit is set to 1.
A set bit indicates that the Instrument is just performing an action. The type of action can be determinaed by
poliing the QUEStonable -Status register,
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3.8.3.2 IST Flag and Parallel Poll Enabie Registier (PPE)

By analogy with the SRQ, the IST flag 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 "IST?".

The parallel poll enable register {PPE} determines which bits of the STB confribute to the [ST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 6 being used as weil in
contrast to the SRE. The Ist flag results from the ORing of ail 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. i can be compared with the EVENt part of an SCPI register.
The event status register can be read out using command ™ESR7?".

The ESE is the associated ENABIe part. It can be set using command "ESE" and read using command

"*ES E?".

Table 3-4  Meaning of the bits used in the event status register

Bit No. Meaning

0 Qperation Complete

This bit is set on reception of the command *OPC exactly when all previous commands have been exacuted.

2 Query Error

This bit is set if either the controller wants 1o read data from the instrument without having sent a query, orif it
does not fetch requested data and sends new nstructions to the instrument instead. The cause is often a query
which is faulty and hence cannot be execuied.

3 Device-dependent Error

This bit is set if a device-dependent arror occurs, An error message with a number between -300 and -399 or a
poshiive error number, which denotes the errer in greater detail, is entered into the error queue (cf. annex B3,
Error Messages).

4 Execution Error

This bit is set if a received command is syntactically corract, however, cannot be performed for other reasons.
An error message with a number between -200 and -300, which denotes the error in greater detail, is entered
into the error queue (cf. annex B3, Error Messages).

3 Command Error

This bit is set if a command which is undefined or syhtactically incorrect is recelved, An error message with a
number betwean -100 and -200, which denctes the error in greater detall, is entered into the rror queue (cf.
annex B3, -Error Messages).

6 User Request

This bitis set on pressing the LOCAL key, i &, when the instrument is switched over to manual control.

7 Power On (supply voitage on)

This bit Is sef on switching 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 part, information on which actions the instrument has executed since the last
reading. 1t can be read using the commands STATus:0PERation:CONDition? bzw.
§TATus :CPERation[: EVENE] 7.

Table 3-5 Meaning of the bits used in the STATus:OPERation register

Bit No. Meaning

8 CMD Event

This bitis set if one of the events spaecified in the CMD event register has occurred,

The CMD only uses bit 8 of this register,

3.8.3.5 STATus:QUEStionable Register

This register coniains information on questionable instrument states. They can occur, eqg. if the
insttument is operated out of its specifications. 1t can be queried using the commands
STATus:QUEStionable: CONDition? of STATus :QUEStionable [ EVENL] 7.

The CMD does not use this register.
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3.8.4 Application of the Status Reporting System

In order to be able to effeciively use the status reporting system, the information contained there must
be fransmitied to the controlier and further processed there. There are several meathods which are
represented in the following.

In RS-232 mode, the status can only be queried with the aid of commands (see 3.8.4.4).

3.8.4.1 Service Request, Making Use of the Hierarchy Structure

Under certain circumsiances, the instrument can send a service reguest (SRQ) (o 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 always initiated if one or
several of bits 2, 3, 4, 5 or 7 of the status byle are sef and enabled in the SRE. Each of these bits
combines the information of a further regisier, the error queue or the output buffer. The corresponding
setting of the ENABIe parts of the staius 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 bits shouid 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)
¥ Setbit 5 inthe SRE (ESB)?
After its settings 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 controller

» Setbit 7 in the SRE (sum bit of the STATus:OPERation register)
» Set bit 8 (CMD event) in the STATus:OPERation:ENABIe.
After a call setup has been completed, the instrument generates an SRQ.
The 8RQ is the only possibiiity for the instrument to become active on its own. Each controller program

should set the instrument such that a service request is inftiated in the case of malfunction. The program
should react appropriately o the service request.

3.8.4.2 Serial Pol!

Inn a serial poll, as with command "™3TB", the stafus byte of an instrument is queried. However, the guery
is implemented via interface messages and is thus clearly faster. The serial-poll method has already
been defined in |EEE 488.1 and used to be the only standard possibility for different instruments fo poll
the status byte. The method also works with instruments which do not adhere to SCP| or IEEE 488.2.

The quick-BASIC command for executing a serial polt is "IBRSP(}". Serial poll is mainly used tc obtain a
fast overview of the state of several instruments connected to the [EC bus.
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3.8.43 Parallef Poll

In a parallel poll, up to eight iInstruments are simultanecusly requested by the controlier by means of a
single command to transmit 1 bit of information each on the data lines, i.e., to set the data line affocated
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 polt enable register (PPE) which is ANDed with the
STB bit by bit as well considering bit 8, The results are ORed, the result is then sent {possibly inverted)
as a response in the parallel poll of the controller. The result can also be queried without paralle!l poll by
means of command "*IST".

The instrument first has to be set for the parallel poll using quick-BASIC command "IBPPC{)". This
command allocates a data line to the instrument and determines whether the response is to be inverted.
The parallel poit itself is executed using "IBRPP()".

The paraliel-poll method is mainly used in order to quickly find out after an SRQ which instrument has
sent the service request if thers are many instruments connected to the IEC bus. To this effect, SRE
and PPE must be set {o the same value.

3.8.44 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 returned is always a
number which represents the bit pattern of the register queried. Evaluating this number is effected by
the controller program.

Queries are usually usaed after an SRQ in order to obtain more detailed information on the cause of the
SRQ

3.8.45 Error-Queue Query

Each error state in the instrument leads to an enfry in the error queue. The eniries of the error queue are
detailed plain-text error messages which can be gueried via the remote control using command
"SYSTem:ERRor?". Each calf of "SYSTem:ERRor?” provides an entry from the error queue. if no error
messages are stored thers any more, the instrument responds with 0, "No error”.

The error queue should be queried after every SRQ in the controlier program as the entries describe the
cause of an error more precisely than the status registers. Especially in the test phase of a controller
program the error queue should be queried regutarly since faulty commands from the controller o the
instrument are recorded there as well.
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3.8.5 Resetting Values of the Status Reporting System

Table 3-6 comprises the different commands and events causing the status reporiing system to be
resei. 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  Resettting instrument functions

Event Switching on supply
voltage DCL,SDC
Power-On-Status- (Device Cleat, *RET or STATus:PRESet *CLS
Clear Selected Device | SYSTem:PRESet
Clear)
Effect 0 1
Clear STB,ESR _ yes —_— e — yes
Clear SRE ESE _ yes — i o i
Clear PPE — yes — e — _
Clear EVENTtparts of the | — yes - — - ves
registers
Clear Enabie parts of all — yas — . yes _—
OPERation and
QUEStionable registers,
Fill Enable parts of all
other registers with ™",
Clear error quetse yes yes — - — yes
Clear output buffer ves yes yes 1 1) 1)
Clear command yes yes yes — . yes
processing and input
buffer

1) Every command belng the first in a cormmand line, Le., immediately following a <PROGRAM MESSAGE TERMINATOR>
claars the output buffer.
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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, internal diaganocsis 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 OCXO reference oscillator (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, CCXO 10 MHz).
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5 Testing the Rated Specifications

5.1 Test Instruments and Utilities

RF frequency counter
Power meter

RF spectrum analyzer
RF signal generator
Osciiloscope

Power supply for lab use
AF volimeter

AF distortion meter

AF generator

G38M mobile telephone

Note:

up to 2.2 GHz

up to 2.2 GHz, -37..+13 dBm

up to 3.1 GHz
up to 2.2 GHz
up to 50 MHz
upto 30V, upto 10 A

The instruments mentioned below are required to completely check,whether the data given in the data
sheets are adhered fo, however, a limited function and data fest can be performed withoui these

instruments.

GMSK generator
Power generator

10560.9008.52

GSM frequency range

Frequency depends on type,

up to +47 dBm
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5.2 Test Procedure (using Service Software)

521 Booting for DOS

All service programs of the CMD are only accessibie under BOS. An external keyboard must be
connected to the CMD, in order to enter the DOS surface. Upon switching on the CMD, a short 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 controller-startup has been compieted, the DOS prompt is displayed.

Nofe:
Files must not be modified or deleted. This would impair the validity of data and function of the CMD.

5.2.2 Starting the Program

» Boot 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 external PC keyboard. That key on
the external keyboard that corresponds to the softkey is given in brackets "<>". The defauit key is
framed by two lines; it can be. selected with any key which is not used, e.g., <SPACE KEY> or <
ENTER>. -The <ESC> key can be used to 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 idendified.

The program than prompts for the desired program status. Select the "SERVICE" mede. |t is advisable
to used the option "External Refarence” (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 external test instrument.
When a fest has been seiected, the user is prompted step by step to carry out various actions, such as:

connection of external measuring faciities to the CMD, settings and measurements on test instruments
as well as reading off CMD-internal test results.

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 cutput together with additional information to ease troubleshooling.

The program is left by simply switching off the instrument.
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5.2.4 Tests To Be Performed
The test selection menu is divided into two sections:

Adjustments

is used to perform mere adjustments and to check the internal diagnosis facitiity. A few diagnostic
voltages have no corresponding trimming 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

A few additional actions have to be carried out by means of the user software and using a mobile
telephone:

» call setup
» echo test
» phase/-frequency error measurement and power ramp measurement
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Notes on Remote Control of Mobile Station Tester CMD

1 Switching-on the Mobile Test

The CMD is brought fo the mobile test mode by means of remote-control command
PROCEDURE:SELECT MAN (function same as with MANUAL TEST key).

It is however not necessary o resef the CMD fo initial state after each test run (MENU HOME in the
local mode or PROCEDURE:SELECT NONE in the remote mode). This is necessary only if the CMD is
to be reconfigured for a different network (eg GSM<->DCS 1800) or if the external attenuation is
changed. After each test run, the CMD is either in the MIDL or in the MSYN state. in either case, a
location update can be performed after the next maobile is switched on. Location update is indicated by
status MIDL changing to MSYN. If the CMD is already in the MSYN status, location update can be
displayed by querying STATUS:OPERATION:CMD?. The value 8 corresponds to a location update (see
Annex). By not resetting the CMD fo initial state after each fest, an advantage is gained: each test run
will be 2 to 3 s shorter.

2 Reading of Receive Level RXLEV Signalled by Mobile

If RXLEV is read immediately after a power or channel change, zero may be obtained. This is due to the
fact that the RXLEV value is sent via the SACCH channel, which is slow, and the new value may thus
not yet be available at the time reading is aftempted. RXLEV is reset to zero by the CMD after each
channel or power change.

Solution:

a) insert a delay of 2s between a power or channel change and the command
SENSE:SIGNALLING:RXLEV?.

b} Continue reading RXLEV until a value other than zerc is obtained.

Likewise, up to 2 seconds should be allowed after a change of the CMD ftransmit level (command
PROCEDURE.SET:POWER.CMD) for the mobile to measure and report the new level before the new
RXLEV value is read.

3  Transmit Level of CMD during Signalling Procedures

Al signalling procedures (channel, slot or power change, Close Loop command at the start of a BER
measurement, or call toffrom mehbile) require a sufficiently high transmit level of the CMD. For example,
BER measurements should not be started at a level of -102 dBm during an echo test, as the mobile may
not be able to receive the Close Loop command from the CMD correctly.

Solution:

Prior to signalfiing procedures, set the CMD to a level between -0 and -80 dBm, using command
PROCEDURE:SET.POWER:CMD i a call is already set up. For new calls to be set up, use command
CONFIGURE;CHANNEL:POWER in the initial state of CMD.
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4 Fast Change of CMD Transmit Level

Handling large level variations {>40 dB) during a call appears to cause problems to some mobiles. Loss
of synchronization may result.

Example:

A call is set up between the CMID and a mobile and the echo test is being performed with the CMD
fransmitting at a level of -60 dBm. Then a BER measurement at a level of -104 dBm is started. With
some mobiles, this will lead to an immediate loss of synchronization.

Solution:

Vary the levet of the CMD slepwise for a setup call by means of command
PROCEDURE:SET:POWER:CMD.

5 Different Commands for Configuring/Changing the Channel, Slot or Level
There are two ways of setting the transmit level, channel number and slot number on the CMD:

a) Configuration of the CMD for a specific level (CMD only), channel {CCCH and TCH) or siot is
possible only in the IDLE or initfal state using the CONFIGURE:CHANNEL.... commands. These
commands cannoct be used for a setup call. The configured level, channel and slot are stored and
are used for every new call that is set up.

b) A change of the level (CMD and MS), channet {TCH only) or siof is possible only in the MCE or Calt
Established state, using the PROCEDURE:SET:... commands. The changed values are vaiid only for
the cali in question.

6 Optimizing the Configuration Speed

As a general rule, in a remote control program, all setting commands (CONFIGURE:.. or
CALCULATE....) should be sent before switching to the mobite test mode. For repeated tests of a mobile
or for testing several mobiles, the initialization procedure can be skipped completely. For any parameter
changes made during mobile tests, the PROCEDURE:... commands are fo be used, If, during a test,
several BER measurements with different parameters are to be made, there is no need for reconfiguring
the CMB for the new values sach time. It is more advisable to select, in the initialization section, data
records for the intended BER measurements by means of command CONFIGURE:BER:SELECT BER1
{to BERY) and to configure the records for each measurement. After setting up e call, only the desired
BER test records have fo be selested by means of CONFIGURE:BER:SEL BER1 {tc BER7) and the
measurements executed by means of READ:BER:TRESULT?,

7 Optimizing the Speed for Channel, Slot or Power Changes

The PROCEDURE:... commands for channel, siot or power changes involve lengthy signalling
procedures between the mobile and the CMD. To speed up maiters, such commands should be sent
only if the new value differs from the set value. In case of doubt, it is faster by far to query the set value
{eg by means of PROCEDURE:SET:ARFCN?) and to compare it with the new value to be sent.
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8 Optimizing the Speed for Average-power and Phase/Frequency Error
Measurements

Average-power, phase and frequency error measurements are carried out simultaneously. For this
reason, only one measurement needs to be triggered by means of READ:BURST:...?. The results of the
other three measurements can be felched with FETCH:BURST:...?. It may then be queried if tolerance
limits are met, using the CALCULATELIMIT,.. MATCHING? commands.

9 Querying the Selected Network
The selected network (GSM or PCN} can be queried in any operating state of the CMD.

10 Procedure for BER Measurements

Each BER measurement should be started with the command READ:BER:TRESULT?. If PASS or FAIL
is obtained for a resulf, the measured values {(BER CLASS Ib, lI, etc) can be read with FETCH.BER....?
without restarting the measurement. If INV, TLOW or IMP is obtained for a result, this means that the
BER measurement was not completed because the level was foo low, the mobile lost synchronization
during the test, or the mabile did not respond correctly. Reading the results is meaningless in such case
and may even lead to errors. In such case it should be verified by means of command
STATUS:DEVICE? if there is still a call set up with the CMD (= MCE) prior to repeating the BER
measurement in question or proceeding with further measurements.

To save time, the abort criterion for BER measurements can be defined to be the first lolerance limnit
exceeded {by means of command CONFIGURE:BER:SCONDITION FLIMIT). In the case of mobiles
with poor reception quality, the BER test will thus not be performed compistely but aborted at the
instance the first {olerance limit is exceeded.

11 Fast Channel Changes

For GSM-specific reasons, there should be an interval of at least 1 s between channel changas
{command PROCEDURE:SET:ARFCN]).

12 Max. input Level at Connector RF IN2

The input level applied fo connector RF IN2 should not exceed 0 dBm for measurements and signalling
procedures 1o be performed correctly. With levels above 0 dBm, overdriving of the input ampilifiers and
thus distortion of the input signal will result. The value of 13 dBm indicated on the front panel merely
refers o the highest level bayond which the input will be damaged.
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13 Impairment of Measurements through Carriers (eg from Base Stations)

Most European cities have blanket coverage with GSM radio channels (plus PCN channels in Great
Britain and Germany). It i3 inevitable that channels used in mobile tests are sometimes occupied by a
nearby base station. The extent of impairment resuiting for the measurement depends on the field
strength incident on the mobile, and may range from increased BER to loss of synchronization at low
CMD ievels. Experience has shown that radiated interference may occur on the mobile even if if is
connacted with the CMD via a screened cable and its antenna is switched off. However, not all traffic
channels are permanently occupied, and problems occur only intermittently.

Solution:

a} Use a spectrum analyzer and a small antenna to check if there are carrier signals in the receive band
of the mobile (935 to 960 MHz for GSM and 1805 to 1870 MHz for PCN}.

b} Set up a call from the mobile to the CMI and switch to continuous BER test mode. Lower the tevel of
the CMD until 2 to 3% Class Il BER is displayed. Switch to an adjacent channel and read the bit error
rate. If the BER markedly deteriorates after the channel change, this suggests the presence of an
interfering signal.

Chanrnels in which carrier signals are suspacted to be present should not be used as TCH or BCCH
channels for the CMD. In the case of strong interference, tests should be performed at a spacing of at
least 2 ic 3 channels.

14 Linking of Service Requests toc Mobile-related Events

As with any IEEE-bus device, certain events such as command errors or end of operation can be linked
o a service request sent to the controt computer. CMD offers the possibility of friggering additional
service requests upon a number of events related to the mobile:

- The mobile has made a location update.

- The mobile has lost synchronization during a call.
- The mobile has cleared down a call.

- The mobile has called and set up a call.

For each event, & bit will be set in a register that can be read with the command
STATUS.OPERATION:CMD? (see description of this command). The hierarchy of the associated
regisiers and the various ways of linking their infermation to service requests (SRQs}) are shown in the
Annex.

15 Setting of Timeouts

Generally, in remote-control programs, adjustable intervals are used within which a connected device

must respond to a query sent by the control computer or be ready to receive the next command. If a

device does not respond as expected during the setected fimecut, the IEEE-bus function in question will

be aborted. For most of the commands sent to the CMD, a timecut of 10 s will suffice. There are,
however, the following reservations:

«  The command PROCEDURE:CALL: TOMS {call to mobite} will not be terminated until the mobile has
accepted the call.

- For averaging measurements with an adjustabie number of bursts or frames (eg BER or spectrum
measurements), the measurement time will increase with the number of values averaged.

- The time taken up by signalling commands {PROCEDURE:...) and measurements (READ:....7) also
depends on the quality of the mobile under test. That is, if levels received from a mobile considerably
deviate from expected levels or strongly fiuctuate, the CMD will perform extensive autoranging
functions. In such cases, the corresponding timeouts may have {o be increased considerably.

- In RS232 mode, there is no hardware acknowledgement of a command. Therefore, a timeout
recognition has to be managed by the control program. Querying ",*OPC?" after a command is a
good sclution,
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Annex A3

IEC-Bus interface

Depending on the moedsl, the instrument can be equipped with an optional IEC/IEEE-bus cennector. The
mating connecior according to |EEE 488 is at the rear of the instrument. A controller for remote conirol
can be connected via the interface. The connection is effected using a shielded cabte.

Characteristics of the Interface

e B8-bit parallel data transfer

¢ bidirectional data transfer

e three-line handshake

» high data transfer rate of max. 350 kByle/s

s up to 15 devices can be connected

« maximal length of the connecting cables 15 m {single connection 2m)
« wired OR if several instruments are connected in parallel.

[IEEE488 | (ECE25

Fig. A3-1  IEC-Bus-interface

Bus Lines

1. Data bus with 8 lines DIO 1 to DIO 8.
The transmission is bit-paraliel and byte-serial in the ASCI/SO code. DIO1 is the least significant,
D108 the most significant bit.

2. Control bus with 5 lines,
IFC (Interface Clear),
active low resets the interfaces of the instruments connected to the defauit setting.

ATN (Attention},

active low signals the transmission of interface messages
inactive high signals the transmission of device-dependent messages.
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SRQ {Service Request),
active low enables a device connecied {0 send a service request to the controller.

REN {Remote Enable),
active low permils the swilchover to remote conlrol.

EOI (End or Identify),

has two functions in connection with ATN;

active low marks the end of data transmission with ATN=high
active fow triggers a parallel poli 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 {EC bus can be equipped with different interface
functions. 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)
AHT Handshake drain function (acceptor handshake}
L4 Listener function.
T8 Talker function, ability to respond to serial poll
SR1 Service reguest function [Service Request)
PP Parallel potl function
RL1 Remote/Local switchover function
DCA Resetting function (Device Clear)
DT1 Trigger function (Device Trigger)
ce Controfler function
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Interface Messages

interface messages are fransmitted to the instrument on
active {LOW). They saive to communicate between instrum

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 Effect on the instrument
DCL {Device Clear) IBCMD {controlier%, CHR${20)) { Aboris the procassing of the commands Just recelved

and sets the command processing software to a
defined initial state. Does not change the instrument
setting.

IFC {interface Clear} BSIC {controlier%) Resets the interfaces to the default setting.
LLO {Local Lockout} IBCMD (controller%, CHR$(17)) | The LOC/AEC ADDR key is disabled.

SPE (Serial Poll Enable) IBCMD {controlier%, CHRS(24)} | Ready for seriall poll.

3PD (Serial Poll Disable) IBCMD (confrofier%, CHRS(25)) | End of seriall poll.

PPU  (Paralie! Poll 1BCMD {controllerd%, CHR3(21)) | End of the paraliel-poll state,

Linconfigura)

Addressed Commands

The addressed commands are encoded in the range 00 through OF hex. They are only effective for
instruments addressad as listeners.

Table A3-3 Addressed Commands
Command QuickBASIC command Effect on the instrument
SDC  (Selecied Device IBCLR (device%) Abaorts the processing of the commands just received

Clear) and sets the command processing software te a
defined initial state. Does not change the instrument
setting.

GTL {Go to Local) IBLOC {device%) Transition to the "Local” state {manual contral).

PRC (Parallel Poll IBPPC (device%, data®%) Configure instrument for parallel poll, The

Configure) QuickBASIC command additionally executes

PREPPD.

1050.9008
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Serial Interface

The instrument is equipped with a serial interface (RS-232-C) as standard. The 9-pin connector is
located at the rear of the instrument. A controiter for remote control can be connected via the interface.
The connection is effected using a zero modem cable.

For remote control via the serial interface, an important aspect is to be noted:
Some controllers already send characters on the serial interface during booting, causing the
instrument to switch to the REMOTE state as soon as it receives these characters {since no expiicit
addressing is possible with the serial remote condrol}.

Characteristics of the Interface

+ serial data transfer

+ bidirectional data transfer

+ Software or hardware handshake

+ Data transfer rate between 110 baud and 115200 bauc
+ Possible length of connecting cable > 20 m

RTS | RI
DSR  CTS

Fig. A3-2 RS8232 interface

Besignation Pin {9-pin} Pin (25-pin)
Data Carrier Detect DCD 1 8
Receive [Data RxD 2 3
Transmit Data TxD 3 2
Data Terminal Ready DTR 4 20
Signal Ground SG 5 7
Data Set Ready DSR 6 8
Request To Send RTS 7 4
Clear To Send cT8 8 5
Ring Indicator RI g 21
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Lines

1. Data lines

RxD (receive data) and TxD (fransmit data)

The transmission is bit-serial in the ASCH code starting with the LSB.

The two lines are necessary as the minimum requirement for a transmission; however, no hardware

handshake is possibie, but only the XON/XOFF protocol.

2. Control lines

DCD (Data Carrier Detect),

active LOW,

Input; using this signal, the data terminal recognizes that the modem of the remote stafion 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 cannot interpret the signals of the remote station.

DTR (Data Terminal Ready),

active LOW,

Qutput indicating that the data terminal is ready to receive data.

DSR (Data Set Ready),

active LOW,

Input indicating that the external device is ready to receive data.

RTS8 (Request To Send),

active LOW.

Qutput that can be used to indicate the readiness to receive data.

CTS (Clear To Send},

active LOW.,

Input used to enable the transmission of data.

Rl (Ring Indicator),

active LOW.

Input; RI is used by a modem to indicate that a remote station wants to set up a connection,

Default settings

The serial interface is set to the following values:

Tabie A3-4 Defauit setting
Parameter Setting value
Baud rate 2400 baud
Data bits 8 bits
Stop bits 1 bits
Parity none
1050.8008 A3.5
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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 te 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 unti! it receives another XON from the CMD.

The condroller indicates to the CMD that it s ready to receive data in the same way.

Cable for local controlier 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 fo a cordroller with 9-pin or 25-pin configuration.

CMD Controller CMD Controlier
G-pin 9-pin 9-pin 25-pin

1 1 1 8

2 3 2 RxD 7 TxD- 2

2 2 CR e, N/ U ) - Y SE— 3

4 6 4 6

5 5 ;7 Q—— GND / GNDo—memmneen | 7

6 4 6 20

7 8 7 5

8 7 8 4

9 g g 22

Fig. A1-3  Wiring of the data lines for software handshake

Hardware handshake

In the case of the hardware handshake, the CMD indicates that it is ready 1o 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'Y 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 reporied {o the CMD via the CTS and DSR line. A
logic '0" on both Hnes 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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Cable for local controller coupling in the case of hardware handshake

The connection of the CMD {o a controller is effected with a so-calied 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

controller with 9-pin or 25-pin configuration.

CMD
9-pin

€00~ G P O R e

Fig. A3-4

1050.9008

Centroller
8-pin

1

RxD { TD 3

TxD / RxD 2
N § L (] - I
. 5
S .1 N| o  f 1 Nt » SESSSNUS—
e (3SR | DT R 8
U = 3 - W A0 [T en—— 7
e A N A T

CMD
9-pin

o~ Gy U B LR -

Coniroller

25-pin
8
SO - 3% 5 W Ay 1Y  MONEUNI By
e |3
6
- 7
SSS—e: o W € \] s M— 20
e DSR { DTR- 5
S - ¢ (-3 o'y .- SUNS—— 1
S gy -9 ¢ - SU— .

Wiring of the data, control and report lines for hardware handshake
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Annex B3

List of Error Messages

The following st containg all error messages for errors occurring in the instrument. The meaning of

negative error codes is defined in SCPI, positive error codes mark arrors specific of the instrument,

The table contains the error code in the left-hand column. In the rAght-hand column the error text being
entered into the errorfevent queue or being displayed is printed in bold face. Below the error text, there
is an explanation as to the respective error.

SCPi-Specific Error Messages

No Error
i i
Error code Error text in tbe case of queue po
Error explanation
G No error

This message is cuiput if the error queue does not contaln any entries.

Command Error - Faulty command; sets bit 5 in the ESR register.

Error code

Error text in the case of gueue poll
Error explanation

-100

Command Error
The command s fauity or invalid.

-101%

Invalid Character
The command contains an invalid sign.
Example: A header contains an ampersand, "SOURCE &".

-102

Syntax error
Tha command is invalid.
Example: The command contains block data the instrument does not accept.

-103

Invalid separator
The command contains an imparmissible sign Instead of a separator.
Exampte: A semicolon is missing after the command.

104

Data type error
The command contains an invalid value indication.
Example: ON is indicated instead of a numeric value for frequency setling.

-105

GET not allowed
A Group Execute Trigger {GET) is within a command line.

-108

Parameter not allowed
The command contains too many parameters.
Example: Command CONFigure:REGen : FREQency permits only one fraguency indication,

1050.9008
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Contiuation; Command Error

Error code Error text in the case of gueue poll
Error explanation
-109 Missing parameter
The command contains toe few parameters.
Example: The command CONFigure : RFden : FREQuency requires a frequency indication.
111 Header separator error
The header contains an impermissible separator.
Example: the header is not followed by & "White Space”, ™+ ESE255"
112 Program mnemonic too long
The header contains more than 12 characters.
113 Undefined header
The header is not defined for the instrument.
Example: *XYZ is undefined for every instrument,
R Header suffix out of range
The header contains an impermissible numeric suffix,
Example: S0URce2 does not existin the instrument,
-120 Numeric data error
The command contains a faulty numeric parameter.
121 invalid character in number
A nurnber contains an Invalld character.
Example: An "A" in a decimal number or a "8" in an octal number.
123 Exponent too large
The absoiute value of the exponent is greater than 32000.
124 Too many digits
The number Includes too many digits.
428 Numetric data not allowed
The command includes a number which Is not allowed at this position.
Exampie: The command $0URce :RFGen : SELect requires indication of a text parameter.
-131 Invatid suffix
The suffix is invalid for this instrument.
Frarmple: nHz Is not defined.
134 Suffix too long
The sufilx contalns more than 12 characters.
-138 Suffix not allowed
A suffix s not aliowed for this cormmand or at this position of the command.
Exampie: The command *RCL does not permit a suffix to be indicated.
-141 Invalid character data
The texi parameter either contains an invalid character or it is invalid for this command.
Example: write error with parameter indication; SOURee :RFGen: SELect STTI.
144 Character data tco long
The text parameter contains more than 12 characters.
-148 Character data not allowed
The text parameter is not allowed for this command or at this position of the command.
Example: The command *RCL requires a number to be indicated.
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Continuation: Command Error

Error cade Error text in the case of queue poll
Error explanation

1514 tnvalid string data
The command contains a fauity string.
Exampie:An END message has been received prior to the terminating apostrophe,

158 String data not allowed
The command contains a valid string at & position which is not allowed.
Fyample: A text parameter is set in quotation marks, S0URce : RFGen: 8ELect "8ETLingl”

181 Invalid biock data
The nommand contains faully block data.
Example: An END message was received prior to reception of the expected number of data.

168 Block data not aliowed
The command contains valid block data at an impermissible position.
Exampile:

-1714 Invalid expression

The command contains an invalid mathematical expression.
Example: the expression contains mismatching parentheses.

-178 Expression data not allowed
The command cortains a mathematical expression at an impermissible position.
Exampie:

-180 Macro error

A faulty macro has been defined, or an error has accurred during execution of a macro.

Execution Error - Error on execution of a command; sets bit 4 in the ESR register

Error code Error text in the case of queue poll
Error explanation

200 Execution error
Error on execution of the command.

29 Settings conflict
There is a conflict between setiing of parameter value and instrument state,
£xample: External attenuation has been sel in a state other than [DLE.

222 Data out of range
The parameter value lies out of the permissible range of the instrument.
Eample: The command *RCL only permits entrles in the range from 0 to 50,

223 Too much data
The command contains oo many data,
Example: The instrument does not have sufficient storage space.

w244 Hardware missing
The command cannot be executed due to missing hardware.
Example: An option is not fitted.
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Device Specific Error; sets hit 3 in the ESR register

Error code Error test in the case of queue poll
Frror explanation

.300 Device-specific error
SM3-specific error not defined in greater detail.

-A50 Queue overflow

This error code is entered in the queue instead of the actual error code if the queue is full. it indicates
that an error has occurred but not been accepted. The queue can accept § 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

400 Query error
General error ocourring when data are requested by a query.

410 Query INTERRUPTED
The query has been interrupted.
Example: After a guary, the instrument receives new data befors the response has been sent complately.

420 Query UNTERMINATED
The query is incomplete.
Example: The instrument is addressed as a talker and receives incomplete data,

430 Query DEADLOCKED
The guery cannot be processed.
Example: The Inpui and output buffers are full, the instrument cannot continue operation.

440 Query UNTERMINATED after indefinite response
A query is in the same command line after a query which requests an indefinite response.
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CMD Remote Control/Annex C
Annex C3

(| Genera!l Information

1.1 States

In the description of commands the following abbreviations are used for the indication of permissible

states:

IDLE:
FQSP:
MOD:
MiDL:
MSYN:
MCE:
RFG:
RFM:
ALL:

Note:

initial state of CMD; also achieved by means of PROCedure:SELect: TEST] NONE,
H2 spectrum active

Module test active

MS test selected

MS test: synchronized (call setup possible; BCCH generated)

MS test: call established

RF generator active

RF monitor active

Al states (IDLE, 1QSP, MOD, MIDL, MSYN, MCE or RFG)

The BAN state still exists for compatibility reasons but MOD is recommended for new
developments,

Other than in the BAN state, the RF generator is active in the MOD state.

CAUTION: When changing from BAN fo the manual mode, MOD is automatically set.

The following diagram illustrates the individuat state transitions:
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1.2 DC51800

The settings for DCS1800 are only provided for the CMDS5; the CMD52 oufputs an error message
when the attempt is made to set DCS1800 values.

f DCS1800 is desired as type of network, the switchover must be made by means of
CONFigure:NETWork: TYPE DCS1800 before settings are changed. Atter the switchover, all commands
act on the DCS1800 dala set, without switchover the GSM data set is used.

1.3 DCS1900 (PCS1900)

The settings for DCS1900 are only available on the CMD55 with built-in options CMD-B19. If DCS1900 is
desired as type of network, switchover using CONFigure:NETWork: TYPE DCS1800 must be made prior
to changing settings.

1.4 UIC

The settings for UIC are only available with built-in option CMD-K80. If UIC is desired as type of network,
switchover using CONFigure:NETWork: TYPE UIC must be made prior to changing settings.
Unless otherwise specified, setlings are identical to the values for GSM.

1.5 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 reiurmned
without a unit.

Some commands additionally allow ON and OFF instead of a value (for activating or deactivating the
associated parameter), Specification of a value (numeric_value) implies a transition to ON. If OFF is set
at the time of a query, OFF wilt be returned instead of the vaiue.

<vaiue> denotes a character date from a list; only list entries are permissible.
All commands are structured anatogously to the SCPi description, ie the upper-case letters indicate the

short form of the command; the CMD only accepts this shert form as an abbreviation (according to
SCPI), otherwise the long form is to be used.

1.6 Error Handling

If no value is available when a query is made or the vaiue is invalid, NAN is returned instead of the
value. An overflow of the value is indicated by INF, a missing input signal by NINF,

if CMD is not in the right state to carry out the command, SCP| error -221, "Settings conflict" is
generated. No value is returned in the case of gueries.
The permissible state is indicated in the following table in the column "State”,

However, if an option required to execute the command is missing, SCPI errar -241, "Hardware missing”

is displayed. No result is returned either in the case of a query,
The option necessary to exacute the command is entered in the tables under "Option".
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1.7 RESET Values

Unless otherwise specified, the values given in the column "Default:” are set on RESET of the CMD,

1.8 Memory Requirement

The supplied CMD software versions are intended for CMDs with a 4 or 8 Mbyte main memory. Some
commands are only available in the 8 Mbyte version.

In column “Avallable as of software version the first software version in which the command is
available is stated for the respective instrument modei.

1050.2008.52 C3.4 E-5



CMD

Remote ControlfAnnex C

2

2.1

Settings

input and Output

External attenuation at RF in Qut

Syntax: SENSel:CORRection:LOSS [ INPut] [:MAGNItude] <numeric_values
oF
SOURcel : CORRection:LOSS [ :OUTPusl [ MAGNitude] <numeric_values
Valuerange: | -40.0 to +50.0 dB Default: 0.0 dg
State: Seiting: |DLE| Option: None| With query | Note:  Positive values refer to an attenuation; (N1}
Guery:  ALL

Available as of software
version:

CMD350/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:

3.00

External attenuation at RF In 2

Syntax: SENSe2 :CORRection:LOSS [ INPut] [:MAGNitude]l <numeric wvaluex
Value range: -40.0 to +80.0 48 Default: 0.9 4B
Stata: Setting. IDLE! Option: None| With query | Nete:  Positive Values refer {o an attenuation; (N1}

CQuery;  ALL

Available as of software
version:

CMD50/53 and CMDS52/55 with 4 Mbyte: 1.50

CMD52/55 with 8 Mbyte:

3.00

External attenuation at RF Out 2

Syntax:

SOURce?; CORRection :LOSS [:QUTPut] [:MAGNitude] <pumeric values>

Value range:

-40.0 to +%0.0 4B

Default: 0.0 g8

IBLE
ALL

State: Setting:

Query:

Option: None| With query | Nete:  Positive Values refer to an attenuatior; {N1)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 MBYTE: 1.50

CMDS52/55 with 8 MBYTE: 3.00

1050.9008.52
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CMD

Inputs and outputs used

Syntax:

ROUTe: TOConnector <values

Value range:

1101 | nput: RF In Cut;
10z | Input: RF In Cuy;
1201 | taput: RF In 2;
T202 Input: RF In 2;

Guiput: RF In Out
Output: RF Qut 2
Output: RF In Out
Output: RF Out 2

Defautt: 7101

State: Setting: |DLE| Option: None | With query | Note:

Query:

ALL

{N2)

Available as of software

version:

CMD56/53 and CMD52/55 with 4 Mbyte: 1.50

CMB52/55 with 8 Mbyte:

3.00

Separate external attenuation at RF In/Out

Syntax:

ROUTe: I0Connectoy: INPut { : ONE] : MODE

Value range:

COMBined !
SE¥arate

Combined external attenuation for input and output
Separate ext. attenuation for input and output

Befault: CoMB

State:
Setting:  IDLE
Query: ALL

Option: None | With query | Note:  In the case of COMB, SENS1:CORR:LOSS and
SCURYCORR:LOSS are identical {affect the same setting), with SEP
different attenuation can be set for input and outpuf; (N1)

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.50

CMDS52/55 with 8 Mbyte:

3.20

1050.8608.52
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Reference frequency (input)

Syntax: CONFigure:FREQuency:REFerence <value>
Value range: | BC ; External, bit clock Default: T10M
B2 ! External, 2 ¥ bit clock
RC4 ! External, 4 * bit dock
BCLG i External, 16 * bit clock
E1M | External, 1 MHz
oM | External, 2 MHz
#2204 | External, 2.048 MHz
E3M | External, 3 MHz
B4M | External, 4 MMz
E5M | External, 5 MHz
E&M | External, 6 MHz
E7M | External, 7 MHz
E8M | External, 8 MHz
EoM i External, 9 MHz
E10M i External, 16 MHz
E1iM i External, 11 MHz
E12M i External, 12 MHz
F13M ! External, 13 MHz
8163 i External, 16.384 MMz
£IEM | External, 26 MHz
R35M | External, 39 MHz
E52M t External, 52 MHz
I10M internal, 10 MHz
State: IDLE | Option: B3 With gquery

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50

CMD52/55 with 8 Mbyte:

3.00

Reference frequency {output)

Syntax: CONFigure :FREQuency: QUTPUL : REFarence <valuex
Value range: | BC ] Bit clock Default: F13M
BC2 | 2 * bit clock
B4 | 4 * bit clock
acle I 16 * bit clock
F1M ] Clock signal with 1 MMz
F2m | Clock signal with 2 Mz
#amM | Clock signal with 4 MHz
#3134 Clock signal with 13 MHz
State: IBLE | Optien: B3 With query

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.60

CMD52/55 with 8 Mbyte:

3.00

1056.8008.52
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2.2
2.21

Signaliing and RF Parameters

Signalling Parameters of Mobile Station

international Mohbile Subscriber [dentity (IMS])

Syntax: SENSe:SIGNalling: IDENtity  IMSI?
Return: <value> {max. 15 digits)
State: MSYN, MCE | Option: None| Query onily | Note: (N3}
Avai!able as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte: 3.00
version:
International Mobile Equipment dentity (IMEF)
Syntax: SENSe:SIGNalling:iDENticy: IMET?
Return: <value> {max. 15 digits}
State: MSYN, MCE Option: None | Query only | Note: {N3)
Avai!abie as of software CMD56/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Revision level of mobile
Syntax: SENSe:Si0Nalling: IDENtity :ME:REVIision :LEVel?
Return: DHE ; Phase |
BH2 Phase 1!
State: MSYN, MCE | Option: None | Query only
Avai!able as of software CMD56/53 and CMDB52/55 with £ Mbyte: 2,10 CHMD52/55 with 8 Mbyte:  3.00
version:
Signalled DTX made of mobile
Syntax: SENSe:S5IGNalling:DTX:USED?
Return: on | DTX is activated
OFF DTX is not activated
State: MCE | Option: None | Query only
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2,10 CMD52/55 with B Mbyte:  3.00

version:
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Receiving level at mobile station {(RXLEV)

Syntax: SENSe;SIGNailing:RXLev?
Return: 0 ta 63 (fudl value)
State: MCE | Option: Nonej Query only | Note:  (N3)
Avai?able as of software CMD50/53 and CMDS52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte: 3.00
version:
Quality of reception at mobile station (RXQUAL)
Syntax: SENSe:3IGNallling: RXQual?
Return: 0 oeo 7 (full value}
State: MCE | Option: None | Query only | Note: {N3)
Avai!able as of software CMD54/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with B Mbyte: 3.00
version:
Diailed number
Syntax: SENSe: SIGNalling :DNUMber?
Return: <value> {max. 20 digits)
State: MCE Option: None; Query only | Note: (N3)
Avai!able as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyta:  3.00
version:
Power class
Syntax: SEMNSe:SICGNalling: pOWer: CLASEY
Return: GSM: 1 co b
DCE1800: 1 to 2
DCs1900: 1 to 2
WC: 1te B
State: MSYN, MCE Option: None ! Query only | Note:  (N3)
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMDS52/55 with 8 Mbyte:  3.00

version:
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Signaiied power of mobile

This is the value signalled by the mobile as its own transmitter level. The actual level (peak value) can
be cbiained by means of SENSe:POWerMS37?.

Syntax: BENSe:81i0Halling: POWar : LEVel?

Return: GSM: 13.0 to 43.0 (unit: dBm)
DCS1800: 4.0 to 30.9 (unit: dBm)
DCS1900: 4.0 to 30.0 (unit: dBm)
uic: 13.9 to 43.0 (unit; dBm}

State: MCE | Option: None| Query only | Note: (N3)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

Measured power of mobile (peak value)
SENSe:POWer:MS87 is  used to measure the transmifter power of the mobile.
SENSa:SIGNaling:POWer:LEVel? indicates the nominal value.

Syntax: SENSe: PCWer (M7

Return: RF In Out: [0.0 + ext. att.) to {+50.0 + ext, att.) {unit: dBm)

RF i 2: [-60.0 + ext. att.) to {+13.0 + ext, att.}) {enit: dBm}

State: ALL Option: None | Query only

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
verston:
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222 Signalling Parameters for CMD
DTX mode
Syntax: CONFigure: PTX:8TAYe <valuex
Value range: | ON | DTX used Default: OFy
QFF DTX not used
State: IDLE | Option: None | With query
Avai_lai:le as of software CMDIS0/53 and CMD52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte: 3.00
version:
Mobile country code
Syntax: CONFigure:SIGNalling: IDENtity :MCC <numeric_values
Value range: | 0 to 229 Default: 1
State: IDLE | Option: None | With guery
Avai!abie as of software CMD56/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Mobile network code
Syntax: CONFigure:SIGNalling: IDENtity:MNC <numeric values
Value range: GSM, RCS1800, LIC: 0 to 99 Defauit:
DCS1900: 0 zo 999 GSM, DCS1800, UiIC: 02
DCS1800: 010
State: iCLE | Option: None | With query
Avai!able as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Network colour code
Syntax: CONFigure:SICNalling: IDENtity:RCC <numeric values
Value range: 0 to 7 Default: o
State: IBLE | Option: None | With guery
Avai!abie as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with B Mbyte:  3.00
version:
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L.ocation area code

Syntax: CONFigure:SIGNalling:IDENtivy:LAC <numeric_value:>

Value range: | 0 to 635535 Default: 1

State: IDLE Option: None | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMBS52/55 with 8 Mbyte:  3.00
version:

Base station colour code

Syntax: COMFigure:SIGNalling:BCC <numeric_valnes

Value range: 0 ko 7 Default: ©

State: IDLE | Option: None | With query

Available as of software CMD5G/53 and CMD52/55 with 4 Mbyte: 2.50 CMDS52/55 with 8 Mbyte: 3.00
version:

Deafauit for international mobile subscriber identity {IMSI}

Syntax: CONFigure:SIGNalling IDENtiryIMSI «<strings
Value range: | String for default IMS! Default:
GSM, DCS18006, VIC:
Format:  GSM, BCS1800, UIC: HHK KK RAAHEKLALAK Go1. G_}' . 0000000001
2CS1900: XA, KRR . KXXXKKKXK {1} bes190e:

001.010.000000001

In GSM, DCS1800 and UIC networks, the IMS! shouid consist of 6 to 15
digits. A point may be inserted after the 3rd and 5th digit (but then at the two
posiflons).

With DCS1900 the minimum length is 7 digits and points may be inserted
after the 3rd and 6th digit.

State: AlL Option: None | With query | Note:  Used only if no other IMSi is signalied during call setup.

Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 2.03 CMD52/55 with 8 Mbyte: 3.00
version: 259 1y 320

Radio link timeout of mobile

Syntax; CONFigure:5IGNalling:RADio: LINK: TIMecut <numeric_values
Value range: | 4 to 64 Default: 24
State: IDLE, MSYN | Option: None| With query | Note: Forwarded to mobile via system info messages.

Available as of software CMD5§/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte:  3.20
version:
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Control of close loop command

Syntax: CONPigure:SIGNalling; LOOR: COMMand <values
Value range: BER | Loop in mobile only closed for BER measurements Default: BER
LISable | Loop in mobite never closed
ENARle Loop in mobile clesed whenaver a pseudo-random patlern is used
{sea CONF:SPE:MODE)
State: Setting: IDLE, MSYN/| Option: None | With query
Query:  ALL
Available as of software CMDEG/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte: 320
version:
Radio link timeout of CMD
Syntax: CONFigure: 3IGNalling:RADio:LINK: TIMeout : TESTget <values
Value range: | ON ; Radio link timeout observed Default: on
OFF Radio link fimeout disabled
State: ALL Option: None | With query | Note:  The setting is valld untl] the instrument is switched off.
Available as of software CMDS0/53 and CMDE2/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte: 3.20
version:
Muitiframes for TX
Syntax: CONFigure:SIGNalling:MFRames <numeric_values
Value range: | 2108 Defauit: 2
State: IDLE | Option: Nene| With query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte: 3.00
version:
Number of blocks not used for paging
Syntax: CONFigure:3ICGNalling:AGRLocksres <numeric values
Value range: 0 to 7 Default: 2
State: IDLE | Option: None | With query
Available as of software CMD56/53 and CMDS2/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte:  3.00
version:
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Access to cells

Syntax: CONFigure:SIGNalling:CELL:ACCess <valuex

Value range: | BARRed | Celt barred Default: NBAR
HotBARred Cell not barred

State: IDLE | Option: None | With query

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.50

CMD52/55 with 8 Mbyte:

3.0G

Location update

reode

Syntax: CONFigure:SIGNalling:LOCation:UPDate: MODE <value>

Value range: | ALWays | Locatlon update is always exscuted Default: ALW
BUTO Location update is only executed if necessary

State: ALL Option: None | With query

Available as of s
version:

cftware

CMD50/53 and CMD52/55 with 4 Mbyte: 2.03

CMD52/55 with 8 Mbyte:

3.00

Signalling mode

Syntax: CONFigure:SI1CGHNalling :MODE <values
Value range: | STANdard i Full {detalied) signalling during calt setup Defauit: 8TAN
FAST | Signalling for call setup reduced to essential messagas
Veryfhst i Fastest possible call setup (same as FAST, but without
query of IMED
STET | Same as STAN, but with starting time (1)
FasT \ Same as FAST, but with starting time (1)
VirET Same as VFAS, but with starting time (%)
State: Sefting: IDLE Option: None | With query
Query:  ALL
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMDS52/55 with 8 Mbyte:  3.00
version: (1} 2.39
Neighhbouring cell description (BA list}
Syntax: CONFigure:BALL =t : ARFON «<numeric values
Value range: Befault:
GSM: 1 to 124 GSM: 10, 120
DCS1800: 512 to BB% DCS1800: 520, 620
DCS1500: 512 to 810 DCS1900: 550, 700
UIG: 0 to 13 Uic: 2, 15
State: IDLE | Option: None | No query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.03 CMD52/55 with 8 Mbyie:  3.00
version:
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Syntax: CONFigure:BAList?

Return [<valug> {, <vaiue>}

State: ALL Option: None| Query only | Note:  Returns all channels entered in the BA list (for the current network)

Available as of software CMDBO/53 and CMD52/55 with 4 Mbyte: 2.03 CMD52/55 with 8 Mbyte: 3,00

version:

Syntax: CONFigure:BAList: CLEar

State: IDLE | Option: None | No query Note: This command deletes all channels from the BA list (ie also default

channels)

Available as of software CMIS0/53 and CMD52/55 with 4 Mbyte: 2.03 CMD52/55 with 8 Mbyte:  3.00

version:

Channel number {ARFCN) for CCCH

Syntax: CONFigure : CHANnel: CCCH: ARFCn <npumeric_valuex

Value range: | GSM: 1 to 124 Default: GSM: 31
DCS1800: %12 to 885 DCS1800: 735
DC31800G: 512 to 810 BCS1900: 600
UiC: 3 oto 19 Uc: 5

State: Setting: IBLE Option: None | With query

Query:  ALL

Available as of software CMD50/53 and CMDS52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

vErSion

Channel number {ARFCN) for TCH

Syntax: CONFigure: CHANnel [ TCH] : ARFCn <numeric_values

Value range: | GSM: i te 124 Default: GSM; 62
DCS1800: 512 to 885 DC31800: 740
DCS1900: 512 to 810 DCS1800: s10
UIC: 0 to 19 UG: 10

State: Option: None | With query

Setting:  IDLE, MIDL, MSYN

Query:  ALL

Available as of software CHD50/53 and CMDS2/55 with 4 Mbyte: 1.5C CMD52/55 with 8 Mbyte:  3.00

wersion:

1050.9008.52
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Frequency offset of fransmitter

Syntax: CONPigure: CHANnel : FREQuency : OFFSet <numeric_values

Value range: | -1900000 to +1000090 Hz Defauit: 0 Hz
State: Option: None | With query | Note: The value entered as a frequency offset will be rounded to maich the
Setting:  IDLE RF generator resolution (33.061 Hz).

Guery:  ALL

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMDS2/55 with 8 Mbyte:  3.00

Timeslot of TCH

Syntax: CONFigure:

CHANnel [ TOHD  SLOT snumeric values

Valuerange: | 0 to 7

Default: ¢

State:
Setting:  IDLE, MIDL, MBYN
Query: ALL

Cption: Nona | With query

Available as of software
version:

CID50/53 and CMD352/55 with 4 Mbyte: 1.50 CMDS2/55 with 8 Mbyte: 3.00

L.ower power limit for matching the CO carrier

Syntax: CONFigure:

CEANnel : CCCH: POWer : MINIimum <numeric values

Value range: | (N4)

Default: -85.0 &Bm

State:
Setting:  IDLE, MIDL, MSYN
Query: ALL

Option: None | With guery

Available as of sofiware
version:

CMD58/53 and CMD52/55 with 4 Mbyte: 2.14 CMD52/55 with 8 Mbyte:  3.00

Transmitter power of TCH in

used timeslot

Syntax: CONPigure:

CHANnsl [ TCHI [:POWar] {1 USED] <numeric_valus>

Value range: | (N4)

Default; -~90.0 dBm

State:
Setting:  IDLE, MIDL, MSYN
Query:  ALL

Option: None| With query

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00

1060.9008.52
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Transmitter power of TCH in unused timeslots

Syntax:

CONFigure :CHANnel [:TCHI [:POWer] :UNUSed <numeric value>

Value range:

~20.0 to +20.0 A8 | ON |  oFF Default: -zc.0 dB

Stafe:
Setting:  1DLE,
Query:  ALL

Option: None | With query | Note: (N5)
MIDL, MSYN

Available as of software CMD5E0/53 and CMBS2/55 with 4 Mbyte: 1.5C CMDS52/55 with 8 Mbyte:

version:

3.60

Selection of modulation content of TCH

Syntax:

COoNFigure:5PEech:MODE <values

Vatue range:

ECHO i Loopback in CMED with delay

LaoP \ Loopback in CMD with minimumn permissible delay

LRY \ ZE9 - 1 PSR bit pattern
|
\
\

Default: ECHO

PRI 2E11 -1 PSR bl pattern
PR15 2E15 -1 PSR bif pattern
PR16 2E16 -1 PSR bit pattern
HANDset Speech coder/decoder mode
State: ALL Option: With query

LOOP, ECHO: none

PRxx B4

HAND B5

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/55 with 8 Mbyte:

version:

3.00

Coding of speech frames

Defauit: Fz1

Syntax; CONFilgure:TCH:MODE <values
Value range: | rs1 | Fuli-rate speech version 1
742 Fult-rate speech version 2 (enhanced full rate}
Stafe: IDLE, MSYN Option: None | With query
Avai!abie as of software CMD50/53 and CMDS2/565 with 4 Mbyte: - CMD52/55 with 8 Mbyte:
version:

3.20

1050.9008.52
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Basic power setting for location update and call setup of mobile station
Syntax: CONFigure: POWer :MS <numeric_values>
Value range: | GSM: 0 oto 1% Power control level Default: GSM: 15
13.0 to 43.0 dBm Absolute level
DCs1800: 0 to 13 Power control levet DCS1800: 10
4.0 to 30.0 dBm Absolute level
DCS1300: g to 13 Power control level DCS1806: 10
4.0 to 36.0 dBm Absolute level
UIc: 0 to 15 Power control levet Uic: i5
13.0 to 43.0 dBm Absolute leve!
State: ALL Onption: None | With query | Note: Return always as power control level.

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.00

CMD52/55 with 8 Mbyte:

3.00

Type of power change

Syntax: CoNPigure: POWer : M3 : CHANge :MODE <values

Value range: FARST ] Power change via assignment command Default: sTow
SLOW Power change via SACCH header

State: ALL Option: None | With query

Available as of software

varsion:

CMDSO/53 and CMDS52/55 with 4 Mbyte: 2.00

CMD52/55 with § Mbyte:

3.00

1050.9008.52

C3.18

E-5



CMD

Remote Control/Annex C

2.3 Burst Analysis

Channel number {ARFCN)

Syntax:

CONFigure :CHANRel :BANalysig : ARFCn <numeric_values

Value range:

GSM: 0 ote 1023 (without 551 tao 573) Default:

DCS1800; 449 to 1449
DCS1906: 241 to 1341
UIC; =380 ro 620

G8M: 65
B5CS1800: 712
DCS1900:  ss2
UIC: 135

State: ALL

Option: None | With query | Note: Band limits cannot be set in the IQSP state.

Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 1.60 CMB52/55 with 8 Mbyte:  3.0C

version:

Syntax:

CONPigure: CHANne] : BANalysis  ARFOn: FREQuency <numeric value:

Value range:

GSM: 800.0 to 1000.0 MHz (in steps of 0.2 MHz)
DCS1800:  1697.6 to 1897.6 MHz {in steps of 0.2 MHz)
DCS1900:  1816.0 to 2016.0 MHz {in steps of 0.2 MHz)
LHC: 800.0 to 1009.0 MHz {in steps of 0.2 MHz)

Defauit:

GSM:

0

DCS1800: 17800

DCS1900:  1880.0 MHz
o

UIc:

903.0 MHz

MHz

303.0 MHz

State: ALL

only}.

Optiors: None| With query | Note: Band limits cannct be set in the |QSP state (0.2 MHz lower limits

Available as of software CMD58/53 and CMD52/55 with 4 Mbyte: 2.10 CMDS2/55 with 8 Mbyte:  3.00

version:

Fraining sequence codes

Syntax:

CONFigure: CHAMmel :BARalysis:TEC <numeric valuex

Value range:

g to 7

Default: ¢

State: AlL

Option: None | With query

Available as of software CMD5E/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00

version:

Expected power (of mobile station)

Syntax:

CONFigure:BANalysis:POWer EXPected <rumeric values

Value range:

~50.80 £0 +47.0 dBm

Default: +43.0 <dBm

State: ALL

Option: None | With query | Note: {N4)

Available as of software CMD58/53 and CMDS52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte: 3.00

version:

1050.9008.52
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Input bandwidth of peak power measurement

Syntax:

CONFigure:BaNalysis:POWer : BANDwidth: INPuL [ ONE] <value>

Value range:

NARROW | Narrowband measurement
WIDE Wideband measurement

Default: WiDe

State: ALL

Option: None | With query

Available as of software CMD50/53 and CMD5S2/55 with 4 Mbyte: 2.10 CMD52/55 with 8 Mbyte: 3.00

version:

Trigger mode

Syntax: CONTigure:BANalvsis: TRIGger :MODE <values>

Vatue range: POWer | Triggering on rising signal edge Defauit: PoW
FREsrun Triggering without edge

State: ALL Option: SW trigger With query

Available as of scftware CMDEG/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/55 with 8 Mbyte:  3.00

version:
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2.4 Network and Test Mode
Network
Syntax: CONPigure : NETWork { :TYPR] <values
Value range: | G8M | Defauit: GaM
Doglsco |
Desls00 i 1
Pes1ons | {same as D190} (1
Ure Train radio telephony (2)
State: Option: With query | Note: After a query, D180 is returnad instead of P190 (for
Setting:  IDLE | GSM, B180: none reasons of compatibility}.
Query: ALL D190, P190: B9
Uic: K8i

Available as of software

CMD50/53 and CMD52/55 with 4 Mbyte: 1.60

CMD52/55 with 8 Mbyte: 3.00

version! . 1.81
2 2.11
Test mode
Syntax: PROCedure: SELect [ TEST] <values
Value range: | NCNE | No test mode (initial state) Default: NONE
rastec | 1Q spectrum (1
MODuletest | Module test )
MAENsal | MS test
RECeneratoy | RF generator (3
RFMonitor RF monitor (4
State: {NONE} ALL Option: none With query
{QSP) NONE, MOD, RFG, RFM B4, K43
{(MAN):  NONE none
(MODY:  NONE, IQ8P, RFG, RFM B4
(RFG):  NONE, IQSP, MOD, RFM none
(RFM).  NONE, IQSP, MOD, RFG B4
Query: ALL
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte: 3.00
version: I3l 240 @ 3.20
@m 180
{4 -

State upon transition from REMOTE to LOCAL and vice versa

Syntax: CONFigure:L0Cal :8TATe <values>
Value range: IDLE | Transition to IDLE state.
CURRent

No change of state {current state is maintained).

Default: 1pre

State: ALL

Option; None | With guery

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.00

CMB52/55 with 8 Mbyte:

3.00
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Switchover to LOCAL

Syntax:

5YSTem[:STATe] : LOCal

State: ALL

Option: None

No guery Note:

the value 1 (GTL) with the ATN line set.

The command is only required in case of remote control via the
serial interface, since for the IEC/AEEE bus it is sufficient to send

Avaifable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2,10 CMD52/55 with 8 Mbyte:  3.00
version:
2.5 General Settings for Measurements

Malfunction in case of burst measurements

Syntax; CONFigure: BURSt : TiMeout <values

Value range: | NORMal | Normal function (autoranging, repetition of measurements, efc} Default: NORM
SHORL Fast abort if measurement conditions are not correct.

State: ALL Option: B4 With query | Note: The setting Is valid untlt the instrument is RESET (or switched off).

Available as of software

version:

CMDS0/53 and CMD52/55 with 4 Mbyte: 2.5

CMD52/55 with 8 Mbyte:

3.20

1060.9008.52
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3 Call Setup and Cleardown

Action after receiver pick-up at mobhiie

Syntax: CONFigure : CALL: TOMS : ACTion <wvalues
Value range: LBORT i Calt aborted after pick-up Defauit: AROR
CONNect Cuall setup

State: AlLL Option: None With quety

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.580 CMD52/55 with 8 Mbyte:  3.00
version:

Activating the action

Syntax; CONPigure : CALL: TOMS: ACTion;: STATe <values

Value range: | ACTive \ Activates the action configured in CONF : CALL: TOMS : ACT Default: NaACT
Rotactive Deactivates the action configured in CONF : CALL : TOMS : ACT .

State: ALL Cption: None With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte:  3.00
version:

Catl setup from CMD to mobile (Call)

Syntax: PROCedure : CALL : TOMS

State: MIDL, MSYN | Option: None | No guery

Available as of software CMD56/53 and CMDS52/55 with 4 Mbyte: 1,50 CMDS52/55 with 8 Mbyte:  3.00
version:

Cali cleardown from CMD to mobile {release)

Syntax: bPROCedure - RELeage - TOMS

State: MCE | Ogption: None| No query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMDS52/55 with 8 Mbyte: 3.00
version:
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Channel change for TCH

Syntax: PROCedure : SET: ARFCn <numeric value:s
Value range: | GSM: Poto 124
DCS1800: 512 to 885
DCS1900: 512 to 810
UC: 0 to 19
State: Setting: MCE Option: None | With query | Note: No defauit value
Query:  ALL

Availzble as of software
version:

CMD58/53 and CMD52/55 with 4 Mbyte: 1.50

CMD52/55 with 8 Mbyte:  3.00

Channel change to hopping for TCH

Syntax: PROCedurs : SET:ARFCH : HOPPing | : SEQuencel <values
Value range: [ a | Hopping sequence 1
8| Hopping sequence 2
<o Hopping sequence 3
5 Hopping sequence 4
State: Setting: MCE Option: None | With query 1 Note: No default value, returns the set channel number if no
Query:  ALL . hopping seguence is active.
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 2.10 CMD52/55 with 8 Mbyte:  3.00
version:
Change of timeslot for TCH
Syntax: prOCedure: 8ET: 8LOT <numeric value>
Value range: | 0 o 7
State: MCE Option: None | With query | Note:  No default value
Available as of software CMD50/53 and CMDS2/35 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00

version:
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Power change (mohile station, used timesltot only)

Syntax:

Value range:

GSM: 0ot 18

13.0 o 43.0 <Ba
DCS1800: 0 to 13

4.0 to 30.0 dBm
DCS1800: 0 to 13

4.0 to 20.0 dBm
$110% 0 to 15

13.0 to 43.0 dBm

Powar controf level
Absolute lfevel
Power control level
Absoluie level
Power control level
Absolute favel
Power control level
Absolute level

State: MCE

Option: Nona . With query | Note:

No defauit value; returns always the power control level,

Available as of software

version;

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50

CMD52/55 with 8 Mbyte:  3.00

Power change (CMD) in used thneslot

Syntax:

PROCedure: 3BT POWer : CMD [t USED] <numeric values

Value range:

a)

State: MCE

Ogption: None | With query | Note:

No default value

Available as of software

version:

CMD350/53 and CMDB2/55 with 4 Mbyter 1.50

CMD52/55 with 8 Mbyte:  3.00

Power change {CMD) in unused timeslots

Syntax: PROCeduye: SET: POWey : CMD 1 UNUSed <numeric value>
Value range: | -20.0 to +20.0 dB | ow | OFF
State: MCE | Option: None | With query | Note: No default vatue, {N5)
Available as of scfiware CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with B8 Mbyte:  3.00
version:
Channel change without signalling
Syntax: prOCedure : SET: RFCHannel <numeric_valuex
Value range: | GSM:

DCS1a00:

DCS1e00: 2

[RHON ¢ oto 19
State: MCE Option: None | No query Note: No default value;

Via remote control enly {nc manual control}.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with § Mbyte:  3.20

version:

1050.8008 .52 C3.25

E-5



Remote Control/Annex C

CMD

Test setup of digital audio interfaces

Syntax:

PROCedure 1 SET DAL [ :DEVice]

Value range:

Hloder
Vice

Normal operation
Speech decoder
Speech encoder
Acoustic devige

Default: NORM

State: Setting: MCE

Query:  ALL

Option: None

With query

Availabte as of software
version:

CMD50/53 and CMDS2/55 with 4 Mbyte: —

CMD52/55 with 8 Mbyte:

3.20

31 Short Message Service (S§MS)

Call setup from CMD to mebile station for SMS

Syntax:

PROCedure : CALL: TOMS : M9

State: MSYN

Option: Nane

No guery

Note:

The short message 10 the moblie is predefined and cannot be
changed.

Available as of software
version:

CMD350/53 and CMD52/55 with 4 Mbyte: 2.50

CMBD52/55 with 8 Mbyte:

3.0C

Caontent of SMS from mohile station

Syntax: Fult message: SENSe:SIGWalling;SMS[:
Read by the line: SENSe:S5IGNalling: SMS{:TEXT) : LINEL?
Lo
SENSe:8I1GNalling: SMS | TEXT) : LINEG?
Return: Full message: <istiine=, <2nd line », <3rd line >, <4th ling >, <Bth line =, <Gth line >
Read by the line: < ling >
State: ALL Option: None ! Query only | Note: A line containg a string of maximum 40 characters; if the line contains

no text, an emply string is returned (™).

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.50

CMD52/55 with 8 Mbyte:

3.0C

1050.8008.52
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4 RF Generator

4.1 Configuration of a Generator Parameter Set

With CONFigure:RFGen;SELect a parameter set is selected which is to be modified with
CONFigure:RFGen.... . These changes are maintained even if a different parameter set is selected.

Selection of generator configuration

Syntax: CONFigure: RPGen: SELect <values

Vatue range: | 88Ttingl | S8Tting2 | SETting3 | SETtings | 8ETting5 | 8BTringé | SETtingT Default: SET1

State: ALL Option: Nohe | With query | Note: {NB)

Available as of software CMD30/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00
version:

Frequency
Syntax: CONFigure:RFGen: FRECuency [ CW| PIXed] <numeric_vaiues
Value range: GEM: E0R.0 to 1000.0 MHz {in steps 0f 0.2 Mz) Default:
DCS1800:  :697.6 to 1897.6 MHz (in steps of 0.2 MHz) GSM: $00,0 MHz
DCS1900:  1816.0 fo 2016.0 MHz (in steps of 0.2 MHz) DCS1800:  1750.0 MH=z
Ulc: 800.0 to 1000.0 MHz (in steps of 0.2 MHz) DCS1800: 1950.0 MHz
HC: 900.0 MHz

State: ALL Option: None | With query | Note: The entered value is adapted to the step size given when the
parameters are set, (N6}

Avazilable as of software CMD56/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mhyte:  3.00
version:

Frequency offset

Syntax: CONFigure :RFGen: FREQuency :OFFSet <numeric_value®

Value range: 100,009 toe 100,008 kHz {in steps of ca. 33.0681 Hz) Default: 0.0 Bz

State: ALL Option: None | With query | Note: The entered value is adapted to the step size given when the
parameters are set, (NG)

Available as of software CMD50/52 and CMDS2/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte:  3.00
version:
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Type of meodulation

Syntax: CcoNFiqure : RFGen :DM: FORMat <valuex

Value range: | DUMmy0 | Dumrmy burst with TSC 0 Default: NONE
DMyl | Dummy burst with TSC 1
DUMmy 2 | Dummy burst with TSC 2
DUMmy'3 | Dummy burst with TSC 3
DUMmy 1 | Dummy burst with TSC 4
DUMmMmyS | Dummy burst with TSC 5
DOMiny 6 | Dummy burst with TSC 6
DMy 7 I Dummy burst with TSC 7
PRS ! Pseudo random sequence
NONE No modulation

State: ALL

Option: None | With query | Note: (NGB}

Available as of software

version:

CMD350/53 and CMDS2/55 with 4 Mbyte 1.60 CMD52/55 with & Mbyte:

3.00

Ramping mode

Syntax:

CONFigure:RFGen:RAMPing : STATe <valuex

Value range:

oM !
OFF

Signal with powet ramping
Fermanent signal

Default: Opp

State: ALL Option: None| With query | Note:  (NG)

Avai}abie as of software CMD59/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

Output level

Syn:ag; CONFigure:RPGen:POWer <numeric values

Value range: (-320.0 - ext. atf.) to (+313.0 - ext. att.) dBum Default: -80.0 dBm

State: ALL

Option: None | With query | Note: Upon selection of the parameter set the level is automatically adapted

o the cutput and its external clrouitry, (NG)

Available as of software

version:

CMD5G/53 ang CMD52/55 with 4 Mbyte 1.60 CMD52/55 with 8 Mbyte:

3.00
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4.2

Setting the generator configuration

Setting the Current Generator Parameter Set

Transfers the values of the selecled configuration and sets the RF generator accordingly. These values

can be changed using the following
SOURce:RFGen:SELeact is called again.

commands. The modifications are lost when

Syntax: SOURce : R¥Cen: SELect <«values

Value range:
HONE

SETLingl | SETring? | SETting? | SETting4 | $ETting5 | $8Ttingé | SETxing? |
{with query only, if the selected configuration has been changed.})

Default: NONE

State: RFG, MOD, 1QSF | Option: None | With query

Note: Power level automatically adapted to output and its

external circuitry, (NG}

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.60 CMD52/55 with 8 Mbyte: 3.00

version:

Frequency

Syntax; SOURCce : RFGen : FREQuency [ : CW| : PiXed] <numeric values

Value range: | GSM: 3C0.0 to 1000.0 MHz (in steps of 0.2 MHz) Default:
DCS1800:  1697.6 to 1887.6 WMHEz (in steps of 0.2 MHz) GSM: 900.0 MHz
DCS16800:  1816.0 to 2016.0 MHz (in steps of 0.2 MHz) DCS1800:  1750.0 MHz
[V]10% 200.0 to 1000.0 MHz (in steps of 0.2 MHz) DCS1800:  1950.0 MHz

HILoR 900.0 MHz
State: RFG, MOD, IQSP | Option: None | With guery | Note: The entered value is adapted to the given step size, (NB)

Available as of software CMD50/53 and CMD52/55

version:

with 4 Mbyte 1.60 CMD52/55 with 8 Mbyte: 3,00

Frequency offset

Syntax: 20URee : RFGen : FREQuancy : OFFSet <numeric values
Value range: -1£0.009 to 100.009 kEz {in steps of approx. 33.061 Hz) Defautt: 0.0 Hz
State: REG, MOD, 1GSP | Option: None| With query | Note: The eniered value is adapted to the given step size, (NE)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.60

CMDS52/55 with 8 Mbyte:  3.00

1050.8008.52
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Type of modulation

Syntax:

S0URce : RFGen : DM : FORMa: <values

Value range: | DUMmyd
DUMmy 1
HIMmy 2
SUMmy 3
DUMmy 4
LiMmy's
LUMTy 6
DUMmy 7
FRS
HONE

Dummy burst with TSC O
Dummy burst with TSC 1
Dummy burst with TSC 2
Dummy burst with TSC 3
Bumemy burst with TSC 4
Dummy burst with TSC &
Durmmy burst with T3C 6
Dummy burst with TSC 7
Pseudo random sequence
No modulation

Default: ¥ONE

State: RFG, MOD, Q3P

Option: None | With query | Note:

(NE)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.60

CMD52/55 with 8 Mbyte: 3.00

Ramping mode

Syntax:

S0URce :RTGen: RAMPing: STATe <values>

Value range: | OX
OFF

Signal with power ramping
Continuous signal

Default: orr

State:

RFG, MOD, 1Q8P

Option: None | With query | Note:

{N8)

Available as of software
version:

CMDS0/53 and CMDB52/55 with 4 Mbyte 1.60

CMD52/55 with 8 Mbyte:  3.00

Qutput level

Syntax: SOURCe :RFGen: POWer <numeric_values

Value range: (-120.C - ext. att.} o Default: -8¢.0 dBm
{+13.0 - ext. att.} dBm |
oM | Qutput level switched on
OF¥ Output level switched off

State: Option: None | With query | Note:  The level is automatically adapted to the output and its external

RFG, MOD, 1QSP

circuitry when the parameter set is selecied, {NG)

Available as of software
version:

CMDS0/53 and CMD52/55 with 4 Mbyte 1.680

CMD52/55 with 8 Mbyte:  3.00

1050.9008.52
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5

AF Generator Setfing

Freqguency

Syntax: CowFigure: BFGen: FREQuency [:C# | 1 ¥IXed] <numeric_value>

Value range: | 20.0 To 10000.0 Hz Pefault: 1600.0 Hz
State: ALL Option: B4t | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.60 CMD52/55 with 8 Mbyte:  3.00

version:

Level

Syntax: CONFigure: AFCGen:VOLTage <numeric _values

Value range:

0.0 uv o to 5.0V boon | OFF {in steps of 10 4V)

Default: 1.0 v

State: ALL

Option: B41 | With query

Available as of software

version:

CMD5GI53 and CMDE2/55 with 4 Mbyte 1.60 CMD52/55 with B Mbyte:

3.00

Switching the generator on and off

Syntax: SOURce : ACen:8TATe <valuex

Value range: | ON i Switching generator on Defauli: 08§
OFE Switching generator off

State: ALL Option: B41 | With query | Note: The generator is automatically switched off with burst, spectrum and

BER measurements.

This setting is effective until the instrument is RESET or switched off.

Available as of software

version:

CMD56/53 and CMD52/55 with 4 Mbyte 1.60 CMD52/55 with B Mbyte:

3.00

Speech coder

Syntax:

CONFigure : AFGEN: 3PEech: CODec <values

Value range:

ON |
OEY

The AF generator Is the source of the speech coder,
The HANDSET connector s the source of the speech coder,

Pefauli: orFrF

State: ALL

Option: B41, BS | With query

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMD52/55 with 8§ Mbyte:

3.06

1050.9008.52
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6

AF Setting

Distortion frequency

Syntax: CoNFigure; AfMeas : FREQuency:DI8Tortion <numeric_valuer
Value range: | 5.0 ©o 5000.0 Hz Default: 1000.0 Hz
State: AlL Option: B41 | With query

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.60

CMD352/55 with 8 Mbyte:

3.00

L.ower frequency limit (for distortion and voltmeter}

Syntax: CONFlgure:AFMeas: FREQuency :MINimum <numeric _wvalues

Value range: | i0 to 1000 Hz Default: 100 Hz
State: ALL Cption: B41 | With query | Note: This setling also affects the duration of the measurement,

Avaifable as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.60 CMD52/55 with 8 Mbyte:  3.00

version:

nput

Syntax: CONFigure:AFMeas: INPut <valuex>

Value range:

Voltmeter
SreschCodec

| AF valtmater connector
Speech decoder signal

Default: arv

State: ALL

Cption: B41, BS

With query

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.10

CMDS52/55 with 8 Mbyte:

3.400

1050.9008.52
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7 Measurement, Analysis and Result Query
71 AF Measurement

Readout of AF counter

Syntax: CONFigure :AFMeas: COUNter: FORMat <«values>

Value range: | Frequency to be measured < 10 kHz Pefawdt: L1210
| Frequency {0 be measured < 30 MHz (1)
| Frequency to be measured < 60 MHz (1)

Same as LT60

State: ALL Option: B41 | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.60 CMDS52/55 with 8 Mbyte:  3.00
version: 4y 2.50

Readout of voltmeter

Syntax: CONFigure : AFMaas: VOLTage : FORMat <values

Value range: RMS | SQRTrms Defauly: rMS

State: ALL Option: B41 | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.60 CMDB2/55 with 8 Mbyte:  3.00
version:

Center freguency of bandpass filter

Syntax: CONPigure:AFMeas : VOLTage : BPASs : FREQuency <numeric value>

Value range: B0G.0 to B000,0 Hz oo ! OFF Defautt: ory

State: ALL Option: B41 | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.11 CMD52/55 with 8 Mbyte: 3.00
verston:

Bandwidth of bandpass filter

Syntax: CONFigure:RfMeas:VOLTage: BPASs :WIDTh <numeric_values

Value range: | 10.0 to 3800.0 Hz Default: 300.0 Hz

State: ALL Option: B41 | With query

Avaiiable as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 2,11 CMDS52/55 with 8 Mbyte:  3.00
version:
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AF counter

Syntax:

Perform new READ [ 8CALax] :AFMeas : {OUNter?

measurement and read
result

Read result only

FETChL SCALar] :AFMeas: COUNLer?

Return: <value>

(unif: Hz)

State: ALL Ogption: B41 | Query only | Note:  No default value

Available as of software CMD56/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte: 3.00
version:
AF voltage
Syntax:
Parform new READ {: SCALar! : AFMeas : VOLTage?
measurament and read
resulf.
FEICH [ : 8CALar] :AFMeas : VOLTage?
Read result only
Return: <value> {unit: V3
State: ALL Option: B41 | Query only | Notet  No default value
Available as of software CRID56/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte: 3.00
version:
Bistortion
Syntax:
Parform new READ [:8C&Lar} :AFMeas DISTartion?
measurement and read
result
FETChI SCALar] (AFMeas: DISTortion?
Read result only
Return: <vaiue> funit: %}
State: ALL Option: B41 | Query only | Note: No default value
Available as of software CMD56/53 and CMDS52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00

version:

1050.9008.52
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7.2
7.21

Frequencies for

Multitone Audio Measurement

Measurement Parameters

multitone measurement

Syntax:
Set discrete
frequancy:

Set all
frequencies:

CONPigure:MBA: FRECuencyl ! : CW| :FIXed] <numeric value»
to
CORFigure:MAA: FREQuencyl4 [ :CW| (FIXed] <numeric values

CONI'igure ; MAR FREQuenCy s ALL
<pumeric_values, <numeric values, <numeric values,
=numeric values, <numeric values, <numeric values,
cnumeric values, <numeric values, <numeric values,
<numeric values, <numeric_values

<numeric values,
<ruperic values,
«numeric_values,

Value range:

50 to 8460 Hz i Default:
o i Frequency: 1 2 3 4 5 5 7
OFF Defaulf {in Hz): 20¢ 250 315 460 500 630 300
8 9 10 11 iz 13 14
1000 1250 1600 2000 2500 3150 4000

State: ALL

Option: 841 and Bdd | With query

Available as of software

version:

CMDS0/53 and CMD52/55 with 4 Mbyte: —

CMD52/55 with 8 Mbyte:

3.00

Level for multitone measurement

Syntax:
Set single
level

Set all levels:

CONFigure MAA:VOLTagel <numeric values
el
Lgure (MALVOLTageld <numeric value>

fFigure :MAR: VOLTage :ALL

numeric_valuer, <numeric_value=, <nameric_values,
i :value> , =rumeric_values,

znumeric values>, <pumeric values, <numeric values,
cnumeric_valuer, <numeric values

<numeric values,
<numeric values,
<numerlc _values,

Valize range: ooy ot 5.0V | Default: all 10.0 mv
J7 dBm o to 16.1 dBm |
|
State: ALL Option: B41 and B44 | With query | Note: » The total level should not exceed 5.0V,

« Conversian from V to dBrr with 600 Q.

version:

Availzble as of software

CMD50/53 and CMDB52/55 with 4 Mbyte: -

CMD52/55 with § Mbyte:

3.00

1050.9008.52
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Reference level for multitone measurement

Syntax: CoNFigure :MER: VOLTage :REFerence <numeric_values

Value range: | 0.0 to 9.35% V | «57.7 dBm to 22.2 d&Bm Default 10.0 mv
State: ALL Cuption: B41 and B44 | With query | Note: Valid for result format RREF (CONF:MAA:FORM} only.
Avaifabte as of software CMD50/53 and CMDS52/55 with 4 Mbyte: - CMDB2/55 with 8 Mbyte: 3.00
version:

Generator tead for multitone measurement

Syntax: CONFigure :MARA: TIME:LEAD <numeric values

Valuerange: | 0.0 to 8.0 & Default: 0.9 s
State: ALL Option: B41 and B44 | With query

Avai:able as of software CMB50/53 and CMDS52/55 with 4 Mbyte: - CMDB2/55 with 8 Mbyte: 3.00
version: -

Measurement/display mode for multitone measurement

Syntax:

CONFigure MAR: FORMat <value:s

Value range:

Resuits in my

Resuits in dBm

Resuits in dB relative to specified generater level

Results in dB relative to reference (CONF:MAAVOLT:REF)
Results in dB relative to level measured at tone 1

Default: ALIN

RalTl4 Results in dB relative to level measured at tone 14
State; ALL Onption: B41 and B44 | With query
Available as of software CMD58/53 and CMDS2/55 with 4 Mbyte: --- CMD52/55 with 8 Mbyte:  3.00
version:

1050.9068.52
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7.2.2 Tolerances

Reset to default values

Syntax:

ChLCuiate : LIMIG:MAR: CLEay

State: ALL Option: B41 and B44

No query

Available as of software
version:

CMD5B/53 and CMD52/55 with 4 Mbyte: -

CMD52/55 with 8 Mbyte:

3.00

Absolute level Himits for muftitone measurement

Syntax:
Set single
limits:

CrlCuiate

To

Set all lower
Himits:

c values,
ric valuos,
spamerio_values,
numeric values,

Set all upper

GTMIL s MBA:VOLTagel : ARSolute

cnumeric values,
crumeric values,
<numeric valuss>,
cnumeric values

{lower limit}

CARLCulate : LIMit :MAR: VOLTage :ABSolute: LOWer [ 1 ALL]

<numeric_values,
<numeric_values,
cnumeric values,

(LIMIT BAR: VOLTage : ABSolute :UPPer [ (ALL]

{upper limit)

<pumerie value=, snumeric_value:x

<numeric values,
<numeric_values,
<numeric values,

CalCulate:LIMit:MARA: VOLTayel4 :ABSolute <numeric values, <numeric values

limits: c_valuss, <numeric_values>, <numeric_values>, <numeric_values,

¢ values, <numeric_values, <numeric_value:, <numeric_values,

¢ walues, <numeric_valuer, <aumeric_values, <numeric values,

ric valuer, <numeric values
Value range: 3.0 to 2.99% VI B7.7 4dBm to 22.2 dBm Default: Lower fimitst 8 nv
Upper limits: 12 =V
State: ALL Option: B41 and B44 | With query | Note: The following applies o ali imit values:
upper Hmit - lower imit = 1 mV

Available as of software CMD56/53 and CMD52/55 with 4 Mbyte: — CMDS52/55 with 8 Mbyte:  3.00
version:
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Relative level limits for multitone measurement

Syntax:

Set single
limits:

Set all lower
fimits:

Set all upper
limits:

CatLCulate: LiMic
o
CALCulate: LIMIY

CRLCulate LIMit

(lower limit) {upper limit)
(MAA:VOLTagel :RELative <numeric values>, <numeric values

(MBA:VOLTagel4 :RELative <numeric_value», <numeric_valuex

(MBA:VOLTage: RELative:; LOWer [ : ALL]

snumerico_values, <nuneric_valuer, <pumeric valiues, <pumeric values,

< ITUMNE
<ilme

te_values, <numeric values, <numeric values, <numeric valuex,
values, wnumeric wvalues, «numeric valuer, <numeric values,

cnumeric_valuesr, <numeric_values>

CAlfulate : LIMIE

(MAA: VOLTage : RELative : UPPer | : ALL]

anumerlc valudes, <numeric values, <numeric _value:, wnumeric_valuss,

anumeric valuaes, caumeric_value», <numeric_value-, <numeric values,
<pumeric valuer, <numeric wvalues, <numexic_va1ue>, <numericmvalue>,
numeric values, <numeric _valuex

Value range:

-80.,0 to +80.0 dB Defauit: Lower limits:

Upper limits:

-3 dB
+3 dB

State: ALL

Option: B41 and B44 | With query | Note: The following applies to all limit values:

upper limit - lower limit> 1 dB

version:

Avatlable as of software

CMD50/53 and CMD52/55 with 4 Mbyte: — CMD52/55 with & Mbyte:  3.00

Query for tolerance violations {single-shot measurement)

Syntax: CRLCulate :LIMLIt:MAR:RESult :MATChing?

Return: MATC | NMAT | THV

State: ALL Option: B41 and B44 ] Query only | Note:  The resull of the last measurement is displayed; {N11), (N12}
Avallable as of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte: 3,00

version:
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7.2.3 Measurement

MAM measurement

Syntax: Single-shot measurement:

Perform new READ [ : SCALar] :MAA:RESnILI?
measurement and read to

result READ [: SCALar] :MAA:RESultla?

Read rasult only

Parform new

measurement and read

result

Read result only

FETCh [ :3CALar] (MAL RESultl?
Lo
FETCh [ SCALax] :MBA: RESultl4?

Overall measurement:
READ[:SCALar} :MAA RESulLt ALLT?

FETChI:8CALari :MARRESult : ALL?

Return: Single-shot measurement:  <value>
Overall measurement: <yaluel>, to, <valueld>
State: ALL Option: 841 and B44 | Query only | Note: No default value
Unit: depends on setting with CONF:MAAFORM
INV resuits are marked with INV,
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: — CMD52/55 with 8§ Mbyte:  3.00
version:

1050.9008.52
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7.3 BER
7.31 Selection of BER Measurement Configuration (Parameter Set)
Syntax: CONFigure: BER: SELect <values

Value range: | SER1 | BER2 | BER2 | BER4 | BERS | BERG | BER7 Default: BERL
State: ALL Option: B4 With query | Note: (N7)

Avai_labEe as of software CMD5&/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/58 with 8 Mhyte: 3.00
version:
7.3.2 Measurement Tolerances for Selected BER Configuration
Maximum vaiues for class-lb events

Syntax: UALCudate : LIMIL i BER: CLIB:MEVents <numeric valuas

Value range: | 0 to 1000060

State: ALL Option: B4 With query | Noter No default value, (NB)

Avai!ab!e as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

Maximum vaiues for class-l events

Syntax: ulate:LIMIc:BER:CLII:MEVents <numeric_values

Value range: | 0 to 1000000

State: AlL Cption: B4 With query | Note: No default value, (NS)

Avai!abie as of software CMD50/53 and CMDS52/55 with 4 Mbyte: 1.50 CMDE2/55 with B Mbyte:  3.00
version:

Maximum values for erased frames

Syntax: CALCulate:LIMit:BER:BEFRames (MEVents <numeric values

Value range: 0 to 50000

State: AlLL Cption: B4 With query | Noter No default value, (NG}

Available as of software CMD50/53 and CMB52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

1050.9008.52
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7.3.3 Measurement Parameters for Selected BER Configuration

Level for TCH in the used timeslot

Syntax: CONFigure:BER: POWer [ :USED] <numeric values

Valre range: (N4}

State: ALL Option: B4 With query | Note: No default value, (N7)

Availabie as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
l.evel for TCH in the unusead timeslots
Syntax: ComFigure  BER: POWar  UNUSed <numeric valuex
Value range: | -20 o +2Z0 dB |
el | Level! switched on
OFF Level switched off
State: ALL Option: B4 With query | Note: No default vaiue, {N5), (N7)
Available as of software CMD5G/53 and CMDB2/55 with 4 Mbyte: 1.50 CMDE52/55 with 8 Mbyte:  3.00
version:
Number of frames to be sent
Syntax: CONFigure: BER; FREMestosend <numeric value:
Value range: | 1 fo 50000
State: ALL Option: B4 With query | Note: No default value
Available as of software CMD58/53 and CMDS2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

Maximum number of samples to be sent and test time

The maximum number of samples sent in the test is derived from the value for "Frames to send”. These
values are only reached in the test if the errors do net exceed the tolerances or if ASAMples is selected

as an abort condition (CONFigure:BER:SCONdition).

Syntax: TNEL e:BER:CLIB : MSAMples?
CONFigure: BER: CLII:MSAMples?
COoNFigure: BER: EFRames :MSAMples?
CONFigure :BER: TEST : TIME?
Return: 78 Lo 3900000 {class 183)
132 to 6600000 {class If)
1 to B0O0GO {erased frames)
0.02 o 1000 (test time, unit: 8}
State: ALL Option: B4 Query only | Note: The values are derived from "Frames to send" and thus cannot be
set.
Available as of software CMD58/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.0C
version:
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Hold-off time for BER measuremaent

Syntax: CONFigqure (BERrHOLDoLE : TIME <numeric values
Value range: 0Ll oo 100.0 s Defauit: 2.0 s
State: ALL Option: B4 With query
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 2.00 CMDS52/55 with 8 Mbyte:  3.00
version:
Abort condition for BER measurement
Syntax: CONT i guTe BER: 8C0Hd1Icion cvaluns
Value range: | Abort when ali limits have been reachad
| Abort when all samples have been transmitied

Abort on first limit violation
State: AlLL QOption: B4 With guery | Note: No default value, (N13)
Available as of software CMD50/53 and CMD52/55 with 4 Mhyte: 1.50 CMDS52/55 with 8 Mbyter  3.00
version:

BER measurement mode

Syntax:

L

igure : BRR: MEASurement :MODE <values

Value range:

BER | RBER

Default: RBER

State: ALL

Option: B4

With guery

Avatlable as of
version:

software

CMD50/53 and CMD52/55 with 4 Mbyte: 2.14

CMBS2/55 with 8 Mbyte:

3.00

1050.9008.52
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7.3.4

Measured values of ciass Ib

Measurement

Syntax:
Perform new

measurement and read

rasult.

Read result only

READ [

READ[:
HERD -

SCALari BER:CLIB!:
SCALar] :BER:CLIB: EVENTs?

SCALar] (BHR:C

:3CALar] :BER:
:8CALar] :BBER:

FETCh [ 8CALax] : BER:

HE}?
LTH: RBER?
CLIBL:BER]?

CLIB:EVENts?
CLIE:RBER?

Return:

BER and RBER:
Events:

0 to 100

9 to 1460000

{unit: 3}

State: MECE

Option: B4

Query only | Note: No default values, {N8), (N13)

Awailahle as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.5C CMD52/55 with B Mbyte:  3.00

Measured vaiues of class [l

Syntax:
Perform new READ[:5CALar] :BER:CLIT[:RER]?
measurement and read RE SBCALar] :BER:CLIT ;EVENts?
result. ERAD{: 8CALar] :BER: CLITRBER?Y

F:9CaYar] (BER:CLIT[:BRER}?
[ :8CALEY] (BER: QLIT (BVENts?
[:5CaLar] :BER: CLII:RBER?

Read result only

Return: BER and RBER: 0 to 100 {unit: %)
Evenis: g ko 1000000
State: MCE | Option: B4 Quary only | Note: No default values, (N8}, (N13)

Available as of software
version:

CH#D50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

Measured values of erased frames

Syntax:
Perfarm new
measurement and raad

READ[:8CaLar] :BER:EFRames [ FER} ?
READI:SCALar) :BER:EFRames : EVENt 7

rasult
FEPCh{:SCALar] (BER: EFRames { : FER] ?
Read result oniy FETCR{:SCALar) :BER: EFRames  EVENts?
Return: FER: o to 100 (unit: %)
Cvents: G vo 50600
State: MCE | Option: B4 Query only | Note:  No default values, {N8)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00
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CRC error
Syntax:
Perform naw READ[:SCALar] : BER: CRC: ERRoY?
measurement and read
resutt
FETCh{ :&CALar] :EER:CRC: ERRox?
Read result only
Return: 4 to {nambsr of frames sent [/ 4)
State: MCE | Optien: B4 Query only | Note:  No default values, (N8), (N9)
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 2.10 CMDS52/55 with 8 Mbyte: 3,00
version:
Total result of BER measurement
Syntax:
Parform new READ [ SCALar} : BER : TRESulc?
measurement and read
result
FRETCH{:8CALar] :BER:TRESulL?
Read result only
Return: | Results valid, all configured frames sent; all tolerances observed
| Results valid, but not ali frames sent andfor tolerances observed
| Measurement resuits invalid
| 83 signal level oo low, results are not valid
THE No measurement possible, resuits are not valid
State: MCE | Option: B4 Query only | Note: No default values, {N8), (N9)
Avallable as of software CMDEY/SS and CMDS52/58 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
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7.4
7.4.1

Continuous BER

Measurement Parameters for Continuous BER Measurement

BER measurement mode

Syntax: CONFigure:BER: CONTinuous: MEASurement : MODE <values
Value range: BER [ RBER Default: RBER
State: ALL Option: B4 With query | Note: (N12)
Avaifabie as of software CHMD58/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with § Mbyte:  3.20
version:
Number of frames for average-value measurement
Syntax: CONFigure : BER: CONTinuous : AVERage <numeric value>
Value range: Loto 498 Default: 20
State: ALL Option: B34 With query
Avai_labte asg of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte:  3.20
version:
Level for TCH in used timeslot
Syntax: CONFigure :BER: CONTinuous: POWer [ :USED] <numeric value>
Value range: | (N3j
State: ALL Option: B4 With query | Note: No default value
Available as of software CMD50/53 and CMDS52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte: 3.20
version:
Level for TCH in unused imeslots
Syntax: CONFigure :BER: CONTInuous : POWer : UNUSed <numeric_valuss»
Value range: 20 to +30 dB !
oN | Lavel switched on
GER L.evel switched off
State: ALL Option: B4 With query | Note: No default value, (N4}
Avaifabie as of software CMD56/53 and CMDS52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte: 3.20
version: -

1050.9008.52

C3.45

E-5



Remote Control/Annex C CMD
7.4.2 Measurement
Start of measturement
Syntax: eROCedure  BER : CONTinucus : STARE
State: MCE Option: B4 No query
Available as of software CMD5H53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte:  3.20
varsion:
Stop of measurement
Syntax; PROCedurs : BER : CONTinuous : STOF
State: MCE | Option: B4 No query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: — CMDB2/55 with § Mbyte: 320
version:
Averaging indicator
Syntax: SENSe :BER:CONTinuous :AVERage : INDicator?
Return: 0 o 100 {unit: %)
State: MGE Option: B4 Query only | Note: Confinuous BER measurement must be started.
Available as of software CMDS50/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte:  3.20
version:
Measured vatues of class |b
Syntax: FE: CLIB{:BER] ?
CRER:CLIB(REBERY
Return: o no 100 {unit: %)
State: MCE | Option: B4 Query only | Nete: No default values; the continuous BER measurement must be
started.
Avatlable as of software CMD50/53 and CMDB2/55 with 4 Mbyte: — CMD52/55 with 8 Mbyte:  3.20
version:
Measured values of class i
Syntax: Se:BER:CLII[:BER]?
:BER:CLTI:RBER?
Return: 0 o 100 {unit: %)
State: MCE | Option: 84 Query only | Note: No default values; the continuous BER measurement must be
started.
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMDE2/55 with 8 Mbyte:  3.20
version:
1650.2008.52 C3.46 E-5
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Measured value of erased frames

Syntax: SENSe: PER: EFRames [: FER] ?

Return: 0 to 106 funit: %)

State: MCE Option: 84 Guery only | Note:  No default value; the continuous BER measurement must be started.
Avai}able as of software CMD50/53 and CMP52/55 with 4 Mbyte: — CMD&52/55 with 8 Mbyte: 3.20
version:

State of BER measurement

Syntax: SENSe: BER: CONTinuous : STATus?

i Measurement active

| Measurement not active

BS signal too low, results invalid
Resuits not valid

Return:

State: MCE | Cption: B4 GQuery only | Neote: No default value; the continuous BER measurement must be started.
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte: 320
version:

7.4.3 BER Search Routine

Syntax: PROCedurs s BER: SEARch:CLII <numeric values
Value range: 0.1 o 15.0 % Default: 5 %
State: MCE Option: Bd No query Note: Start level, type of measurement and average value are set with

the continuous BER measurement sommands.

Avaitable as of software CMD50/53 and CMD52/55 with 4 Mbyte: — CMDS2/55 with B Mbyte:  3.20
version:
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7.5 Power

7.5.1 Tolerances

Resetfing to defauli values

Syntax: CARLCulate: LIMit: POWer [ TEMPlate] : CLBay

State: AlLL Option: B4 No quety Note: Sets tolerances for the current network.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMBD52/55 with 8 Mbyte:  3.00
version:

Tolerances for average power in the power time template

Syntax: :BOWer [ : TEMPlate] :TOLerancel [ :DATA] <numeric_value®
£ POWey [ TEMPlatel : TOLerance2 {:DATA] <numeric value>
Culate:LIMLL : POWer [ TEMPlatel :TOLerancal [:DATA] <numeric value>
catnCulate :LiMit : POWer L:TEMPlatel : TOLevanced [:DATR] <numeric_values
Value range: Deviation from expected value Defauit:
GSM and UIC:
CALC: D POW: TOLL 0.0 to #8.0 4B with maximum power controt levet +2.0 dB
CAL POW: TOL2 0.0 to +8.0 dB up to power control level 18 +3.0 dB
CAT 0.0 to +6.0 4B as of power control levet 16 +5.0 4B
DCS1800 and DCS1900:
CALC: (TOLE 0.0 to +8.90 dB with maximum power control level | *2-0 dB
CALC: LI JTOT2 0.0 to +8.0 4B up to power control level 8 £3.0 gg
CAL W TOL3 0.0 ta +8.0C dB as of power control lavel 8 ig'g an
CRLC:L 1: TOL4 0.0 £o0 +8.0 dB as of power control level 14 ’ i

State: ALL Option: B4 With query | Note: Deviations always apply symmetrically about the expected value,

Avaiiahle as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMDS52/55 with 8 Mbyte:  3.00
version:
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Tolerances for power time template

The level designations used in the power time template for command

CALCulate:LIMit: POWer[. TEMPiate][:DATA} can be obtained from the following illustratior:

D

Bl

B H
A A
Syntax: caLCulate :LIMLIv :POWer I:TEMPlate) {:DATA]
<numeric_values,
cnumeric values, <numeric_valuss, <numeric_valuss, <numeric values,
cnumeric values, <numeric values, <numeric valuesr, <numeric values>
Value range: Default:
-100.0 to 0.0 dBm Absolute level at A GSM -36.0 dBEm

-100.0 to 0.0 4B

~100.0 to G.0 dB
S100.0 to 0.0 4B
0.0 to +20.0 dB
9.0 to +5.0 dB

“B.0 to 0.0 dB

-3100.0 to 0.0 dB
~160.0 o 0.0 4B

Relative level al A

Relative level at B
Relative leval at C
Retative level at D
Relative level at E
Relative levet at I
Relative level at G
Relative level at H

DCS18G0: -47.0 dBm
DCS1900: -47.0 dBm

GSM: -70.
DCS180C: -7c.
0Des1go0: -vo.
UIC: ~5g,

-30.0 dm
-6.0 dB
+4.0 dB
+1.0 dB
-1.0 dB
-6.0 d8
-30.0 4B

0 4B
0 dB
0 dB
g dB

State: ALL

Option: B4 With query

Avaitable as of software

version:

CMD58/53 and CMD52/55 with 4 Mbyte: 1.50

CMDS52/55 with 8 Mbyte:

1060.9008.52
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Query for ohservance of tolerances for average power

Syntax: Current [single-shot} measuremsant:

CcALCuIate: LIMIT  POWer [ TEMPLlaze] (TOLevance  MATChing{: CURRent] ?
Average value measurement (1);

caLCulate : LIMit : POWer{: TEMPlate] : TOherance : MATChing : AVERage?

Return: MATC | NMAT | INV

State: MCE | Option: B4 Query only | Note: Provides results for the last measurement; {N10), (N12)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version! 1y 2.50

Query for ohservance of tolerances for power time templates

Syntax: CatCulate:LIMiL:POWer [ TEMPlate] :MATChing [ CURRent] ? Measurement of current (single)

vaiue

CALCulate: LIMit: pOWer [ TEMPlatel :MATCRing: AVERage? Measurement of average value

)

CrLCulate: LIMLT : POWer [ TEMPlate] : MATChing : MAXimum? Measurement of maximum

value (1

CALCulate:LIMit:POWer|:TEMPLate] :MATChing: MINimuw? Measurement of minimum vatue
Return: maTe | Within tolerance

NIAT i Out of tolerance

IV | No measurement result available

NRAM No ramping

nrsc | No valid TSC found

ouT ! Cut of dynamic range

TERR i Falling edge of ramp too sarly

FHIG ! Phase or frequency error of burst foo high

TLAT | Rising edge of ramp too iate

TLOW | Burst too long

T8H | Burst too short

NACC No access burst (with access burst measurement only) ()

State: MCE, MOD Option: B4 CQuery only | Note: Provides the result for the [ast measurement, (N10), (N12)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte: 3.00
version: (13 2.50 2y from 3.20
@ -
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7.5.2

Test Parameters for Power Measurements

Number of bursts for measurement of average, minimum and maximum power

Syntax: CanCulate :LIMLL : POWer [ TEMPlate] :AVERage [: COUNE] <numeric values

Value range: | 1 to 2000 Default: 100

State: ALL Option: B4 With query

Avaiiable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.50 CMD52/55 with 8 Mbyte:  3.00

versfon:

$hifting the power ramp for burst measurements

Syntax: CONFigure :RAMP:TIMing <value>

Value range: | GSM | Weighting in fine with GSM specifications Default: GsM
OFFSet Shift by 2/4 bit

Siate: ALL Option: B4 With query | Note: Appiies to all burst measurements including access burst.

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 2.50

CMD52/55 with 8 Mbyta:

3.20

1050.8008.52
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7.5.3

Average burst power

Power NMeasurements

Syntax:

Perform new
measurement and read
resuit

Read result only

READ {: 5CALar] : BURSE : POWer : AVERage [ : CURRent] ?

value

READ [ 8CALar] : BURST : POWer : AVERage : AVERage?

n

FETCR{ :SCALar! ; BURSE: POWer : AVERaye [: CURRent] ?

value

PRETCh[: 8CALar]  BURSL : POWer : AVBRage 1 AVERage?

4

Measurement of current (single)

Measurement of average power

Measurement of current (single)

Measurement of average power

Return: <value>

funit: dBm)

State: MCE, MGD

Option: 84

Query only

Mote:

No default values, (N10)

| Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50

1y 2.50

CMD52/55 with 8 Mbyte:

3.00

Burst power

Syntax:

Perform new
measurement and read
result

READ : ARRay : BURSE : POWer [ : CURRent]} ?

value

RE&D : ARRay: BURSL : POWler : AVERage?
READ : ARRay: BURSt : POWer : MAXimum?
READ : LRRay: BURSL : POWer : MINimum?

#ETCh: ARRay : BURSL :

POWer [ : CURRent] ?

Measurement of current (single)
Measurement of average power (1)
Measurement of maximum power (1}
Measurement of minimurm power (1)

Measurement of current (single}

value
FETCh:BRRay  BURSE : POWer : AVERage? Measuremen! of average power 1)
FETCh: ARRay : BURSL : POWer : MAXimum? Measurement of maximum power (1)
FETCH: ARRay : BURSE : POWer : MINImum? Measurement of minimum power ()
Read result oniy
Return: <valuer {, <valie>} (unit: dB)
State: MCE, MOD Option: B4 GQuery only | Note: No default values, (N10), {N11)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50

1y 2.50

CMD52/55 with 8 Mbyte:

3.00

1050.9008.52
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Selecting a subrange of the total burst power

Syntax: CONFigure:BURSE : POWey : OUTPuL : RANCe <numeric values [, «numeric values]
Value range: | Start position: -16.9 to 157.90 {in steps of 0.25) Pefault:-16.0
Number of measured values: 1 to 669 669

State: ALL Option: B4 With query | Note:

» These settings are valid untl! the instrument is RESET (or switchad off).

% [ the number of results exceeds the number of values available after the
start posttion, it is automatically comrected to the maximum upon the next
readout of results.
Caution: The corrected value is active untit it is explicitly changed.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/55 with 8 Mbyte:  3.00
version:
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Remote Control/Annex C

CMD

7.6
7.6.1

Phase and Frequency Errors

Tolerances

Resetting to defauit values

Syntax: CALCulate: LIMIt : PEFR:CLEar

State: ALL Option: B4 No query Note: Sets the tolerances for the current network,

Available as of software CMD5D/53 and CMDS2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

Tolerances for phase and frequency error (single and maximum-value measurement)

Syntax: CALCulate:LIMit: PHFR : TOLerance [ : DATA]

caumeric values, <numeric_values, <numeric _values

Value range: 5.0 to 100.0 deg (peak phase error) Default: 20.0 deg
0.0 to 2%.0 deg (RMS phase error} 3.0 dag
GSM: 0 to 200 Hz (frequiency error) GBM: 90 Hz
DCS1800: 0 to 400 Hz DCS1800: 180 Hz
DCS1800C: 0 to 400 Hz DCS1900: 180 Hz
UiC: 0 to 200 Hz Uic: 90 Hz

State: AlL Option: B4 With query

Available as of scftware CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.0C

version:

Tolerances for phase and frequency error (average value measurements)

Syntax: CALCulate: LIMAL : PAFR : TOLerance : AVERage | : DATA]

cnumer ic_values, <numeric values, <numeric values

Value range: 0.0 to 100.0 deg {peak phase errar) Default: 20.0 deg
0.0 to 25.0 deg {RMS phase error) 5.0 deg
GSM: 0 ta 200 Hz (frequency error) GSM: 90 Hz
DCS1800:  © fo 400 Hz BCS1800: 180 Hz
DCS1900:  © o 400 Hz BCS1900: 180 Hz
UIC: 0 Lo 200 Hz UIC: 90 Hz

t

State: ALL Option: B4 With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte:  3.00

verston:

1050.9008.52
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Query for ohservance of tolerances

Syntax: CALCulate:LIMit:PHFR: TOLerance: MATChing? Measurement of current (single)
vahue
CALCUT ate:LIMit : PHER: TOLerance :MATChing : AVERage? Measurement of average value
h
CATCulace: LIMic: PHFR : TOLerance : MATChing : MAXimuam? Measurement of maximum
vaiue (1)

Return: MATC | NMAT | THV, {peak phase error)
MATC ] RMAT | INV, (RMS phase arror)
MATC | NMAT | INV {frequency error)

State: MCE, MOD Option: B4 Query only | Note: Returns the result for the last measurement; (N10}, {N12)

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50
1y 1.70

CMD52/55 with 8 Mbyte:  3.00

1050.9008.52
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7.6.2 Test Parameters for Phase and Frequency Error Measurements

Number of bursts for average- and maximum-value measurements

Syntax: CALCULate:LIMit : PHFR:AVERage [:COUNL] <numexric values

Value range: 1 teo 2000 Default: 10

State: ALl Option: B4 With guery

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with B Mibyte:  3.00

version:

Decoding

Syntax: CONFigure : DECoding :MODE <valuex

Value range: | 8TANdard | Standard mode Befault: STAN
GATRiLs Taking guard and tail bits into consideration

State: MOD | Option: B4 With query | Note: Setting is valid for alt phase measurements including those of the

BURST ANALYSIS meni.
Avai_lahle as of software CMP50/53 and CMD52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte:  3.00
version:
Offset for frequency error measurement
Syitax: CONFigure : PHER: FREQuency : OFFSet <numeric_values
Value range: | ~200000 to +200000 Bz Defautt: 0

State: ALL Option: B4 1 With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMD52/55 with 8 Mbyte:  3.00

version!
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7.6.3

Total phase error of burst

Phase Error Measurement

Syntax:
Perform new RMS:
measurement and read READ [ :8CALar] :BURSEL : PHASe : BRRoY :RMS? Measurement of single value
result READ §: SCALar) :BURSE : PHASe : ERRor : RMS : AVERage? Measurement of average
value (1)
READ [ : SCALar} : BURST : PHASe : ERRox : RMS : MAX Imum? Measurement of maximum
vaiue {1}
Peak:
READ [: SCALar] :BURStT: PBASe : ERRor : PEAK? Measurement of single value
READ [ SCALar] : BURSL; PHASe : ERRoY : PEAK: AVERage? Measurement of average
value (1)
READ [: SCALar] : BURSL : PHASe ; ERRoL : PEAK: MAX imum? Measurament of maximum
value {1)
RMS:
FRTCh [ :8CALar] : HASe : ERRoT : RMS? Measurement of single value
FETCh[:SCALar] - . PHASe : ERRox : RMS : AVERage? Measurement of average
value (1)
¥ETCh [ SCALar? : BURSE : PHASe : ERRor : RMS : MAX imum? Measurement of maximum
value (1)
Paak:
Read resuit only FETCh[:SCALar] : BURSL : PHASe: ERROr : PEAK? Measurement of single value
FETCh [ :SCALay] : BURSE : PHASe : ERRoy : PEAK : AVERage? Measurement of average
value (1}
FETON [ 8CALar] : BURSE : PHASe : BRRor : PEAK: MAXimum?  Measurement of maximum
value (1}
Return: <value> {unit: deg)
State: MCE, MOD Option: B4 Query only | Note:  No default values, (N10)
Available as of software CMDS0/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version: 1y 1.70
Phase error of burst {single-value measurement}
Syniax:
Perform new BEAD : ARRay: BURSH : PHASe : ERRor?
measurement and read
result
FETCh : ARRay « BURST : PHASe : BRRox?
Read result only
Return: <value> { <value>} {unit: deg)
State: MCE, MOD Option: B4 Query only | Note: No default vaiues, {N10}, (N11)
Available as of software CMD5053 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.0C

version:

1050.9008.52
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Selecting a subrange of the burst phase error

Syntax: CONFlgure : BURSE : PHASe : ERRor : QUTPut : RANGe <numeric_values [, cnumeric_values]

Value range: | Start position: 0.5 to 147.25 (in steps of 0.25) Default: ©.5
Number of measured values: 1 to 589 589

State: ALL

Option: B4 With query | Note:

» These settings are valid until the instrument is RESET (or switched off}.

e If the number of measurement resuits exceeds the number of values
available after the start position, it is automatically corrected to the
maximurr possible number upon the next readout of results..
Note: The corrected value is active until it is explicitly changed.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/55 with B Mbyte:  3.00

version:

1050.8008.52
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7.6.4 Frequency Error Measurement

Total frequency error of burst

Syntax:
Pearform naew READ[:SCALar] : BURSE: FREQuency : ERRox? Measurement of single value
measurement and read READ? : 8CALar] (BURST: FREQuency : ERRoY 1 AVERage? Measurement of average
result value (1)
READ [ : SCALax] ; BURSL : FREQuency : BRRor : MAX imun? Measurement of maximum
vaisa (1
FETCh[:SCALar] : BURStL : FREQuency : ERRox? Measurement of single value
FETCR ! SCALar) : BURSE : FREQuency : ERRoT : AVERage? Measurement of average
vaile (1)
SRTCH | : 8CALar] : BURSL : FREQuency : ERRor : MAXimum? Measurement of maximum
value {13
Read result only
Return: <value> (unit: Hz)

State: MCE, MOD Qption: B4 Cuery only | Note: No default values, (N10}

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with B Mbyte:  3.00
varsion: M 1.70

7.7 Timing Measurement

Syntax:
Perform new READ [ SCALar] s BURSE : TIMing :ERRox?
measurement and read
resuit
FETOR[ - geatar] ( BURSE : TIMing : BRROY?

Read result only

Return: <value> (unit: BiY)

State: MCE 1 Option: B4 Query only | Note: No default values, (N10)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/55 with 8 Mbyte:  3.00
version:
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7.8

Timing Advance Measurement

Setting the timing advance

Syntax:

PROCedure  SET: TIMing :ADVance [NOMinal] <numeric valuex

Value range:

o te 63

State: MCE | Option: B4 With query | Note:  No default value

Avallable as of software CMD50/53 and CMDS2/35 with 4 Mbyte: 2.03

version:

CMD52/55 with 8 Mbyte:  3.00

Timing advance measurement

Syntax:
Perform new

wEAD [ 8CALay] CPIMing: ADVance?

measurement and read EEAD [ SCALar] : TIMing:ADVance: ERRox?

rasut

Read result only

TCh [ SCALar! : TIMing:AbVance?
FCh i SCALar] s TiMing: ADVance: BRRor?

I
¥

Actual value
Deviation from nominal value

Actuai value
Deviation from nominat value

Return:

<value> {funit: 8if)

State: MCE | Option: B4 | Queryonly | Note:  No default values

Available as of software CMDS0/53 and CMD52/55 with 4 Mbyte: 2.03 CMD52/55 with 8 Mbyte:  3.00
version:
1050.9008.52 C3.60 E-5
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7.9 Access Burst

Query for observance of tolerances for average power

Syntax: CALCulate:LIMitACCess:POWer:TEMPlate]: TOLerance:MAT Ching?

Return: MATC | NBAT LINY

State: MCE | Option: B4 Query only | Note: Provides the result for the last measurement, {N10}, (N12)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte:  3.2C
version: -

Query for observance of tolerances for power time templates

Syntax: oanCulate : LIMit:ACCess: BOWer [ : TEMPlate] cMATChing?
Return: MATC | Within tolerance

mMaT | Cut of tolerance

IRV \ No measurement result available

NREM | No ramping

nesc | No valid TSC found

QuT | Qut of dynamic range

TEAR | Faliing edge of ramp too early

THIG i Phase or frequency error burst 100 high

TLAT | Rising edge of burst too iale

TLON | Burst too long

TSH ; Burst too short

NACC No access burst

!
Siate. MCE Option: 84 Query only | Mote: Provides the resuit for the last measurement, (N10)

Available as of software CMDS0/53 and CMD5B2/55 with 4 Mbyte: —- CMD52/55 with 8 Mbyte:  3.20
version:

Average burst power

Syntax:
Perform new READ [:8CALar] : ACCess : BURSEt : POWer : AVERage?
measurement and read
resift

FEPCR [ 8CALar] :ACCess: BURSL : POWer : AVERage?
Read result only

Return: <value= {unit: dBm}

!
State: MCE | Optien: B4 Query only | Note: No default values, (N13)

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMD52/55 with 8 Mbyte: 320
version: -
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Total burst power

Syntax:

Perform new
measurement and read
result

Read result only

READ:ARRay:ACCess : BURSE : POWer?

FETCh: ARRay : ACCess  BURSL: POWer?

Return:

<value> {, <vaiue>}

{unit: dB}

State: MCE

Opiion: B4

Query only | Note: No default values, (N10)

Avallable as of scftware
version:

CMD50/53 and CMD52/55 with 4 Mbyte:
H

CMD52/55 with 8 Mbyte:

3.20

Selecting a subrange of the total burst power

Syntax:

CONFigure : ACCess : BURSY : POWer : QUTFUL : RANGe <numaric_values

{, <numeri

o values>]

-10.0 bo B7.0

Value range:

Start position:

Number of values:

1 to. 429

(in steps of 0.25)

Defauli:-10.0
429

State: ALL

Option: B4

With query

Note:

* These settings are valid until the instrument is RESET (or switched off).

e If the number of measurement resuits exceeds the number of values
available after the start position, it is automatically corrected to the
maximum possible number upon the next readoyt of resuits..

Note: The corracted vaide is active until it is explicitly changed.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: — CMD52/55 with 8 Mbyte:  3.20
version:
Timing error
Syntax:
Bariorm new READ [ SCALaY] 1 ACCess s BURSL : TIMing : ERRor?
measurement and read
resuit

FETCRD: SCALar] : ACCess BURSE : TIMing : ERRox?
Read result only
Return: <value> {unit: Bit
State: MCE Option: B4 Query only | Note: No default values, (N10}
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: - CMDG2/55 with 8 Mbyte:  3.20
version:
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7.10 Spectrum Measurement

: 7.10.1 Tolerances

Resetting to default values

Syntax: CALCulate  LIMit: 8PECLrum: MODulation: CLEar
CaLCulate : LIMLL : SPECtyum: SWITching : CLEar
State: ALL Option: B43 | No query Note: Sets tolerances for the currently used network.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte: 3.00
version:

Absolute tolerances for spectrum {medulation)

Syntax: carculate : LIMiC: SFECEram: MODulat ion: ABSolute [ DATA]
cpumeric values, <numeric_values
Value range: | -390.0 to 5.0 dam Frequencies up to 600 kHz Default: -36.¢ dBm
-100.0 bto 5.0 dBnr Frequencies abova 600 kHz ~5¢ .0 dBm

State: ALL Option: B43 | With query

Available as of software CMDS6/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte:  3.00
version:

Relative tolerances for spectrum (modulation)

Syntax: CAL
values, <pumeric values, <numeric values, snumeric values,
“values, <numeric_value>, <numeric:value>, <numeric_values,
“wvalues, =numeric_values
Value range: Default:
-100.0 to 5.0 dB | om | orF Relative level at 100 kHz +0.5 dB
-100.0 to 5.0 dB | on | oFF Relative level at 200 kHz -30.0 48
-100.0 to 5.0 4B i oo | OFF Relative level at 250 kHz -33.0 dB
-100.0 to 5.0 48 | ow | oFF Retative level at 400 kHz -60.0 dB
~100.0 to 5.0 4B | oN | oOFF Relative level at 600 kHz jgg'g gg
~100.0 o 5.0 4B ioon | oOFF Relative level at 800 kHz CE0.0 &B
~100.0 to 5.¢ di i on | OFF Relative level at 1000 kHz —60. G AR
-1006.0 to 5.0 dB | ow | oFE Relative level at 1200 kHz -60.0 aB
-100.0 te 5.0 dB | ow | oFF Ralative level at 1400 kHz -60.9 4B
~100.0 Lo 5.0 4B I oM | OFF Relative level at 1600 kHz
State: ALL Option: B43 | With query

Available as of software CMDS50/533 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte:  3.0C
version:
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Absolute tolerances for spectrum (switchingj

Syntax: CALCuLate:LIMiIt : SPECErum: 8WITching:ABSolute [ : DATA]

caumeric values, <numeric values, <numeriec values>, <pumeric_values>

Value range: Default:
~300. 5.0 ¢Bm | oM ] OFF Absolute level at 400 kHz -23.0 dBm
-100.0 5.0 dim | oW | OFF Absolute level at 800 kHz -26.0 dim
«108. 5.0 degm | ON | OFF Absolute level at 1200 kHz -32.0 dBm
-100. .0 dBm | ON | OFF Absolute level at 1800 kHz -36.0 dBm

State: ALL Option: B43 | With query | Note: Setting the absolute tolerances to ON or OFF will also set tha

corresponding relative tolerances to ON or OFF.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte:  3.00

version:

Relative tolerances for spectrum (switching)

Syntax: CALCula LIMLG : SPECEyum: SWITching :RELative [ :DATA]

cnumeric values, <numeric values, <numeric valuer, wnumeric_value>

Value range: Default:
-100.0 | ow | OFF Relative Jeve! at 400 kHz -60.0 dB
-100.0 | o | orE Relative level at 800 kiz ~-62.0 dB
-10G.0 | om | orF Relative levet at 1200 kHz -75.0 dB
-100.0 [ oN | oFF Relative level at 1800 kHz -79.0 d8

State: ALL Option: B43 | With query | Nete: For the MS test, only the 1st tolerance is checked (with offset 400

kHz); the other tolerances are evaluated only in the BTS test.

The guery always provides all four values.

Setiing the relative tolerances to ON or OFF will also set the

corresponding absolute tolerances to ON or OFF,

Available as of software

version:

CMD58/53 and CMD52/55 with 4 Mbyte: 1.70

CMD52/55 with 8 Mbyte:

3.00

Guery for observance of tolerances for spectrum {modulation)

Syntax: CALCulace: LIMit:SPHCLrum: MObulation: MATChing?
Return: MATC | NMAT | TNV
State: MCE, MOD Option: B43 | Query only | Nete:  Provides the result for the last measurement, {N12)

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte 1.70

CMD52/55 with § Mbyte:

3.00

Query for ohservance of tolerances for spectrum (switching)

Syntax: CaLlulat Mit: BPRCLTum: SWITching : MATChing?
Return: MATC ! BMAT | TNV
State: MCE, MOD Option: B43 | Query only | Nete: Provides the result for the jast measurement, (N12}

Available as of software

wversion!

CMD56/53 and CMD52/55 with 4 Mbyte 1.70

CMD52/58 with 8 Mbyte:

3.00
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7.10.2 Test Parameters for Spectrum Measurements

Number of bursts to he measured

Syntax: CONPigure : SPECEYum: MODuLat ion: AVERage [ : COUNL] <numeric value>
CONFigure : SPECtrum: 8WIYTching : AVERage [CoUNt] <numeric_value>

Value range: | 1 to 2000 Pefault:
Moduiation: 500
Switching: 10

State: IDLE | Option: 843 | With query

Available as of software ©MD50/53 and CMD52/55 with 4 Mbyte: 1.70 CHMD52/55 with 8 Mbyte:  3.00
version:

Noise correciion

Syntax: CONFigure:3PECtyum: SWITching s ¥0I8e : CORRect ion <values
Value range: | ON | Correction performed Defaulé: oM
OFrF . No correction

State: ALL Option: 343 | With query

[
Available as of software | CMD58/53 and CMD52/55 with 4 Mbyte: 2.00 CMD52/85 with 8 Mbyte:  3.00
warsion:
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7.10.3 Measu

remenis

Measurement of absoluie power of spectrum {modulation and switching)

Syntax:

Perform new
measurement and read
result

Read result only

READI: SCATar] : SPECtrum:MODulation: POWer?
READ:SCALax] : SPECtrum: SWITching: POWer?

TCh(:8CALar] : SPECtyum:MODulat lon: POWer?
CRTCh ] SCALar] : SPECtrum: SWITching: POWer?

Return: <value>

(unit: dBm)

State: MCE, MOD

Option: B43 | Query only | Note: No default value

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with B Mbyte:  3.00

Performing the spectrum measurement {modulation}

Syntax:

Perform new
measurement and read
resuit

Read result only

READ:ARRay: SPECLrum: MODulation?

PETCh: ARRay : SPECtrum:MODulation?

Return: <value>

{, <vaiue=} {unit: dB)

State: MCE, MOD

Option: B43 | Query only | Note: No default values;

all values are relative to the absolute power of the spectrum;
the vaiues retumed are spectral lines in the following order:
-1 to Oto +11 {23 values)

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMDS52/55 with 8 Mbyte:  3.00

Performing the spectrum measurement (switching)

Syntax:

Parform new
measurament and read
result

Read result only

READ: ARRay: SPECLyum: SWITohing?

FETCh: ARRay : SPECTrum: SWITching?

Return: <value>

{, <value>} {Lnit: dBm)

State: MCE, MOD

Option: B43 | Query only | Note:  No default values;
the values returned are speciral lines in the following order:
-4 1o 0 ta +4 { 9 values )

Available as of scftware
version:

CHMD50/53 and CMD52/55 with 4 Mbyte: 1.70 CMD52/55 with 8 Mbyte:  3.00
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7.11 IQ Spectrum Measurements

7.11.1 Test Parameters for IQ Spectrum Measurements

Signal setting

Syntax: CON#igure: TQEPectrur: MODE <value:
Vatue range: | (W ! Continucus signal Default: BURS
BURST Pulsed signal
State: QsP IDLE Gption: B4, K43, SW trigger | With query
Available as of software CMD30/53 and CMDS52/55 with 4 Mbyte: 2.10 CMD52/55 with 8 Mbyte:  3.00
version;
Bandwidth
Syntax: CoNFigure: I0SPectrum: BANDwidthi:RESolurion} <valuex
Value range: | B4 | Bandwidth 4 kHz Default: 54
B10 | Bandwidih 10 kiHz
820 | Bandwidth 20 kMz
B0 | Bandwidth 50 kHz
B100 Bandwidth 100 kHz
State: IGSP, IBLE Option: B4, K43 | With query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMDB2/55 with 8 Mbyte:  3.00
version:
Average value
Syntax: CONFigure: I08Pectirun: AVERage | COUNL] <values
Value range: oy} | Averaging over 1 burst Defauilt: 1
c2 | Averaging over 2 bursts
[ols) ! Averaging over 5 bursts
C10 ! Averaging over 10 bursts
20 i Averaging over 20 bursts
Cno Averaging aver 50 bursts
MasHOLel Max. hold
State: 1QSP, IDLE Option: B4, K43 | With gquery
Available as of software CMD56/53 and CMD52/55 with 4 Mhyte: 2.10 CMD32/55 with 8 Mbyte:  3.00
version:
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7.11.2

Spectrum measurament

Measurements

Syntax:
Perform naw

measurement and read

result

Read result only

fEAD ARRay: IQSPectrum?

FETCh:ARRay : IQ8Pectrum?

Return:

<value> {, <value>}

{un

i dB; maximum 301 values}

State: Qs

Option: B4, K43

Query only

Note: No default value

Available as of software

version:

CRID50/53 and CMD52/55 with 4 Mbyte: 2.10

CMD52/55 with 8 Mbyte:  3.00

Selection of spectrum subrange

Syntax: CONFigure: IQSPectrum: OUTPUL : RANGe <numeric_values, <numeric value=>

Value range: -150 to +150 kHz Start frequency Default: -150 kHz
1 ko 30% Number 301

State: Option: B4, K43 | With query | Note:

IQSP, IDLE * This setting is vaiid until the instrument is RESET (or switched off).

I the numbar of measurement results exceeds the number of values
available afier the start position, results are automatically corrected to the
maximum possibie number ypon the next readout of resuits,

Note: The corrected value is active untit it is explicitly changed.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.10 CMD52/55 with § Mbyte: 3.00
version:
Measurement of reference power
Syntax:
Berform new READ [ 8CALar} : TQSPectrum: POWer [ REFerence] ?
measurement and read
resutt

FETCR - 8CALar] : I0SPectrum: POWar [ : REFerence] 7
Read resuit only
Return: <value= {unit: dBm)
State: ISP | Option: B4, K43 | Query only | Note: No default value
Available as of software CMDS0/53 and CMD52/55 with 4 Mbyte: 2,10 CMDS52/55 with 8 Mbyte: 3.00
version:
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7121

Measurement handwidth

RF Monitor

Test Parameters for RF Monitor Measurements

Syntax: CONFigure:REMonitor: BANDwidth <values
Value range: | 830 Bandwidth 30 kHz Default: B100
B100 Bandwidih 100 kiHz
State: Setting: 1DLE, RFM | Option: B42 | With query
Query:  ALL

Available as of software
version:

CMD50/53 and CMD52/55 with 4 Mbyte: -

CMD52/55 with 8 Mbyte:

3,20

Beginning and end of measurement range

Syntax: CONFigure:REMonitor: FREQuency : STARL <pumeric_values
CONFigure:RfMonitor:FREQuency: 8TOP <numeric values

Value range: Default:  Start (MHz} Stop (MHzZ)
GEM: BOD.0 to 1000.0 MHz {in steps of 0.2 MHz) GSM: 800.0 1000.0
DCSI800: 1627.6 to 189%7.6 MHz fin steps of 0.2 MHz) DCS1800;  1697.6 1897.6
DCS1900: 5.0 to 2016.0 MHz {in steps of 0.2 MHz) DOS81900: 1816.0 2016.0
Uic: .0 to 1000.0 MHz {in steps of 0.2 MHz) UIC: 800.0 1000.0

State: Setting: IDLE, RFM | Option: B4 | With query

Query:  ALL
Available as of soffware CMD50/53 and CMDS2/55 with 4 Mbyte: -— CMD52/55 with 8 Mbyte:  3.20

version:

Reference level for measurement results

CONFigure :RFMonitor:BOWer: REFerence snpumeric_values

Default: +43.0 dRm

Syntax:

Value range: -£50.0 to +47.0 dim

State: Setting: IDLE, RFM | Option: B4
Query:  ALL

With query

Awvailahle as of software
version:

CMD5EWS3 and CMD52/55 with 4 Mbyte: -

CMD52/55 with & Mbyte:

3.2C
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Measurements per channel
Syntax: CALCUlate: LIMit RFMonitor : AVERage [ : COUNE] <numeric _valuex
Value range: ito 19 Default; 1
State: Setting: IDLE, RFM | Option: B4 | With query
Query:  ALL
Available as cof software CMN58/53 and CMDE2/55 with 4 Mbyte: — CMD52/55 with 8 Mbyte:  3.20
version:
7.12.2 Measurement
Measurement
Syniax:
Perform new READ:ARRay: RFMonitor?
meastrement and read
rasult
FETCh:ARRay:RFMoniter?
Read result onty
Return: <value> {, <value>} {unit: dB)
State: RFM Option: B4 Query only | Note: No default values; max. 1001 measured values are supplied
{depending on measuremant range).
Available as of software CMD50/52 and SMDE2/55 with 4 Mbyte: - CMBS2/55 with 8 Mbyte:  3.20
version:
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7.3

Other Measurements

Offset of current measurement

Syntax: CALCuIATs  CURRent {:DC) : ZERCof fset
State: ALL Option: None| No query Note: The currently measured average current is Used as a zero offset
{(see CONF:CURR:OFFS): with CONF.CURRIOFFS OFF the offset
calculation can be disabled.
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 2.35 CMD52/55 with 8 Mbyte: 3.00
version:
Syntax: CONFigure:CURRent [:DC) :OFFSet <numeric valuesx
Value range: -10 te +i0 A oo I OFF Default: 0 A and OFF
State: ALL Option: None| With query | Note: Equation: <result> = <measured value> - <offset>
Available as of software CMD50/53 and CMDS52/55 with 4 Mbyte: 2.35 CMD52/55 with 8 Mbyte:  3.00
version:
Curreni measurement
Syntax:
Parform new AEAD[:SCALar] ;CURRent [:DC]? {Avarage)
measurement and read READ[:&CALar]  CURRent [:DC] :MAXimum? {Maximum)
result READ [ :8CALar] : CURRent [:DC] :MINimum? {Mintmum)
FRECR[:8CALay] : CURRent [:DCE? (Average}
Read result only FETCh | :SCALar] : CURRent [ :DC] :MAXimum? (Maximum)
PRTCH [ : $CALar]  CURRernt: [ :DC] : MINimum? (Minimum}
Return: <value> {unit: A}
State: ALL Option: None| Query only | Note:  No default values
Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte 1.50 CMDS2/55 with § Mbyte:  3.00
version:
Voltage measurement
Syntax:
Perform new READ: SCALax] : VUL Tage { DT 2
measurement and read
rasult
FETCh [ 8CALar) 1 VOLTage [:DC?
Read result only
Return: <value> {unit: V)
State: ALL Option: None | Query only | Note:  No default value
Available as of software CMD58/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
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Frequency for peak power measurement
Syntax: CONFiguye: POWer : PEAK  FREQuency <numeric valus:s
Value range: Defautt:
GSM: B00.0 to 1000.0 MHs (in steps of 0.2 MHz} GSM: 948.0 MHz
DCS1800:  1687.6 to 1887.6 MHz {in steps of 0.2 MHz) DCS1800:  1845.0 MHz
DCS1900)  1816.0 to 2016.0 MHz (in steps of 0.2 MHz) DCS1900: 1960.0 MEz
LEC: 800.0 to 1040.0 MHz (in steps of 0.2 MHz) iC: 948.0 MHz
State: ALL Option: None | With query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte:  3.00
version:
Peak power measurement
Syntax:
Perform new RERD [:SCALar] : POWer?
measurement and read
result
PETCh[:SCALay] : POWer?
Read result only
Return: <value> (unit: dBm)
State: ALL Option: None | Query only | Note: No default value
Available as of software CMD50/53 and CMD52/35 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte:  3.00
version:
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8 Storing and Loading Instrument Setups
8.1 General Information
Selection of storage medium

Each command for storing, foading or naming a setup permits a storage medium to be specified as an
option. This medium remains set untit ancther one is explicilly selected.

Syntax: MMEMOry : TYFE <valuesx
Value range: | INTernsl | MEMCard Defauit: 1Nt
State: ALL Option: With query | Note: The selected siorage medium is valid for all MMEM:SAVE
{INTermai}: none and MMEMIREC commands.
(MEMCard):  B&2

Available as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 1.80 CMR52/55 with 8 Mbyter  3.00
version:

Storing a setup

Syntax: MMEMor vl : SAVE
to
MMEMOryl] 3 : SAVE

State: AlLL Option: None | No query Note: Seitings of the remote-control interface are not stored.

Available as of software CMDS50/53 and CMDS52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte:  3.00
version:

Assigning a name to a stored setup

Syntax: MMEMor vl SAVE: NAME <strings
Lo
MMEMory13 : SAVE: NAME <strings

Value range Name of instrument setup

State: ALL Option: None | With query

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.80 CMD52/55 with 8 Mbyte: 3.00
version:

Loading a stored setup

Syntax: MMEMoryl t®RECall
to
MMEMoyy L3 :RECall

State: ALL Option: None | No query Note: Settings of the remote-conirgl interface are not changed.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.80 CMDS52/55 with 8 Mbyte:  3.00
version:
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8.2 User-Specific Settings
Selecting the user
Syntax: S5Y8Tem: USER: $ELect <valuex>
Value range: | Userl to USerld Default: uet
State: ALL Option: None | With query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte: 3.00
version:
Assigning a user name
Syntax: £Y8Tem (USERL :NAME <strings

o

SYSTem: JSER14 :NAME <strings

Value range User name
State: ALL Option: None | With query
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.80 CMD52/55 with 8 Mbyte: 3.00
version:
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8.3 Reset Operations

Two types of reset are possible in manual operation:
e Reset withouf remote-control setting
*»  Reset with remots-control setting

The reset without remote-control setting can be remotely triggered using commands *RST or
SYSTemPRESet.
Reset with remate-control setting is not possible this way; in this case the following three commands
rmust be called up;

*RST or SYSTem:PRESet

STATus:PRESet

SYSTem:COMMunicate:GPIB[:SELFLADDRess

Resst

A reset using the following two commands is identical with the actions performed when the RESET key
is pressed and to the selection of "reset without remote-control sefting”, ie remote control is not affected.

Syntax: *RET

State: ALL Option: None | No query Note: Sets the instrument to the default state (without considering an
established call} but does not affect the remote-controf setlings.

Avallable as of software CMD50/53 and CMD352/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mhyte: 3.00

version:

Syntax: SYSTem: PRESet,

State: ALL Option: None | -No query Note: Sets the insirument to the default state (without considering an
established call) but does not affect the remote-control sattings.

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte 1.80 CMD52/55 with 8 Mbyte:  3.00

version:

Reset of remote-control interface

Syntax: STATus : PRESet

State: AlL Option: None ! No guery Note: Dees not affect transfer parameters {address, etc.) or instrument
selups,

Available as of software CMDS50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
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9

{og selection

Layer-3 Message Log

Syntax: DlAGnostic: LOGL: SELacted] - NAME <values

Value range: | NONE | No tog {wlth query anly) Default: NONE
L3Log Layer-3 message log

State: ALL Option: None | With query

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: -

CMD52/55 with 8 Mbyte:  3.20

Activating/deactivating selected log

Syntax: DIAGnostic: LOG[: SELectad] :8TATe <values

Value range: | ACTive | Log active Default: ®ACT
NotACTive Log net active

State: ALL Option: None | With query | Note:  With no log active, the command is not executed (and there is no

reply to the query} but an error is enterad into the error gueue.

Available as of software

version:

CMDS0/53 and CMD52/55 with 4 Mbyte: -

CMD52/55 with 8 Mbyte: 3.20

Storing selected log

Syntax:

DIAGRostic: LOGT : SELECTed]  STGRe

State: ALL

Option: None

Ne gquery Note: With no log active, the command is not executed but an error is

entered into the error queusa,

Available as of
version:

software

CMD50/53 and CMD52/55 with 4 Mbyte: -

CMDS52/55 with 8 Mbyte:  3.20

Querying file name and path of selected log

Syntax: DYAGnostio: LOG [ SELected] t FILENAME?Y
Return: <string with path>, <string with fila name>
State: ALL Option: None | Query only | Note:  The path can be up to 129 characters long, the file name consists of

max. 12 charadiers.
With no log active, there is no reply but an error is entered into the
arror guaue.

Available as of
version:

software

CMD50/53 and CMDS52/55 with 4 Mbyte: —

CMD52/55 with 8 Mbyte:  3.20
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9.1 Recording and Transfer of Message Log

9.1.1 Remarks

e The commands of the MMEMory subsystem used below are intended for internal use (via FTRANS)
and therefore not included in the remote-control description. The syntax of these commands is given
here only as far as it is necessary for the transfer of message logs.

e It should be pointed out that the representation of characters may be incorrect when a Windows
program like TERMINAL.EXE is used (eg for \) or that characters are fitered out from the block data
{eg TAB).

These problems should not occur when DOS programs are used,

9.1.2 Selecting and Activating the Message Log

DIAG:LOG: NAME .35
DIAG:LOG:8TAT ACT

Note: Activating is only necessary whan a new message log is o be recorded.
When the tog is already available, omit the next two steps and proceed with 9.1.5.
9.1.3 Recording a Message Log
A test with signalling is performed until the desired messages have been sent between BTS and mobile
on the RF interface.
9.1.4 Storing a Message Log

DIAG:LOG:5TOR

9,1.5 Determining Path and File Name of Message Log
DIAG: LOG: FIL?
Two strings are supplied: <path> path of message log
<names file name of log
9.1.6 Selecting Drive and Directory of Message Log

The character denoting the drive (<drive>) and the directory (<directory>) are extracted from <path> and
set:

MMEM:MSIS "<drives"
MMEM: CDIR "<directory>"
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9.1.7 Querying the File Content
MMEM: DATA? "<names"

The response is a block with data from the message log (for more detailed information on the block
format refer to section 8.1.8 and |EEE 488.2).

9.1.8 Biock Fermat to SCPI

Example; A block with 36 data bytes would be as follows:

#236apcdefghiiklimnopgretuvwryz0123456789

» A block always begins with the character #.

« The second character is a numeral denoting the number of figures for the totaf block length (see
example 2}.

« These figures are sent next (see example 3 and 6) and then the actual information data (36
byias).

9.1.9 Example

This example shows the sequence of commands for generating a message log and subsequent fransfer
to the CMD. In this exampie the complete file name (with path) of the log s
CACMDBIN\WMESSAGE . L.OG.

DIAG:LOG:NAME L3L Selects Layer-3 message log
DIAG:LOG:STAT ACT Activates maessage log

Performing a location update, for exampie:

DIAG:LOG: STOR Stores Layer-3 message log
DIAG: LOG:FIL? Queries path and file name;
the response is; ,CACMIBIN', MESSAGE. LOG"
MMEM:MSTS "C:" Selects drive
MMEM: CDIR "\CMDABIN" Selects directory
MMEM: DATA? "MESSAGE.LOGY Transfers message log;

the response is a block as described under 9.1.8.
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10 Miscelianeous
10.1 Internal Device Status

Current state

Syntax: STATus DEVice?
Return: IDLE ] idle {initiai state) Default: IDLE
MO ] Module test (1}
1pse | 1Q spectrum (2
MIDL | MS test: Idie
MCE \ MS test: Call established
MSYN | MS test: Synched
RFG f RF generator (3)
RFM RF monitor (4)
State: ALL Option: None | Query only

Available as of software
version:

CMD5(53 and CMD52/55 with 4 Mbyte: 1.50
L@ 1.60
3] 2.10
(4} -

CMD52/55 with 8 Mbyte: 3.00
4y 3.20

10.2

Signalling Asynchronous Events

The CMD event register is used to signal events the CMD executes without having explicitiy received a
request via remote control. The controller can query the events via the remote control.

CMD enters the foliowing events in the CMD event register by setting the respective bit:

Event CMD event register
Cal from mobile Bit 0
Retease from mobile Bit
Synchronisation lost Bit 2
Location update Bit 3
Reference fraquency not synchronized Bit6
Short message from mobile Bit 8

Setting a bit in the CMD event register causes a bit to be set in the operation status register and then in
the status byte and thus - with the IEC/IEEE bus - leads to a service request (provided that the
respective enabie registers tolerate the events).

For more details on the hierarchy of SCP) registers refer to SCPI manual 1993.0, volume 1, page 9-4.
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CMD Event Register

Syntax: STATus :OPERation: CMD [ EVENE}?

Return: 0 to 15 Default: 0
State: ALL Option: None| Query only

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

CMD Operation Gondition Register

Syntax: STATus :OPERation: CMD: CONDition?

Return: 0 to 15 Default: 0
State: ALL Option: None | Query only

Avai_lahle as of software CMD50/53 and CMD52/55 with 4 Mbyte; 1.50 CMP52/55 with 8 Mbyte:  3.0C
Versiorn:

CMD Event Register Enable

Syntax: STATus :OPERation:CMD:ENABle <numeric values

Vaiue range: 0 to 32767 Defauit: 32767

State: ALL Option: None | With query | Note:  MAX and MIN not permissible.

Avai!ab!e as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyie: 3.00

version:

10.3 Operating Mode

Autoranging

Syntax: CORFigure :AUTerange : 5TaTe <valuas

Value range: | ON | Autoranglng active Defauit: o
OFF Autoranging not active

State: IDLE | Option: None ) With query

Avaitable as of software CMDB50/53 and CMD52/55 with 4 Mbyte 1.80 CMDS2/55 with 8 Mbyte:  3.00

version:
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10.4 Query of Options

Syntax: SVSTen: OPTions?

Return: !_ésg of available options (as Bx, x being the option number), separated by commas. Options not fitted are not

E)?;Crﬁ;ﬁl}s; f options B1, B4, B41, BE, B&1 and BY are provided, the following is output:
Bi,.B4,B41,,,,B6,861,,,,,,,B9,,,

State: ALL Option: None | Query only | Note: No default value

Available as of software CMDS0/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

10.5 Remote Control

Screen display of remote-contrel commands and responses

Syntax: DISPlay:ENABle =values

Value range: | ON I Remote-control commands and responses are displayed Default: or

OFF Commands and responses are not displayed

State: ALL Option: None | With guery

Avai!able as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00
version:

IEC/EEE-bus address

Syntax: SYSTen: COMMunicate :GPIB [ SELF] :ADDRess <numeric values

Value range: o to 30 Defauli: 1
State: ALL Option: None | With query

Avaifabie as of software CMD50/53 and CMDA2/55 with 4 Mbyte: 1.50 CMDS52/55 with 8 Mbyte:  3.00
version:
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11 Prescribed Commands
1.1 Mandatery Commands
Clear Status
Syntax: *CLE
State: ALL Option: None | No query
Available as of software CMD56/53 and CMD52/35 with 4 Mbytae: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Standard Event Status Enable
Syntax: *ESE enumeric value»
Value range: | © bo 258 Default: ¢
State: ALL Option: None | With query | Note: MAX and MIN not permissible.
Available as of software CMDB0/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
varsion:
Standard Event Status Register
Syntax: *ESR?
Return: 0 to 255
State: ALL Option: None | Query only
Available as of software CMB56/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Identification Query
Syntax: *IDN?
Return: ROHDE&SCHWARS, CMDZz, 885888/ 888, X. XX VY. ¥V . ¥YY
{zz is the instrument model, ie 50, 52, 53, 54, 55, 57 or 59
ssssss/ see 18 the serial number, eg B. 101183/005
¥ . % 1S the software version, eg Vv 1.00
vv . vy . vy is the date, eg 18.1.0. 83)
State: ALL Option: None ! Cuery only
Avaitable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
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individual Status Query

Syntax: *IST?

Return: i1

State: ALL Option: None | Query only

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMDS52/55 with & Mbyte:  3.00

version:

Operation Complete

Syntax: *orPC

Return: 1 (return only in the case of query)

State: ALL Option: None | With query | Note:  Also influences the OPC bit in the event status register.

Avai!abte as of software CMD50/53 and CMDS52/55 with 4 Mbyte: 1.50 CMDS52/55 with 8 Mbyte:  3.00

version:

Parailel Polt Enable Register Enable

Syntax: *PRE <pumeric values

Value range: U o 65533 Default: ¢
Query: 0 to 32767 (MSB is always Q)

State: ALL Option; None | With guery | Note:  MAX and MIN not permissible

Avaifable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

Power-on Status Clear

Syntax: *PYC <numeric values

Value range: ~32767 to 32787 Default: 1

State: ALL Option: None | With query | Note:  MAX and MIN not permissible.

Avaifable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMDS2/55 with 8 Mbyte:  3.00

version:

Reset

Syntax: *RET

State: ALL Option: None | No query Note: Sets the instrument to the default state (irrespective of any link

setup).
Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:
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Service Request Enable

Syntax: *SRE <numeric values

Valye range: | 0 to 255 Default: 0
State: ALL Option: None ! With guery | Note:  MAX and MIN not permissible.

Avai_lahie as of software CMBD50/53 and CMDS2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

Status Byte Query

Syntax: *3TR?

Return: 0 to 255

State: ALL Option: None! Query only

Avaifable as of software CMD58/53 and CMD52/55 with 4 Mbyte 1.50 CMD52/55 with 8 Mbyte:  3.00
version:

Selftest

Syntax: *TST?

Return: 0 to 258

State: ALL Option: None | Query only | Note:  Value C indicates that no error was found.

Avai‘[able as of software CMD50/53 and CMDES2/55 with 4 Mbyte: 1.50 CMP52/55 with 8 Mbyte:  3.00
version:

Wait-to-Continue

Syntax: AT

State: ALL Option: None | No gusty

Avai;abte as of software CMD5D/53 and CMDB2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
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i1.2 Optional Commands
Query of options
Syntax: *OpT?
Return: idertical with SYST: GPT?
State: ALL Option: Nore | Query only | Note: No defaull value; identical with SYST.OPT?
Avai!abﬁe as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.60 CMD52/55 with 8 Mbyte:  3.00
version:
11.3 STATus Subsystem
Operation Event Register
Syntax: STATus : OPFRation [(EVENLI?
Return: 0 te 32787 Default: ©
State: ALL Option: None | Query only | Note:  Bit 8 is used as summary bit for the TME avent register,
Avaifable as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Operation Condition Register
Syntax: STATus :OPERatlien: CONDition?
Return: 0 to 32767 Default: 0
State: ALL Option: None| Query only
Avai!abie as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00
version:
Operation Event Ragister Enable
Syntax: STATus :OPERavion: ENABle <numeric_values
Value range: 0 to 65535 Default: ©
Query: 0 to 32767 (MSB is always 0}
State: ALL Option: None | With query | Note: MAX and MIN not permissible. ;
Bit 8 is used for the CMD event register.
Avai?abie as of software CHMD50/53 and CMD52/55 with 4 Mbyte: 1,50 CMD52/55 with 8 Mbyte:  3.00
version:
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Questionable Event Register

Syntax: §TATuS : QUEStionable [FVENL] ?

Return: 0 wo 32767 Default: ¢

State: ALL Cption: None | Query only

Avai!abie as of software CMD56/53 and CMD52/55 with 4 Mbyte: 1,50 CMD52/55 with 8 Mhyte:  3.00

version:

Questionable Condition Register

Syntax: STATus : QUESt ionable : CONDition?

Return: Q0 to 32767 Default: o

State: ALL Option: None | Query only

Avai;abie as of software CMD5/53 and CMI52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

Questicnable Event Register Enable

Syntax: aThTus :QUASEionable: MABle <numeric value:

Value range: 0 to 65835 Default: ¢
Query: 0 to 32767 (MSB is always 0)

State: ALL Option: None | With quary | Note: MAX and MIN not permissible

Avaiiable as of software CMD58{53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

Reset of instrument

Syntax: STATuUs : PRESetL

State: ALL Option: Ncnei No query ‘

Avai!abia as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version: |

Status queue

Syntax: STaTus : GUFue [(NEXTI?

Return: sae SCPI, chapter, 20.8 [page 20-6) Default: ¢, '"no error”

State: ALL Option: None | Query only

Avai!ab!e as of software CMD50/53 and CMDS2/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:
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1.4

SYSTem Subsystem

Next message from error queue

Symntax: SYSTem: ERRoX?

Return; see SCPI, chapter 21.7 {page 21-10) Default: ¢, "no error’
State: ALL Option: None | Query only

Available as of software CMD50/53 and CMD52/55 with 4 Mbyte: 1.50 CMD52/55 with 8 Mbyte:  3.00

version:

SCPI version

Syntax: SYSTem:VERSion?
Return: see SCPI, chapter 21.18 {page 21-28} Default: 1993.0
State: AlLL Option: None | Query only

Available as of software

version:

CMD50/53 and CMD52/55 with 4 Mbyte: 1.50

CMDB52/55 with 8 Mbyte:

3.00
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12 Remarks

(N1)
-} The transmitter power is adapted, if required (see afso (N4)}.
-} The input may be overdriven if an extarnal amplifier is connected.

(N2)
-} The levef is automatically adapted (see (N4}Y).
-} Only one input and output can be active at a time, ie the one not selected is inactive.

Exampie:
With 1101 selected, RF In Out is sefected as input and output, RF in 2 and RF Out 2 are not
available in this case.

(N3}
RXLEV, RXQUAL and POWER LEVEL are potled by the mobile automatically and at regular intervals

during signalling and thus updated.
The measurement for SENSe:POWer:MS? also runs automaticaily as soon as the connection is set up.

(N4)

-} The value is valid irrespective of the output and is automaticaily adapted to the output on changing to
the MIDL state, which may cause the value range to be shifted.

-) The vaiue applies to the currently set timeslot of the TCH.

-} For the value range refer to section 2, Manual Operation.

(N5)
The leve! for the unused limeslots is to be indicated with reference to the leve! for the used timeslot.
However, it cannot exceed the absolute limit vaiues (see (N4)).

(N6)

CONFigure:RFGen:SELect selects a generator setting which permits values to be configured (using
CONFigure:RFGer:...).

SOURce:RFGen:SELect is used to load the values of the selected setting (and to adapt them to the
output or output circuit, if required). SOURce:RFGen:... permits the values of the selected generator
setting to be changed (they are lost if a different setting is selected).

(N7)

CONFigure:BER:SELect selects a BER measurement; for the selected measurement the setlings can
be changed and a measurement performed.

If a new BER measurement is selected, the measured values of the previous measurement are
maintained (and can still be fetched with FETCh). However, the total result (FETCh:BER:TRESuIt) is set
to INValid.

When the new measurement is started, the measured values are updated {and the results of the
previous measurement are lost).
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(N8)

Using any READ command, a new measurement is started and the desired vaiue returned. Then, alt
results of this measurement can be reac one after the other by means of FETCh queries without
performing a new measurement. (FETCh{:SCALar}:BL—“ZR:TRESult? nrovides a statement on the validity
of the measured values).

(N9)
Tolerances are only taken into account if the abort condition for the BER measurement is set to FLIMit
or ALIMits {CONFigure:BER:SCONdition).

(N10)

After caling a READ command, all scalar measurement results (average power, RMS and peak phase
error and frequency error) are calculated and the desired value is returned; the remaining measurement
results can be fetched using FETCh or CALCulate. The field values cannot be obiained.

However, if the measurement is made via READ:ARRay, the scalar values are avaitable in addition fo
the selected fieid values. The measurements of the field  values of the power
(READ:ARRay:BURSEPOWer?) and the phase error (READ:ARRay:BURSHPHASe:ERRor?) exclude
each other, ie after READ:ARRay:BURStPOWer? the phase error cannot be fetched with
FETCh:ARRay:BURStPHASe ERRor?

The timing is measured when the power field values are measured, but not when the phase error is
measurad.

(N11)

The values are caloulated in ¥-bit steps and are provided in the range from bit index -10.0 to bit index
+157.0 (power) or +0.5 to +147.25 (phase error) (referred to the useful part of the burst); this results in
669 power values and 588 phase error vales.

The access burst measurement vields power values for bit indices from -10.0 to 97.0, ie 429 values.
Phase and frequency error are not calcutated for access bursts.

This range can e limited using commands

CONFigure:BURSt:PHASe:ERRorOUTPUt: RANGe,

CONFigure:BURSEPOWer OUTPUt RANGe and CONFigure:ACCess BURSEPOWer. OUTPUt:RANGe.

(N12)

The resuits obtained in a tolerance query have the following meaning:
MATC:  The measured value is within the configured fimit values
NMAT:  The measured value is not within the configured limit values
INV: No measurement resuit avaitable

(N13)
After the start of the BER measurements CMD simultaneously calcuiates BER and RBER values. BER
and RBER results may be called up separately.

For the abort conditions of the BER measurement, it can be specified separately for all seven settings
whether BER or RBER limit values are used.
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13 List of Commands

CALCulate:CURRent[:DC:ZERGoffset.. TS O U U S OO OO U VTSP S P SIS I
CALCulate: LIMIGACCess:POWerl: ?EMPIatc] VlA? Chmg? .

CALCulate: LIMibBER:CLIB:MEVents ..

CALCulate: LIMit BER:CLIEMEVents s
CALCulate:LIMit: BER: EFRames:MEVents ...
CALCulate: LIMitMAACLEAr oo teeare v sneeaaaaee
CALCulate: LIV MAA RESHEMATCORINET o raer et st et s e 38
CALCulate:LIMitMAA:VOLTage: ABSelute...
CALCulate:LIMitMAA:VOLTage: ABSolute: LOWur{ ALLJ
CALCulate: LIMizMAA:VOL Tage: ABSolute: UPPeriALL ...
CALCulate: LIMittMAA:VOLTage:RELative ..
CALCulate:LIMit MAA: VOL Tage:RELative: I_ ()Wer{ ALl ] .....
CALCulate: LIMitMAAVOL Tage:RELative: UPPez(: ALL}
CALCulate: LIMICPHFR: AVERagel:COUNt] ...
CALCulate: LIMit PHER:CLEAr .o
CALCulaie: LIMitPHFR:TOLerance: AVLRage{ DATAY ...
CALCulate: LIMit:PHFR: TOLerance: MATChing: AVERage? ... et bere b st st a et ne
CALCulate:LIMit PHFR: TOLerance: MATChing: MAXimum? ST POV
CALClate: LIMit PHFR: TOLerance: MATCRIng? e
CALCulate: LIMit PHFR: TOLerance[:DATA]... e
CALCulate: LIMit: POWer[-TEMPlate]: AVbRage{ COUNL}
CALCulate: LIMit:POWerl TEMPlatehCLEar i
CALCulate: LIMit: POWer[: TEMPlate: MATChing: AVERage?....
CALCulate:LiMit: POWer[; TEMPlate: MATChing: MAXIMUINT oo
CALCulate: LIMitPOWer[ " TEMPlate]:MATChing: T WVTTINLETTIITE? oo eeesee e cabsseaereeesientatobn s s b e e b b s n e 30
CALCulate:LIMit:POWer[ TEMPlate:MATChing|: CURREIE]? coeeecerirrre e emess v
CALCulate: LIMit; POWer[; TEMPlate]: TOLerance: MATChing: AV'nRage
CALCulate: LIMit:POWer[-TEMPlate]: TOLerance: MA}"Chmg[ CURRent] D e
CALCulate LIMit:POWer]: TEMPlate]: TOLerance D DATAL... vreeeas
CALCulate: LIMit POWer TEMPIate]DATAT i
CALCulate:LIMicRFMoenitor: AVERage[:COUN{] ... "
CALCulate:LIMit:SPECHrum:MODulation: ABS{)Eule[ DATA]
CALCwate: LIMiLSPECtum: MODulation: CLEAT i
CALCulate LiMit:SPECtrum:MODulation: MATChing? ....oocovvine
CALCulate: LIMit: SPECtrum:MODulation: RELative[:DATA] ...
CALCulate: LIMit:SPECrum:SWITching: ABSolute:DATA].......
CALCulate LIMIESPECtum: SWITching: CLEAL c s O UV ORI 63

CALCulate: LIMit:SPECtum:SWITchingMATCRINGT oo .04
CALCulate: LIMitSPECTum:SWITching:RELativelDATA] ... e ersmrsesesrennnans O
CONFi gure:ACC(—)SS:BURSL:POWcr:OU’l‘Put:RANGe .......................................................................................... 62

1050.9008.52 C3.90 E-5



CMD Remote Control/Annex C

CONFigure:AFGen:FR‘EQuency{:CWj‘.FIXcd] SOOI § |
CONFigure: AFGEN:SPEech:CODec.... 31
CONFigure: AFGen:VOLTage .. .31

CONFigure: AFMeas:COUNter: lORMai ............ SRS TUUTUOU RPN k.
CONFigure: AFMeas:FREQuency: DISTortion... e 32
CONFigure: AFMeag: FREQuency: MINimum... 32
CONFigure: AFMeas: INPut .. .32

CONFigure:AFMeas: VOLT dgc BE’ASS bREQucncy e 33
CONFigure: AFMeas:VOLTage:BPASs: WIDTh... .33
CONFigure: AFMeas: VOLTage: BORMaL e .33
CONF%gure:AU'i"orange:S'I’ATc ................... 86
CONFigure: BALISCARFCN oo 14
CONFigure: BALISECLESL i .15
CONFLZUIEIBATISET 1ot 15
CONFigure:BANalysis:POWer: BANDwidth: I’\Put{ ONE] - e enensen st raasansicaenceenies A0
CONFigure:BANalysis:POWeriEXPected .. ittt 19
CONFigure: BANalysis: TRIGger: MODE o ireeiee et et 24
CONFigure: BER: CLIBMSAMples? ... 4]
CONFigure:BER:CLIEMSAMPIEST oo i 41
CONFigure: BER:CONTimneus: AVERage ... 45
CONFigure; BER:CONTinuous: \AFASumment MOD}; 45
C'ONFigare:BER:CONTinuous: POWer: UNUSed. .o ver 45
CONFigure: BER:CONTinucus:POWerl: USED] ... rere e ab et b et ar s s 45
CONFigure: BER:EFRames: M&,AMp P TR U VOO UPTOR U U UVUR VUSROS PIPRN PP 41
CONFigure:BER:FRAMestosend .., et SO OTURTTUU U Y |
CONFigure: BER:HOLDoff TIME e 42
CONFigure; BERMEASurement MODE i U UUU TS ORUOOURY. ¥
CONFigure: BER:POWer UNUSed .. TSSOSO OIS P PSP SSPIE 41
CONFigure: BER:POWer[:U SED] 41
CONFigure: BERSCONION ccov e RO U OYOUSP OO RURORIE. 2
CONFigure: BER:SELect .o oas 44

CONFigure: BERTEST:TIME? L....... - 41
CONFigure: BURSEPHASe: L*RRor OUTPm RAI\(Je ST OO ORI RTRSON e

CONFigure: BURStPOWer: QUTPUtRANGEe oo e 33
CONFigure: BURStTIMeout... ETSURUR e 22
CONFigure: CHANnel: BAI\'ﬂySlS AR_FCn . b
CONFigure:CHANnel:BANalysis: ARFCn: PRFQuency e 19
CONFigure: CHANnel:BANalysis: TSC... .. 19

CONFigure: CHANnel:CCCH:ARFCa ... .. 15
CONFigure:CHANnehCCCHPOWer: MINimum...
CONFigure:CHANnel: FREQuency:OFFSet v
CONFignre:CHANnal TCHEARFCa..
CONFigure: CHANe TCHESLOT e
CONFigure: CHANpel[:TCH][:POWer] JUNUSed ..
CONFigure: CHANnel[; TCH]:POWer][: USED]...
CONFigure:(_iURl{cr;t[ DCLOFFSet e
CONFigure: DECoding:MODE.....o.
CONFigure: DTXSTATE e
CONFigure: FREQuency OUTPULREFSrENCE .
CONFigure: FREQuency:REFerence ..
CONFigure:10SPectrum AVERage[: COUNt] .........................
CONFigure:1Q5Pectrum: BANDwidth[:RESolution}...
CONFigure:1QSPectruomiMODE (e
CONF;’gu;‘e:}QSPcctrum:OUTPut:RANGe .
CONFigure: LOCalSTATE s
CONFigure: MAATFORMat s
CONFigare:MAA:FREQuency: ALL e
CONFigure: MAAFREQuencyl CW[FiXed]...
CONFigare:MAATIMEILEAD ooioicrmiiinomrmsiemess s b 36
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CONFigure MAAVOLTage ... TV OO s O O oo OY OO PO TGO
CONFigure: MAAVOL Tage: A{ L . O PP 33
CONFigure:MAAVOLTage: Rbkcrbnce ST TT OO T OO OO OSSO OSSO PTTORS 36
CONFigure: NETWork[TYPE] ..ot e
CONFigure: PHFR.FREQuency:OFFSet.....

CONFigure:POWer:MS...
CONFigure:POWer:MS: LilA\Tf:,e MOD?:,
CONFigure:POWerPEAK:F {EQacncy
CONFigure: RAMP:TIMing ... e
CONFigure:RFGen:DM: i*()l{\/lat
CONFigure:RFGen:FREQuency: OF]*S&:!
CONTFigure: RFGen FREQuency[: CW] HXcd ...................
CONFigure:RFGen:POWer . e e e e e eetitesTrREe Aoy nAoeateeattetotiratee b et AL e e he ah R n ey R e A a e ne e 28
CONFigure:RFGen: RAMPEH” QTA ?e
CONFigure:RFGemSELECE .o w27
CONFigure: RFMonitor BANDwWId oo
CONFigure: REMonitor FREQueEnCY:STARL .ottt et bbbt 69
CONFigure:RFMonitor PREQuency:STOP e eetrere b eeerivesrererersssnaneeeerees 09
CONFigure:RFMonitorrPOWer: REFerence ...ooovvinnieneeen.

CONFigure:SIGNalling: AGBLocksres. ..o

CONFigure:SIGNalling:BCC e
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Annex D3

{'k'k'k'k'k')('k***’k*’k*********‘k***‘k****'k'k***********'k'k'k‘k‘:\'*‘k**‘k*******************}

program MobileTest;

{

This is a program to demonstrate the use of the CMDS52/55 in Remote mode.
The program exscutes a test for a GSM Mobile.
After a call ig established the CMD starts RX and TX and AF meaguremenis

uses NIiCard, Crt;
var InString : string;

{**************'k*‘k‘k*******‘k********‘k**************************************}

begin
ClrSor;

{ Initialisation of the GPIB Interface; e.g. IEEE Adress }
InitCMD;

{ This commmand c¢lears in the CMD: - the Error Queue,
the 83TB and ESR status bytes
- the CMD Event register
- old commands in the input buffer |
WriteCMD ('*CLS');

{ If the CMD is already initialized for Mobile Test (‘MIDL' or 'MSYN'state)
from the last run then leave the initialisation part }

InString:= ReadCMD{!'STATUS:DEVICE?'};
1f (InString <> 'MIDL'} and (InString <> 'MSYN') then
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{**w************w****** Initialisation of the CMD ********w***************}

begin
Writeln{'** Inirialisation in progress'};
Writeln;

{ Reset all parameters of the CMD to the default values }
WriteCMD ('*REBT'};

{ Set CMD to switch on state ( ='IDLE'); is not necessary after *RST }
WriteCMD ('PROCEDURE:SELECT NONE') ;

{ switch ON and OFF the display of the CMD;
ON is usefull for evaluation; OFF makes the CMD faster }
WriteCMD {('DISPLAY :ENABLE ON');

{ nt switch over tc local, the CMD stays in his current menu )
WriteCMD {'CONFIGURE:LOCRL:STAT CURRENT'};

[ Choose the used rf connector on the front panel;
in this case the left one for input and output }
WriteCMD {'ROUTE:IOCCHNECTOR 1101');

{ 0.538 Cabel atteruation fox connector cne }
WriteCMD {'SOURCEL:CORRECTION:LOSS 0.5');

{ Choose your type of network ('GSM');
'peE1800t is only available on CMDSS |
WriteCMD {!'CONFIGURE:NETWORK GSM');

configuration of ¥f parameters to start up a call
g

[ broadcast channel }
WriteCMD {'CONFIGURE:CHANNEL:CCCH:ARFCN 50'};
{ traffic channel }
WriteOMD {'CONPIGURE:CHANNEL:TCH:ARFCN 25');
{ Rf output level of the CMD }
WriteCMD {'CONPIGURE:CHANNEL:TCH:POWER -80dbm');
{ powerlevel of the mobile ( 5 = 33dBm } ;
WriteCMD {('CONFIGURE:POWER:MS 57}

{ configuration of the Biterror Rate measurement |

[ One can select and change 7 different BER settings )
WriteCMD {'CONFIGURE:BER:SELECT BER1'});

{ CMD RF level during BER }
WriteCMD ('CONFIGURE:BER:POWER -102dbm!' ) ;

{ Holdoff time in seconds for BHR. Thig is a delay before starting the
meagurement to let the mobile settle to the RF level of the BER test,
The value depends on the mobile |}

WriteCMD ('CONFIGURE:EBER:HOLDOFFITIME 0.5');

{ Number of tested speech frames }

WriteCMD {'CONFIGURE:BER:FRAMESTOSEND 128');
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[ stop condition for BER measurement
FLIM = Stop on first limit. ASAM = Stop after all frames are sent }
WriteCMD ('CONFIGURE:BER:SCONDITION FLIM®);
{ Limit for Error Bits Class Ib }
WriteCMD ('CALCULATE:LIMIT:BER:CLIB:MEVENTS igty;
{ Timit for Ervor Bits Class II }
WritelMD (' CALCULATE:LIMIT:RBER:CLIT :MEVENTS 100} ;
{ Limit for Erased Frames }
WriteCMD {'CALCULATE:LIMIT:RBER:EFRAMES:MEVENTS 2');

{ Number of bursts for the max and average phase/Irequency
measurements |
WriteCMD (' CALCULATE:LIMIT:PHFR:AVERAGE 204 ;

{ Number of averaging bursts for spectrum measurements }
WriteCMD {’CONFEGURE:SPECTRUM:MODULATION:AVERAGE 50');
WriteCMD (‘CONFIGURE:SPECTRUM:SWITCHING:AVERAGE 5'};

{ setup level and freguency of the af generator |
WriteCMD {'CONFIGURE:AFGEN:FREQUENCY 500Hz') ;
WriteOMD {'CONFIGURE:AFGEN:VOLTAGE 500mV');

{ switch CMD to MS-Test (Status ='MIDL'); }
WriteCMD ('PROCEDURE:SELECT MAN') ;

{ Read Brror Queue if there is any entry }
mString:= ReadCMD (' SYSTEM:ERRCR?Y '} ;
If InString <> '0,"No error"! then

begin
Writeln{'** Error during initialisation : ', InString };
gxit; { EBxit program };

. end.;. .

end; { End of inicialisation }
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{******'k******#****"x‘k** Establish a Call *****‘k‘k‘!\"k?':*************‘k*********}

Wrireln{'!! Pleass switch mobile on 11'};
Writeln('=* Wait for gervice *¥');

{ wailt until Location Update from mobile is done or }
- repeat

{ terminate program by pressing any key )
if KeyPressed then BExit;

{ Read CMD Event Register )}

until ReadCMD!{'STATUS:OPERATION:CMD? ') = '87;
Writeln;
Writeln!'** Location Update was O.K. **'},
Writeln('!! Hook off when mcbile rings i11'};
Writeln;

{ ¢MD makes a call to mobile }
WriteCMD (!PROUEDURE:CALL:TOMS') ;

{ Tf oMD status is not MCE (= Mobile Call Established)

then leave the program |}
1f ReadCMD (' STATUS:DEV?') <> 'MCE' then
begin
Writeln{'** Call o Mobile failed:'};
Bxit;
end;

Writeln{'** Call to Mcbile is O.K:");
Writeln;
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{****w*************w Burstanalysis of a single burst ******w**************}

repeat
{ Start measurement }

InString:= ReadCMD('READ:BURST:POWER:AVERAGE?Y '} ;

{ terminate program by pressing any key }
if KeyPresszed then HExit;

{ Repeat the measurement if there is an invalid result }
until InString <> "NAN';
Writeln{'~-- Average Burst Power [dBm] = ',InString):

InString: ReadCMD (' FETCH :BURST : FREQUENCY : ERROR? ' };
Writeln{'-- Freguency Erroxr [Hzl = ',InString);

Instringzz ReadCMD { ' FETCH  BURST: PHASE : ERROR : PEAK? ¥ ) ;
Writeln{'-- Phase HBxror Peak {°] v, InString) ;

InStying: = ReadCMD (! FETCH: BURST : PHASE : ERROR:RMS? '} ;
Writeln('-- Phase Error RMS fe] = ', In8tring};

InString:= ReadCMD{ ‘CALCULATE : LIMIT: POWER : MATCHING? ') ;
Writein{i-- Limit of Power Time Template = ',InString);

InString:= ReadCMD (' CALCULATE:LIMIT: POWER : TOLERANCE :MATCHING? ') ;

Writeln{'-- Limit of Power Level = ', InString);
InString:= ReadOMD (! CALCULATE : LIMIT:: PHER : TOLERANCE : MATCHING? ¥ ) ;
Writeln{'-- Limit of Phase-Peak, ~-RMS,Frequency Error = ', InString);

{******************* peak Power Measurement *w*w**************************}

InString:= Read(MD({'READ:POWER? ') ;
Writeln{'-- Peak Power [dBm] = ', InString);
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{******************* BER Measuremrent *****w******************************}

{ select one of the 7 different BER settings }
WriteCMD ('CONFIGURE:BER:SELECT BERL');
repeat

{ Start measuvement }

InString:= ReadCMD { "READ:BER: TRESULT? '} ;

[ Stop the test if the call is no more established }
if ReadCMD {'STATUS:DEVICE?') <> 'MCE' then Exit;

{ terminate program by pressing any key i
if KevPressed then Exit;

{ Repeat the measursment if there is an invalid result }

until {InString = 'PASS') oy (InString = ‘FAIL');
Writeln{'-- Limit Bit Error Rate = ', InString);
InString:= ReadCMD{ *FETCH:BER:CLII? ") ;

Writelni{t-~- Classll Bit Brror Rate i%] = ', InString};
InString:= ReadCMD [ " FETCH:BER:EFRAMES? '}

Writeln{'-- Erased Frame Rate [%2] = ',InString);

{***************** Readoutr of RX-Level and RXquality ********************}

{ Chenge the output level of the CMD }
WriteCMD {'PROCEDURE:SET:POWER:CMD -90'});

{ Wait until the mobile has measured and reported the new receive level }
Delay(2000); { =2 sec. delay ; mcbile dependent }

InString:= ReadCMD('SENSE:SIGNALLING:RXLEV?') ;
Writeln('-- Receive level reported from Mobile = U, InString) ;

InString:= ReadCMD (! SENSE:SIGNALLING :REQUALT') ;
Writeln('-- Receive quality reported from Mobile = ', InString);

{**‘k’k‘k?’(*ﬁ‘ cklannel Change 'kﬁ(**‘k*******'k'k‘k*‘k')r*'k***'ir********k**‘k**‘k***********}

{ Change the traffic channel }
WriteCMD ('PROCEDURE:SET:ARFCN 100');
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{Fxwrwxwx Max and average phase/freguency error for 10 bursts kEEE A AR A AR L]

repaat until keypressed;
repeat
{ Start measurement }
InString:= ReadCMD{'READ:BURST:FREQUENCY:ERROR:AVERAGE?') ;

{ terminates program by pressing any key }
1f KeyPressed then HExit;

[ Repeat the measurement if there ig an invalid result }
until InString <> 'NAN';
Writeln{'-- Average Frequency Error [Hz] = ', InString};

InString:= ReadCMD (' FETCH:BURST: FREQUENCY : ERROR :MAXIMUM? ') ;
Writeln{'-- Maximum ¥Frequency Error [Hzl = ', InString};

InString:= ReadCMD (' FETCH:BURST : PHASE : ERROR : PEAK : MAXTIMUM? ' ) ;
Writeln('-- Maximum Phase Error Peak [°] = ',InString):

{ Fetch the average power of the last of ten bursts }
InString:= ReadCMD (! FETCH:BURST: POWER: AVERARGE? ') ;
Writeln{'-- Burst Powey [dBm] = ', InString};

{¥*%dxrx* Power Level Change Kohkkd kKR KA A A K LA FRRRF IR R R TR TR AR KNk ]

[ Change the powsr level of the mobile }
WriteCMD ('PROCEDURE:SET:POWER:MS 151} ;

{#xrwxrxsrrrs Spectrum due to Modulabion Measuremrent *rkkxfErskrshrdssss]
repeat
{ Start measurement }
inString:= ReadCMD{'READ:SPECTRUM: MODULATION : POWER? ') ;

{ terminate program by pressing any key }

if KeyPresged then BExit;
{ Repeat the measurement if there is an invalid result )}
until InString <> 'NANT;

InString:= ReadCMD (' CALCULATE:LIMIT; SPECTRUM: MODULATION : MATCHING? ') ;
Writeln{'-- Limit of Spectrum Modulaticn = *,InString);
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{***w*w****** Spectrum due to Switching Measuremrent *********************}
repeat
[ Start measurement }
InBtring:= ReadCMD('READ:SPECTRUM: SWITCHING: POWER? ') ;

{ terminate program by pressing any Xey }

if KeyPressed then Exit;
{ Repeal the measurement 1f there is an iavalid result }
unril InString <> 'NAN';

InString:= ReadCMD ('CALCULATE:LIMIT: SPECTRUM: SWITCHING :MATCHING? ') ;
Writeln('-- Limit of Spectrum Switching = ', InString);

y : e Y
{*****************w*w** audio Generator ************************‘k**'k'k***j

{ switch on audic generator; has to be done after evry new call }
WriteCMD {('SOURCE:AFGEN:STATE ON')};

{********************** Audio Measurement *‘k‘k‘k**‘k*********************‘k***}

repeat
{ Start measurement )

InString:= ReadCMD{'READ:AFMEAS:VOLT?'};

{ terminate program by pressing any key |}
if KeyPressed then Exit;

{ Repeat the measurement if there is an invalid result }
until InString <= 'NAN';

Writeln{'-- AF Voltage (VI = ', InString);

InString:= ReadCMD (' FETCH:AFMERAS:DISTORTICN?!) ;
Writeln('~~- AF Digtortion [%] = ',InString);

InString:= ReadCMD { ' FETCH : AFMEAS : COUNT? ' ;
Writeln{'-- AF Count [Hz] = 7, InString);

{xxkrwskkensxs CMD release the call ERAK KR A KA KKK I KRR XA KRR K F A I LR FF AT HHN )
WriveCMD {'PROCEDURE:RELEASE:TOMS');

{ Read OMD Status }
InString:= ReadCMD{'STATUS:DEVICE?');

If InStying = 'MS8YN' then
Writeln{'** Call releage O0.K. ")
elae

Writeln{'** Call release FAIL '};

{v\’****i’***‘k** g of Program *********************************ww***w**w***}

and.
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222 Qutput Frequencies and Level

Out 1
Specification: see table
Output freguency {MHz) Specification {Hz) Qutput levei nom. Specification (dB) Result
{dBm)
10.0 + 10 8.0 +3
Out 2
Specification: see table
Qutput frequency {(MHz)} Specification {Hz) Output level nom. Spacification (dB) Result
(dBm)
13.600 000 +10 10.5 2.5
(.270 833 +3 - -
2.2.3 Impedances
Spacification: see table
input Impedance nom. {Q) Specification {Q} Impedance act. {2}
REF IN 100 20
REF OUT 1 50 + 10
REF QUT 2 50 +10
1050.9008.52 4 DiE-2




3 Internal Diagnosis and Battery

3.1 Diagnosis Line
Input Specification Result
GV +5mv
3.2 Battery
Specification Result
3140V
4 DC Measurement
4.1 Voltage
Specification: see fable
Nominal Voltage {V) Specification (V) Measured Voltage {V)
0.0 + 6.010
0.1 +0.012
.1 + 0.012
0.0 0610
4.2 Current
Specification: see table
Measurement unceartainty:
Current {mA} Specification {mA} Burst Actual Value (mA)}
Cornman Mode
Rejection Ratio =10 off
(30 V input voltage)
0 10 off
100 +13 off
- 100 +13 off
10000 + 220 off
1050.9008.52 5

D/E-2



5 Transmitter

5.1 Frequency Accuracy

Measuremenis dene with synchronisation to external reference,

Speciication: = 2 Hz
Measurement uncertainty:

Synthesizer 1

Synthesizer 2

Cutput Frequency {MHz) Divergence {Hz)

Divergence (Hz)

GSM

800.0

800.2

914.8

$35.2

859.8

1000.0

DCS-1800

1710.2

17584.8

1805.2

1879.8

[PCS-1900

1850.2

1809.8

1830.2

1989.8

1050.9008.52
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5.2 Level Accuracy

52.2 Synthesizer 1; RF INJOUT Absolute

Specification: see table
Measurement uncertainty:

Qutput frequency {MHz2} I Level nom, (dBm) Specification {dB) Leveil act. {dBm) Divergence {dB)

GSM
806067 -35.0/-33.0 2.5
880.267 -35.0/-33.0 1.0
803.067 -35.0/-33.0 + 1.0
914.867 -35.0/-33.0 + 1.0
935.267 -35.0/-33.0 ) + 1.0
948,087 -35.04-33.0 +1.0
850.067 -35.0/-33.0 + 1.0
1000.067 -35.0/-33.0 +2.0

[NCS-1800
1740267 -35.0 + 1.0
1755.0687 -35.0 1.0
1784.867 -35.0 +1.0
1805.267 -35.0 £ 1.0
1850.067 -35.0 £ 1.0
1879.867 -35.0 + 1.0

PCS-1900
1850.267 -37.0 1.0
1870.067 -37.0 £1.0
1909.867 -37.0 £1.0
1930.267 -37.0 +1.0
1950.067 -37.0 +1.0
1980.867 -37.0 +1.0
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52.3

Note: Some levels may be omitted,

Measurement uncertainty.
GSM f=903.067 MHz

Synthesizer 1; RF INJOUT Relative

Reference level

nominai {-35.0/-33.0 £ 5.0) dBm Worst case analysis for absolute
aciual level including tolerances of 5.2.2
Specification for relative £1.0dB Specification: see table
level:
Level relative Rel. level Abs. level Specification Abs, level for
to reference (dB) act. {dB} nom. {dBm} abs. level (dB) worst case (dBm)
-20.0/-22.0 -85.0 15
-50.0/-52.0 -85.0 £1.8
-56.0/-61.0 -94.0 £1.0
-60.06/-62.0 -95.0 +1.0
-63.0/-65.0 -98.0 +1.0
-67.0/-69.0 -102.0 1.0
-69.0/-71.0 -104.0 1.0
-85.0/-87.0 -120.0 1.5
GSM = 948.067 MHz
Reference level:
nominai (-35.0/-33.0 £ 5.0y dBm Worst cage analysis for absolute
actual level including tolerances of 5.2.2
Specification for relative +10dB Specification: see table
level:
L.evel relative Rel. level Abs. level Specification Abs. level for
to reference (dB) act. {dB} nom. {dBm} abs. level (dB) worst case {¢Bm)
-20.0/-22.0 -55.0 1.8
-50.0/-52.0 -85.0 +1.5
-56.0/-61.0 -94.0 +1.0
-60.0/-62.0 -85.0 +1.0
-63.0/-65.0 -98.0 1.0
-67.0/-69.0 -102.0 10
-68.0471.0 -104.0 +1.0
-85.0/-87.0 -120.0 +1.5

1050.9008.52
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DCS-1800

f=1755.067 MHz

Reference level
nominal

actual

(-35.0 + 5.0} dBm

Worst case analysis for absolute
level including tolerances of 5.2.2

Specification for relative +1.04dB Specliication: see table
lavel:
Levei relative Rel. level Abs. level Specification Abs. level for
to reference (dB}) act. (dB} nom, (dBm) abs. level (dB) worst case (dBm)
=200 -55.0 +1.5
-50.0 -85.0 %15
-53.0 -84.0 1.0
-60.C -95.0 + 1.0
-63.0 -98.0 1.0
-67.0 -102.0 + 1.0
-68.0 -104.0 +1.0
-850 -120.0 +1.5
DCS-1800 f= 1850.067 MHz
Reference level:
nominal {-35.0 + 5.0) dBm Worst case analysis for abscluie
actual ievel including tolerances of 5.2.2
Speclfication for relative +1.0dB Specification: see table
level:
Level relative Rel. level Abs. level Specification Abs. leve! for
to reference {dB) act. (dB} nem. {dBm} abs. level (dBj worst case (dBm)
-20.0 -55.0 +1.5
-50.0 -§5.0 +15
-58.0 -G4.0 +1.0
-60.0 -85.0 + 1.0
-B3.0 -98.0 1.0
-87.0 -102.0 +1.0
-69.0 -104.0 + 1.0
-85.0 -120.0 1.5
1050.9008.52 9 D/E-2




Option CMD-B19

PCS-1900 f = 1870.067 MHz
IReference level:
nominal (-37.0 + 5.0) dBm Worst case analysls for absolute
actual jeve! including tolerances of 5.2.2
Specification for relative £1.0dB Specification: see table
levei:
Levei relative Rel. fevel Abs. level Specification Abs, level for
to reference (dB) act. (dB} nom. (dBm} abs. level {dB) worst case (dBm)
-18.0 -55.0 + 1.5
-48.0 -85.0 +1.5
-57.0 -94.0 1.0
-88.0 -85.0 + 1.0
-61.0 -98.0 +1.0
-64.0 -102.0 +1.0
-67.0 -104.0 +1.0
-83.0 -120.0 £1.5
PCS-1900 f=1950.067 MHz
Reference lavel:
nominal {(-37.0 £ 5.0) dBm Worst case analysis for absoiute
actual level including tolerances of 5.2.2
Specification for relative £ 1.0dB Specification: see table
level:
Level relative Rel. level Abs. level Specification Abs. level for
to reference (dB} act. (dB) rnom. (dBm) abs. level (dB) worst case (dBm)
-18.0 -55.0 1.5
-48.0 -85.0 1.5
-57.0 -94.0 % 1.0
-58.0 -95.0 1.0
-61.0 -98.0 +1.0
-64.0 -102.0 +1.0
-67.0 -104.0 +1.0
-83.0 -120.0 1.5
1050.9008.52 10 O/E-2




5.2.4 Synthesizer 1; RF OUT2 Absolute

Specification: see program
Measurement uncertainty:

Qutput frequency (MHz)[ Level nom, {dBm)} ‘ Specification {dB) | tevel act. (dBm)} Divergence {dB)

GSM

80C.067

890.267

903.067

914.867

935.267

8948.067

959.867

1000.067

DCS-1800

1710.267

1755.067

1784.867

1805.2687

1850.067

1879.867

PCS-1900

1850.267

1870.067

1809.867

1830.267

1950.067

1989.867

1050.9008.52 " D/E-2



5.2.5

Levels and Specification: see program

Measurement uncertainty:
GSM = 903.067 MHz

. Synthesizer 1; RF OUT2 Relative

Reference level:
nominai + 5.0 dBm Worst case analysis for absolute
actual teval including tolerances of 5.2.4
Level relative Ret. level Abs. level Specification Abs. level for
to reference {dB} act. (dB) nom. (dBm} abs. level (dB) worst case (¢Bm)
GSM  f=948.067 MHz
tReference lovet:
nominal +50dBm Worst case analysis for absolute
actual levet including tolerances 0f 5.2.4
Level relative Rel, level Abs. level Specification Abs. level for
to reference (dB) act. (dB) noes. {dBm) abs. level {dB) worst case {dBmj)
1050.9008.52 12 o/E-2




DCS-1800 f=1755.067 MHz

Reference level:

nominal * 5.0 dBm Worst case analysis for absclute
actual leval including tolerances of 5.2.4
L.evel retative Rel. level Aps. level Specification Abs. level for
to reference {dB) act. (dB) nom. {dBm) abs. level {dB) worst case (dBm)
DCS-1800 {=1850.067 MHz
Reference level:
nominal + 5.0 dBm Worst case analysis for absolute
actual level including tolerances of 5.2.4
Level relative Rel. level Abs. level Specification Abs. level for
to reference (dB) act. {dB) nom. {dBm) abs, level {dB} worst case (dBm)
1050.9008.52 13 D/E-2




Option CMD-B19
f=1870.067 MHz

PCS-1900

[reference tevel:

nominal + 5.0 dBm Worst case analysis for absolute
actual {evel including tolerances of 5.2.4
Level relative Rel. level Abs. fevel Specification Abs. level for
to reference (dB} act. {dB) nom. (dBm) abs. level (dB) worst case (dBmj}
PCS-1900 f = 1950.067 MHz
|Reference ievel:
nominal + 5.0 dBm Worst case analysis for absoluts
actual level including folerances of 5.2.4
L.evel relative Rel. level Abs. level Specification Abs. level for
to reference {dB) act. (dB) nom. {dBm) abs. level {dB) worst case {dBm}
1050.9008.52 14 D/E-2




5.2.6 Synthesizer 2; RF INJOUT Absolute

Specification: see table
Measurement uncertainty.

Qutput frequency {MHz) Level nom, {dBm) Specification (dB} Level act. (dBm} Divergence {dB)
GSM
800.067 -37.0/-35.0 25
890,267 -37.0/-35.0 +1.0
903.067 -37.0/-35.0 1.0
914.867 -37.0/-35.0 £1.0
935.267 -37.0/-35.0 +1.0
948.067 -37.0/-35.0 +1.0
959.867 -37.0/-35.6 + 1.0
1000.067 -37.0/-35.0 2.0
DCS-1806
1710.267 -37.0 1.0
1755.067 -37.0 +1.0
1784.867 -37.0 +1.0
1805.267 -37.8 +1.0
1850.067 -37.0 1.0
1879.867 -37.0 + 1.0
PCS-1800
1850.267 38.0 1.0
1870.067 380 +1.0
1909.867 39.0 +1.8
1930.267 390 +1.0
1950.067 39.0 1.0
1989.867 39.0 +1.0
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5.2.7

Note: Some levels may be omitted

Measurement uncertainty:
GSM f=803.067 MHz

Synthesizer 2; RF IN/OUT Relative

Reference level

nominai (-37.0/-35.0 £ 5.0} dBm Worst case analysis for absolute
actual leve! including tolerances of 5.2.6
Specification for relative +1.0d8 Specification: see table
level:
Level relative Rel. level Abs, level Specification Abs. levet for
to reference (dB) act. {dB} nom. {¢Bm) abs, levet {dB) worst case {dBmj
-18.0/-20.C -55.0 15
-48,0/-50.0 -85.0 +15
-57.0/-58.0 -94.0 1.0
-68.0-60.0 -95.6 1.6
-61.0/-63.0 -98.0 +1.0
-64.0/-68.0 -102.0 +1.0
-67.0/-68.0 -104.0 +1.0
-83.0/-85.0 -120.0 1.5
GSM f=9048.067 MHz
[Reference level:
nominat (-37.0/-35.0 £ 5.0) dBm Worst case analysis for absolute
actual level including tolerances of 5.2.8
Specification for relative +1.0dB Specification: see table
level:
L.evel relative Rel. level Abs. level Specification Abs. level for
to reference (d3} act. {dB} nom. {dBm) abs. level (dB) worst case {dBm)
-18.0/.20.0 -55.0 +1.5
-48.0/4.60.0 -85.0 +1.5
-57.0/59.0 -94.0 +1.0
-58.04-60.0 950 +1.0
-61.0{-63.0 -88.0 +1.0
-64.0/{-66.0 -102.0 2140
-87.0/-69.0 -104.0 £1.0
-83.0/-85.0 -120.0 +1.5

1050.9608.52
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DCS-1800

f = 1755.067 MHz

iReference level:
nominal

actual

(-37.0 £ 5.0) dBm

Worst case analysis for absolute
level including tolerances of 5.2.6

Specification for relative +1.0dB Specification: see table
level:
Level retative Rel. level Abs. level Specification Abs. levet for
to reference {diB) act. (dB) nom. {dBmj} abs. level (dB) worst case {dBm)

~18.0 -55.0 1.5
-48.0 -85.0 +1.6
570 -84.0 + 1.0
-568.0 -95.0 £ 1.0
-61.0 -98.0 +1.0
-64.0 -162.0 1.0
-87.0 -104.0 +1.0
-83.0 -120.0 1.5

DCS-1800 f= 1850.067 MHz

IReterence lovel:

nominal (-37.0 £ 5.0) dBm Worst case analysis for abseiute

actual level including tolerances of 5.2.6

Specification for relative +1.0dB Specification: see table

level:

Level relative Rel level Abs, level Specification Abs, level for
to reference {dB) act. (dB) nom. {dBm) abs. level (dB) worst case (dBm)

-18.0 -55.0 +1.8
-48.0 -85.0 15
570 -94.G 1.0
-58.0 -85.0 £1.6
-81.0 -88.0 +1.0
-64.0 -102.0 1.0
-87.0 -104.0 + 1.0
-83.0 -120.0 16
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Option CMD-B19

PCS-1900 f=1870.067 MHz
Reference level:
nominat (-3%.0 £ 5.0} dBm Worst case analysis for absolute
actual level including tolerances of 5.2.6
Specification for relative +1.04d8 Specification: see table
level:
Levei relative Rel. level Abs. level Specification Abs. level for
to reference (dB) act. (dB}) nom. (dBm) abs. fevel {dB) worst case {dBm)
-16.0 -55.0 +1.5
-46.0 -85.0 +1.5
-55.0 -84.G +1.0
-56.0 -95.0 1.0
-89.0 -98.0 1.0
-63.0 -102.0 +1.0
-65.0 -104.0 +1.0
-81.0 -120.0 +15
PCS-1500 f = 1950.067 MHz
Reference leval:
nominal (-39.0 £ 5.0) dBm Worst case analysis for absolute
actual level including tolerances of 5.2.6
Specification for relative + 1.0 dB Specification: see table
levek:
Levet relative Rel. level Abs. level Specification Abs. level for
to reference (dB) act. {dB} nom. {dBm} abs. level (dB) worst case (dBm)
-16.0 -85.0 £ 15
-48.0 -85.0 t1.B
-55.0 -84.0 £1.0
-56.0 -95.0 +1.0
-58.0 -88.0 1.0
-83.0 -102.0 ERRY
-65.0 -104.0 1.6
-81.0 -120.0 1.5
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52.8 Synthesizer 2; RF OUT2 Absolute

Specification: see program
Measurement uncertainty:

OQutput frequency {MHz) Level nom. (dBm) Specification {dB} l l.evel act. (dBm) Divergence (dB)

GSM

800.067

890.267

903.067

914.867

935.267

948.067

859867

1000.067

pCS-1800

1710.267

1755.067

1784.867

1805.267

1850.067

1879.867

iPCS-1900

1850.267

1870.067

1909.867

1930.267

1950.067

1989.867
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5.2.9 Synthesizer 2; RF OUT2 Relative

Levels and Specification: see program

Measurement uncertainty:

GSM = 903.067 MHz
Ireference iovel:
nominal + 5.0 dBm Worst case analysis for absolute
actual level including tolerances of 5.2.8
Level refative Rel. level Abs. level Specification Abs. level for
to reference {dB) act. (dB) nom, {dBm) abs. level {dB} worst case (dBm)
GSM = 948067 MHz
Reference level:
neminal +5.0dBm Woarst case analysis for absolute
actual level including tolerances of 5.2.8
l.evel relative Rel. level Abs, level Specification Abs. level for
to reference (dB) act. (di3) nom, {dBm} abs. level (dB) worst case {dBm)
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DCS-1800

f=1755.067 MHz

Reference level:

nominal + 5.0 dBm Worst cage analysis for absolute
actual level including tolerances of 5.2.8
Level refative Rel. level Abs. tevel Specification Abs. levei for
to reference (dB) act. {dB) nom. {dBm} abs. level {dB) worst case {(dBm)
pCS-1800 f=1850.067 MHz
Reference levet:
nominal + 5.0 dBm Worst case analvsis for absciute
actual level including tolerances of 5.2.8
Level refative Rel. level Ahs. level Specification Abs. levei for
to reference {dB} act. {dB}) nom, {dBm) abs. level {dB} worst case {dBm)
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Option CMD-B19
f=1870.067 Mz

PCS-1900

Reference level:

nominal + 5.0 dBm Worst case analysis for absolute
actual level including folerances of 5.2.8
Level relative Rel, level Abs. level Specification Abs. level for
to reference {dB) act. {dB) nom. (dBm) abs. level (dB) worst case {dBm)
PCS-1900 f=1950.067 MHz
Reference level:
nominal + 5.0 dBm Worst case analysis for absolute
actual level including tolerances of 5.2.8
Level relative Rel. level Abs, levelf Specification Abs. level for
to reference {dB)} act, {dB) nom. {d3m) abs, level (dB} worst case (dBm}
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5.2.10 Synthesizer 1; Dynamic Attenuation Test

Result

Dynamic Test

Static Test; RF INJOQUT
Note: Some levals may be omitted.
Measurement uncertainty:

Reference level:

nominal {-35.0 £ 1.5) dBm
actual
Specification for refative +1.5dB Specification: £ 1.6 dB
level
Level relative Ret. level Abs. level Abs. level for
to reference (dB) act. (dB) nom. {dBm) worst case (dBmj
-58.0 -94.0
-68.0 ~104.0
-50.0 -84.0
-69.0 -104.0

Static Test; RF OUT2
Note: Some levels may be omitted.

Measurement uncertainty

Reference level:

nominal {(-35.0 & 1.5) dBm
actual
Specification for refative +1.5dB Specification: + 1.0 dB
laveal:
Level relative Rel. level Abs. level Abs, level for
to reference (dB) act. (dB} nom. (dBm} worst case (dBm)
-59.0 -84.0
-69.0 -104.0
-58.0 -84.0
-68.0 -104.0
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53

Harmonics

Measurement uncertainty:

RF IN/OUT

RFOUT 2

Specification: <-65 dBm

Specification: <-67 dBm

Specification: see program

Cuiput frequency (MHz) Synthesizer 1 Synthesizer 2 Synthesizer 1
Harmonics (dBm} Harmonics (¢dBm) Harmonics {dBm}
1600.0
2000.0
5.4 Nonharmonics

Specification at df > 20 kHz: see table
Measurement uncertainty:

Synthesizer 1 Synthesizer 2
Output frequency {MHz) Specification Nonharmonics Specification Nonrharmonics

80C.0 <-35dBc <-35dBc

900.0 < -35dBc < .35 dBo
1000.0 < -35dBc <-35dBc
1710.2 < -35 dBe <-35 dBc
1800.0 < -35 dBc < -35 dBe
1879.8 <-35dBc < -35 dBe
2697.8 < -1 dBm <-21 dBm
1348.8 < -19 dBm <-21 dBm
1850.2 < -35dBc <-35 dBc
1900.0 <-35 dBe <-35dBec
1989.8 < -35 dBc < -35 dfic
28186.0 <-28 dBm <28 dBm
1408.0 < -28 dBm < -28 dBm
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55 Phase Noise

Specification: <« 100 dBc/Hz at df > 300 kHz
<- 85dBc/Hz at df> 20 kHz

Measurement uncertainty:

Synthesizer 1 Synthesizer 2

df > 3680 kHz df = 20 kHz df > 300 kMz df > 20 kHz

Output frequency (MHz)} Phase noise (dBe/Hz) | Phase noise (dBc/Hz) | Phase noise (dBe/MHz) | Phase noise (dBc/Hz)

800.0

1000.0

1710.2

1879.8

1850.2

1989.8

5.6 Freguency Hopping Settling Time

Specification: < 2ms
Measurement unceriainty:

Synthesizer 1 Synthesizer 2
Channels Settling time {ms} Settling time {ms)
1 <> 2
123 <> 124
512 <o 513
884 <> BBE
5.9 Phase and Frequency Error Analysis

Instrument setting: intemal measurement {loopback test)
Measurement uricertainty: same as CMbD

Specification;  Phase error RMS: <= 4 deg
Phase error peak: <= 12 deg
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5.9.1 Synthesizer 1

Specification:

Qutput frequency {MHz)

Specification
Qutput power
{see program)

Output power {dBm)

Phase error
RMS (deg)

Phase error
Peak (deg)

880.2

989.8

1716.2

1879.8

1850.2

1089.8

5.9.2 Synthesizer 2

Specification:

Output frequency (MHz)

Specification
Qutput power
(see program)

Output power (dBm)

Phase error
RMS {deg)

Phase error
Peak (deg)

890.2

988.8

1710.2

1879.8

1850.2

1989.8
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6 Receiver

6.1 Power Measurement

6.1.1 Continuous Wave; RF IN/OUT

Note: some levels may be omitted

Specification: see program
Measurement uncertainty:

Input power nom, (dBm}

nput frequency (MHz)

instrument setting

Specification (dB)

Measured power {dBm}

GSM
0.6/-10.0 890.2 Peak/Bypass
0.0/-10.0 950.8 Peak/Bypass
10.0/0.0 800.0 Peak/Bypass
18.0/0.0 800.0 Demod/Bypass
10.0/0.0 B30.2 Peak/Bypass
10.0/0.0 880.2 Demod/Bypass
10.0/0.6 880.2 Track and Hold
10.0/0.0 1000.0 Peak/Bypass
16.0/0.0 1000.0 Demod/Bypass
20.0/10.0 880.2 Peoak/Bypass
20.6/10.0 959.8 Demod/Bypass
30.0/20.0 880.2 Peak/Bypass
30.0/20.0 959.8 Peak/Bypass
47.0/37.0 860.2 Peak/Bypass
47.0/37.0 950.8 Peak/Bypass
--f40.0 880.2 Peak/Bypass
—40.0 959.8 Peak/Bypass
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input power nom. {(dBm} | Input frequency (MHz} Instrument setting Specification {dB) Measured power (dBmj}
[DCS-1800
0.0/~10.0 1710.2 Peak/Bypass
0.6/-10.0 1879.8 Peak/Bypass
4.0/-8.0 1710.2 PazakiBypass
4.0/-8.0 1710.2 Demod/Bypass
4.0/-8.0 1710.2 Track and Hold
4.0/-8.0 1784.8 Peak/Bypass
4.0/-6.0 1784.8 Demod/Bypass
4.0/-6.0 1805.2 Peak/Bypass
4.0/-8.0 1805.2 Demod/Bypass
4.0/-6.0 1879.8 Peak/Bypass
4.0/-6.0 18749.8 Demod/Bypass
16.0/6.0 1710.2 Poak/Bypass
16.0/6.0 1879.8 Peak/Bypass
33.0/23.0 1710.2 Peak/Bypass
33.0/23.0 1872.8 Peak/Bypass
38.0/28.0 1710.2 ‘Peak/Bypass
38.0/28.0 1879.8 Peak/Bypass
41.0/31.0 1710.2 ) Peak/Bypass
41.0/31.0 16879.8 Peak/Bypass
44.0/34.0 1710.2 Peak/Bypass
44.0/34.0 1879.8 Peak/Bypass
47.0137.0 1710.2 Peak/Bypass
47.0/37.0 1879.8 Peak/Bypass
{400 1710.2 Paak/Bypass
---140.0 1879.8 Peak/Bypass
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Input power nom. {dBm) | Input frequency (MHz)

Instrument setting

Specification {dB})

Measured power {dBm}

PCS-1800
0.0/-10.0 1860.2 Peak/Bypass
(.0/-10.0 1989.8 Peak/Bypass
40/-8.0 1880.2 Peak/Bypass
40/-8.0 1880.2 Demod/Bypass
40160 1850.2 Track and Hold
4.0/-5.0 1609.8 Peak/Bypass
4.01-5.0 1909.8 Demod/Bypass
4.0/-8.0 1830.2 Peak/Bypass
4.0-6.0 1930.2 Demod/Bypass
4.048.0 1989.8 Peak/Bypass
4.0/-8.0 1989.8 Demod/Bypass
16.0/6.0 1850.2 Pealk/Bypass
16.0/6.0 1988.8 Peak/Bypass
33.0/23.0 1850.2 Peak/Bypass
33.0/23.0 1989.8 Peak/Bypass
38.0/28.0 1850.2 Peak/Bypass
38.0/28.0 1989.8 Peak/Bypass
41.0/31.0 1850.2 Peak/Bypass
41.0/31.0 1989.8 Peak/Bypass
44.,0/34.0 1850.2 Peak/Bypass
44 0/34.0 18989.8 Peak/Bypass
47 0/37.0 1850.2 Paak/Bypass
47.0/37.0 1889.8 Peak/Bypass
---{40.0 1850.2 Peak/Bypass
---f40.0 1989.8 Peak/Bypass
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6.1.2 Continuous Wave; RF IN 2

Note: some leveis may be omitted

Specification: see program
Measurement uncertainty:

Input power nom. (dBm)} | Input frequency {MHz) Specification {dB) Measured power (dBm)
GSM
0.0 800.087
0.0 880.067
0.0 $14.867
0.0 935.267
0.0 G959.867
0.0 10006.087
-17.0 880.087
-17.0 958.867
-37.0 590.067
-37.0 959.867

tnput power nom, (dBm)

input frequency (MHz)

Specification (dB)

Measured power (dBm)

DCS-1800
0.5 1710.267
0.6 1784.867
0.0 1805.267
Q.0 1879.867
-17.0 1710.267
-17.0 1879.867
-37.0 1710.267
-37.0 1879.867

input power nom. {dBm) ] Input frequency {MHz)

Specification (d3)

Measured power (dBm}

PCs-1900
0.8 1850.267
0.0 1809.867
0.0 1930.267
0.0 1989.867
-17.0 1850.267
-17.0 1989.867
-37.6 1850.267
-37.0 1889.887
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6.2 Log. Amplifier (Option B42)

6.2.1

Filter and Attenuator

Instrument setting: internal measurement

Filter Attenuator
Filter Bandwidth (khz} Result Result
30.0
100.0
6.2.3 Dynamic

Specification: see table
Measurement uncertainty:

Input [ Input level nom. (dBm)l Specification {dBm) | Measured power (dBm)
GSM
(f = 903 MHz)
RF IN/CGUT 10.5/0 8.0 ... 120
RF INFCUT -36.0/-46.0
RF IN/OUT off <= - B0
RFIN2Z2 -10.9 -12.0 ... -8.0
RF IN 2 0.0
RFIN2 -72.0
RFIN2 off <z 15
RFIN2 -37.0 +38.0 ....-35.0
REIN 2 -83.0
RFINZ off <= - 05
DCS-1800
{f = 1755 MMHz)
RF INJOUT 0.0/-10.0 <20 .. 20
RF INJOUT -36.0/-48.0
RF INJOUT off <= - B0
RF IN 2 -10.0 -12.0 .. 8.0
RFINZ2 120
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6.4 Down Converter SAW Fiiter

Specification: see program
Measurement uncertainty:

Input freqguency (MHz}

Input level {(dBm)

Actual value

Dynamic
948.08 -10.6
948.0 -10.0
948.0 -40.0
948.0 -60.0
248.0 -100.0

Filter
047.865 -10.0
948.135 -10.0
9475 -10.0
948.5 -10.0
947.3 -10.0
8487 -10.6
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8 AF Processing

8.1 AF Unit Quick Check

Resuit

8.2 AF Generator

Specification; see tahle
Measurement uncertainty:

Output frequency {Hz) Output level {(mV) Specification (mV) Actuat value
1000 0.1 +0.0156
1000 1.0 10.05
50 1060.0 +50.0
1000 1000.0 +50.0
10000 1000.0 + 50.0
1000 5000.0 +250.0
1000 0.1 +0.015
Output frequency {Hz) Distortion (%) Actual value
1000 <0.5
1000 <{5

8.3 AF Voltmeter and AF Counter

Specification: see tabie
Measurement uncertainty:

Input Input Specification Actual Specification Actual Specification Actual
frequency level Voltmeter value Counter value Distortion value
(Hz) {mV} {mV) (Hz) (%)
50 0.1 +0,05 -
10000 0.1 +0.08 - -
50 10.0 +0.5 2 e
10000 10.0 05 4 -
1000 100.0 +50 k2 <05
1600 1000.0 +50.0 £2 <05
1000 10000.0 +500.0 +2 < (.5
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8.4 IF Counter

Specification: see table

Measurement uncertainty:

Input Input Specification Actual

frequency level Counter value
10.0 kiHz 100.0 mv 2 Hz
60 MHz 7 d3m + 2 Hz

9 ABIS

Test

Result

Symmerical

Asymmerical

Asymmerical
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10 Final Tests And Measurements With Mobile

10.1 Location Update, Setup

Mode Test Result
GSM Location Update
GSM Setup

DCS 1860 Location Update

DCS 1800 Setup

10.2 Call From CMD --> Mobile

Mode Test Result
GSM Connection
GSM Measurements

bCs 1860 Connection

DCS 1800 Measurements

10.3 Call From Mobile --> CMD

Mode Tast Result
GSM Connection
GSM Measurements
DCS 1800 Connection
DCS 1800 Measurements
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Supplements to Operating Manual CMD52 / CMD55 (SW version V3.30)

General

Dasignations of the various GSM bands have been adapted io the modified international designations,

Old designation New designation
GSM GSMO00
DCS1805 GSM1800
FCS1300 or DCS1800 GSM1806

Besides the P-band (channel numbers 1 to 124}, E-GSM {channel numbers 875 to 1023 and 0} is now
also supported in GMS900 signalling operation. f CMD-K80 is built in, R-GSM (channel numbers 955 to
974} is also supported.

Remote-Control Command (only with CMD55)

in the remote-control mode the criginal settings remain unchanged. Settings GSM900, GSM1800,
GSM1900, G800, G180 and G190 are also permissible. When the network is polled, the previous return
values will continue to be cutput for the sake of compatibility.

on 2.4.6.9 Configuration Menu NETWORK DEFINITION

Dual-Band Handover (only with CMDS55)

in this menu, the HANDOVER type may now be defined under page 2. The key HANDOVER
NETWORK defines the bands between which handover is allowed 0 take place. if two G3M bands are
selected, channe! switchover intc the other band (by means of an assignment command) can be
performed, ie the mobile continues its search for the control channel in the original GSM band. During
signalling operation, channe! switchover is effecied by entering the appropriate channsl number.

The following settings are possible for the individual networks;

Network Position Meaning
GSMSR0 GSM800 Chan. switchover possible within the GSM300 band only.
GSM200/GSM1800 Channel switchover in GSMI0G and GSM1800 bands is

possible provided it is permitted by the linked-up rmob. 1

GSMBO0/ESM1800 Channel switchover in GSMI00 and GSM1900 bands is
possible provided it is permittad by the linked-up mob. 1

GSM1800 GSM1800 Chan. switchover possible within the GSM1800 band only.

GSMI0OIGSM180C Channel switchover In GSMS00 and GSM1B0G bands is
possible provided it is permitted by the linked-up mob. »

GSM1900 GSM1800 Chan. switchover possible within the GSM1900 band only.

GSMI0O/GSM1500 Channel switchover in GSM800 and GSM1800 bands is
nossible provided it is permitied by the linked-up mob. 4
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Notes
1) Hthe speech channel is on a different band, no control channel is transmitted.

The key HANDOVER CHECK switches on and off the handover check for the connected mobile
between GSMO00 and GSM1800. The OFF position saves time in the remote-control mode,

If CMD-U20 is built in, the key HANDOVER MODE defines whether the control channe! in the original
band is to be maintained or suppressed after handover to another band. The conirol channel in the
original band can be maintained only if the CMD level accuracy is reduced (controt and traffic channet}.
To obtain accurate BER measurements the full level accuracy should be selected. in the setting with
control channel, mutual irterference might occur depending on the selected channel numbers for the
control and traffic channel. Therefore, not ali channel number combinations are permissible in this
setting.

Advice of Charge

Softkeys E1 to E7 may be used for setting the parameters for informaticn on charges. i O (default} is
indicated for ail parameters, no information on charges is transmitted to the mobile.

Remote-Contro! Commands

Parameters for advice of charge

Syntax: CONFigure:SIGNalling: AQC:EPARamster
<numeric_value>, <numeric_value>, <numeric_value>, <numeric_vaiue>, <numeric_value>,
<numeric_value>, <pumeric_value>

Range: G0 8191 for each E parameter {E1 o E7) Defauit: ali 0

Status:  Seiting: IDLE, MSYN | Option: none | With query | Notes: If all E parameters are set to 0, advice of charge will
Polling:  ALL not be signalled to the mobile,

Available from sw version: | CMDS50/53 and CMD52/55 with 4 MB:--- CMD52/55 with 8 MB:3.30
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Networks for dual-band handover

Syntax: CONFigure:SIGNalling:HANDover:NETWORK <value>
Range: Default:
GSMA0k: SING | Handover not permitted, only channe} switchover in GSM
D180 i Handover possible between GSM900 and GSM1800
0180 | Handover possible between GSMS00 and GSM1200 D180
GSM1800:  SING | Handeover not permitted, only chan. switchover in GSM1800
D180 | Handover possible between GSMS00 and GSM1800 D180
GSM1900:  SING i Handover not permitted, enly chan. switchover in GSM190C | qiyg
190 i Handover possible between GSMI00 and GSM1800
Status: Option: With query | Notes:
Satting:  IDLE | CMDS5 only ‘ )
Polling:  ALL + Dual-band nandover is not supported for the UIC network.

+ In the adjacent-channel fist and for channe! switchover (dual-band
handovear) channels allowing duai-band handover are excepted by
the networks.

Available from sw version: | CMD50/53 and CMDS2/55 with 4 MB:-— CMD52/55 with 8 MB:3.30

Checking the dual-band handover with GSM900/GSM1800

Syntax: CONFigure:SIGNalling:HANDover:CHECK <value>

Range: ON ; with handover check of the mobile Default:
OFF without handover check of the mobile ON

Status: Option: With query | Notes:

Sett_ing: IDLE | OMBSS only +  Duakband handover is not supported for the UIC network.

Poliing:  ALL + The selected setting is taken into account when a handover

between GEMI00 and GSM1800 is selected.

Available from sw version:

CMD59/53 and CMD52/55 with 4 MB: - CMD52/55 with 8 MB:3.30

Duai-band handover mode of the CMD-U20

Syntax: CONFigure: SIGNalling:HANDover: MODE <value>

Range: BCCH } with control channel after handover (reduced level accuracy) Default:
LEVe! without control channel after handover (full level accuracy) ON

Status: Option: u20 With query | Anm.:

Setting: IDLE »  Dual-band nandover is not supported for the UIC network.

Polling:  ALL ¢ BER measurements should be performed in the LEVel position.

Available from sw version: | CMD50/53 and CMDS2/55 with 4 MB: - CMD52/55 with 8 MB:3.30
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on 2.4.6.10 Configuration Menu BA LIST

E-GSM channels (975 to 1023 and 0) may now also be entered in the GSM8C0 band. If CMD-K80 i
buitl in, the R-GSM channels (955 to 974) may also be entered.

If a handover between the two bands has been selected in the NETWORK DEFINITION menu, the
channel number of the other band may alsc be entered.

Scrolling through the channel list is done by means of softkeys PREV. PAGE and NEXT PAGE.

on 2.4.5.1 Menu BURST ANALYSIS

in the BURST ANALYSIS menu, the softkey TRAINING SEQUENCE serves for selecting the fraining
sequence to be used. If OFF is selected for this key, the burst analysis function is made available aisc
for signals without fraining sequence, which means that bursts without training sequence can also be
analyzed.

As in this case no training sequence is available for positioning the burst, a levet value frem the rising
slope of the burst is used in the POWER TRIGGER MODE. in the FREE RUN TRIGGER MODE, the
burst can be positioned anywhere,

When measuring spectrum due to modulation, exact positioning of the burst is necessary. This
measurement cannot therefore be performed in the FREE RUN TRIGGER MODE, if the fraining
sequence is deactivated.

o go back to evaluation with training sequence, ON is selected for TRAINING SEQUENCE or the
desired training sequence number entered.

Remote-Control Command

Training sequence codes

Syntax: CONFigure:CHANRe!BANalysis:TSC <numeric_value>

Range: Qo7 | Default: 0
ON 1 (1)
OFF {1

Status:  ALL Option: none | With query

Available from software CMD50/53 and CMD52/55 with 4 MB: CMDSE2/55 with 8 MB:3.00
version: 1.60 {1y 3.21
(1) -
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on 2.4.3.1 Menu POWER RAMP

If the burst analysis is set to module test without training sequence, only a single burst can be analyzed
at a time. This is why in this mode the softkeys DISPLAY MODE and NO. OF BURSTS are not active.
As in this case no training sequence is available for positioning the burst, the ramp position can be
shifted during measurements using the spinwheel or entering a number under SHIFT RAMP, If the
measurement has stopped (POWER RAMP key no longer selected}, the SHIFT RAMP value cannot be
varied.

Remote-Ceontroi Command

Shifting the power ramp during burst measurements without fraining sequence

Syntax: CONFigure:BANalysistNTSC:RAMP:TIMing <numeric_value>

Range: -50 to +50 {in steps of 1/4 bit) Default: 0

Status: ALL Option: B4 With query | Note; Only effective in module test after CONFICHAN:BAN:TSC OFF, and
then for all burst measurements.

Avaitable from software CMD50/53 and CMD52/55 with 4 MB: - CMDS52/55 with B MB:3.21
version:

on 2.4.3.2 Menu PHASE FREQUENCY

If the burst analysis is set to module test without training sequence, only a single burst can be analyzed
at a time. This is why in this mode only the CURRENT values for frequency and phase error are output.

new Menu OTHER CONFIGURATION PARAMETERS

In addition to settings ON and OFF for AUTORANGING, setting TOL is now also available. In this
setting, the test assembly is set so that higher power variations are accepted prior to performing a new
autoranging. This setling is useful if the DUT is coupled via an antenna. it has to be noted that the test
accuracy and the dynamic range in setting TOL deteriorate and no longer correspond to the specified
data-sheet parameters. Moreover, it is possible that measurements performed in setting TOL are
erronecus while correct measurements are possible in the other settings. For this reason, setting TOL
should only be used if the coupling s subject to strong variations.

in remote control, the tolerant autoranging is set via the setting value TOL.
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Supplement to Operating Manual CMD52 / CMD55
(software version V3.31 and higher}

Configuration Menu TOLERANCE

The foltowing settings can now be selected with the RAMP TIMING key and the rotary knob:

GSM: GSM-conforming positioning {default).
¥ BIT OFFSET: Positioning shifted by ¥ bit.
PREVIOUS TEMPLATE: Ramp timing like in software versions < V3.30

{offset by ¥ bit at template positions B-C, C-D,
end of F and H-A compared with position GSM).

Remote-control command CONFigure:RAMP. TIMing <value>:
Besides settings GSM and OFFSET setting PREV is now also available.
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