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Safety Instructions

This unit has been designad 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.

To 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, overvoitage category 2, iP
degree of protection 2X, altitude max. 2000 m.

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

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

(using, for example, appropriale 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 connecied to
the PE conductor on site before any other con-
nections are made (installation and cabling of
the unit to be performed only by qualified techni-
cal personnel).

For permanently instailed units without built-in
fuses, circuit breakers or similar protective de-
vices, the supply circuit must be fused such as
to provide suitable protection for the users and
equipment.

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

If & different voltage is to be set, the power fuse
of the unit may have fo be changed accordingly.

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

7.

10.

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

Any extension lines or multiple socket outlets
used must be checked for compliance with rele-
vant safety standards at regular intervals.

If the unit has no power switch for disconnection
from the AC supply, the plug of the connecting
cable is regarded as the disconnecting device.
In such cases it must be ensured that the power
plug is easily reachabie 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 disconnecting device must
be provided at system level.

Applicabie local or national safely regulations
and rules for the prevention of accidents must
be observed 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 adjustments, replacements of paris, main-
ienance or repair may be carried out only by
authorized R&S technical personnel.

Only original parts may be used for replacing
paris relevant to safely {(eg power switches,
power transformers, fuses}. A safety test must
be performed after each replacement of parts
relevant to safety.

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

Any additionai safety instructions given in this
manual are also to be observed.

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

Observe Waeight PE terminal Ground
operating indication for terminat
ingtructions | units >18 kg

085.1G00 Sheet 17

Hot surfaces

Danger! Warning! Ground
Shock hazard High
temperatures
Warning!







&

ROHDE&SCHWARZ

EC Certificate of Conformity

Certificate No.: 9502035

This is to certify that:

Eguipment {ype Order No. Designation

CMD60 1050.9008.60 Dig. Radiocommunication Tester
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 electrical equipment for use within defined voltage limits
{73/23/EEC revised by 93/68/EEC)

- relating to electromagnetic compatibility
(89/336/EEC revised by 91/263/EEC, 92/31/EEC, 93/68/EEC)

Conformity is proven by compliance with the following standards:
ENB1010-1; 1993 + A2 : 1995

EN50081-1 ; 1992

EN50082-1 : 1992

Affixing the EC conformity mark as from 1995

ROHDE & SCHWARZ GmbH & Co. KG
Mithidorfstr. 15, D-81671 Miinchen

Munich, 1998-01-12 Central Quality Management F5-QZ / Becker

1050.9008.80 CE
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CMD60 Explanation of Front and Rear Views

1 Preparation for Use

v

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 fo you. Therefore make sure to keep
the box and packing material.

# For further transport or shipment of the instrument, the original packing should also be used. It is
urgently recommended o use the protective caps included in the shipping box for protection of the
front and rear panel. This serves to prevent damage e.g. to the controls on the front panel.

1.1 Explanation of Front-panel and Rear-panel Views

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

1050.8008.60 1.1 E-4



Explanation of Front-panel View

CMD60

i Softkeys with varying funciion

isplay

Softkevs wilh varying function—
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cMD60 Explanation of Froni-panel View (operating fields}

Dimension keys with ENTER function
Hexadecimal dighs A o D
Numerdc keypad for all numerical enfries,

Aborls entries nol yat conclided.
Switches off of selects the minimum
value when entering vales.
Swiches off wnning measurements.
Swiches of various lunctions

Key term inating all numeric entries noi having

or not requiring any dim ension of guaskiim gnsion,
Agtivates the funclions or measuremenis which were
deactivaied by Off

Changes io the highesi-level menu.
Spinwheel

Changes to the next higher menu.

MEMORY CARD

Siot for insertion of the memory card,

Key for inifiafing storage gperations Saves instrument states.
on the mem ory card.
Hardcopy of screen output on
printer.
Vartes the brightness of
seragn illgminalion.
Deletes the figurs last entered. :
User selection for the e
savefrecall functions.
Interrupts measurements or
measur%m ent sequences and e
aborts editor entries,

®0 0

- Recalls instrum ent states.

- Sais the instrument to a defined status,
After pressing this xey, a description of
the mos! imporiant steps of aperation is
dispiayed on the scresn.

r As & prefix before aclivating a softkey, a
' change inio the configuration meny is
=~ performed instead of the function.

Switehes from IEC-bus conirol to manual

L -
e aperation.
20606
Starts m easurements interrupted with STOP
seceeresse BREAK. P
| L N K N N N N N
|

Loudspeaker for moniforing various AF signals.
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Explanation of Rear-panef View CMBE0

SECT-Mskfusclicn cornacter
Powerramyp signal [auiput]

tion signai {outputy

For tulure extensicns Qptien CMD-B2

e For fture extensioss

Hain power switeh

{ivr Isokation of aff poles from
the suppivi

Fusn haider

Power conrecior

For ffure extonsions

Spectrum Anafyzar

Ear fufire exiencions

Fot fsture sxiessions
Remole-sonirod interface iR 232} or

far softwars updates
Prigter conrection {Cenirerics!23-contact;

IEC-bus interiace Canpection of an axternal
inpHon) kevhoard
H

For future extensions
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CMD60 Pin Assignment of 50-pin CONTROL IN/OUT Connector

Note:

A number of different numbering conventions exists
for this type of connector.

48 T E R EEEEEEEER RN ) 3
fp\eeeeessesses0esee

49(oooccoooooooooooo 1

Pin assignment of 50-pin CONTROL IN/OUT connector

Pin | Signal name Birection | Type | Description
1 TPE1 o} O | ADPCM1 signal
2 +5Y & A +5V for exienal use, max. 15mAt
3 CLK1 ] | ADPCM1 signal
4 RPE1 O G} ADPCM1 signai
5 REFOUT3 Q D |seeseclion2542
8 TRIZ_IN i O | ADPCMZ signal, not supported
7| TPH_IN i D | ADPCM1 signal
8 RPIZ_IN | D ADPCM2Z signal, not supported
& [RPIM_IN | D | ADPCM1 signal
10 [ PO2_0UT (6] D | ADPCM2 signal, not supported
H PO1_OUT O D ADPCM1 signal
12§ INRM/PCM_OUT Q D BMC signal, not supported
13 |{FSZ_0UT Q D | BMC signal, not supported
4 | F31_I0 Hle; D | BMC signal, not supported
15 {DO_OUT o D | BMC signal, not supporied
16 | DLIN | D BMC signal, not supported
17 | DCK_IO lie} D | BMC signal, not supporied
18 | 12/32/8LOT_OUT o D BMC signal, not supported
19 | R_DATA_IN | D | RX data via switch to BMC, not supported
20 I T_DATA IN l D | External modulation (TTL) of RF generator, see section 2.4.4.4
21 | /PWRINT/ O > indicates RX power by negative edge
22 | CLK100_OUT 0 D 100Hz frame signal of BMC, 1.FP->PP, &:PP->FP
23 | T_DATA _OUT o} [ 1the daia stream sent by BMC
24 | SYNC_LO 0 e} D DECT time synchronization signal, master: Out, see 3.2.54.2
25 | SYNC_HI_IO o D DECT time synchronization signal, master: Out, see $.2.54.2
28 | MASISLVIOUT o D CMD60 mode: master: Hi, slave: Low, see seclion 2.5.4.2
27 | TXD o} D | reserved
28 |RXD | D raserved
28 | VG2 A ABGPCMZ analog ground, not supported
30 | GND
31 P MICZMINUS | A ADPCM2 signal, not supporied
32 I MIC2PLUS | A | ADPCMZ signal, not supperied
33 (GND
34 | REZMINUS 8] A ADPCMZ signal, not supporied
35 JRE2PLUS o A | ADPCM2 signal, not supported
36 |GND
37 | BZ2ZMINUS o] A | ADPCM2 signal, not supported
38 | BZ2PLUS Q A | ADPCM2 signal, not supported
39 |EXTTRG | D | Trigger input, see seclion 2.4.4
40 | RF_T_PWR_RMP O > iindicaies the TX power ramp
41 VG A 1 ADPCM1 analog ground
42 | GND
43 | MICTMINUS H A { ADPCM1 microphone input, see section 2.4.5
44 | MICTPLUS i A ADPCM1 microphone input, see section 2.4.5
45 | GND
46 | RE1MINUS o} A | ADPCM1 headphones, see section 2.4.5
47 | RE1PLUS G A | ADPCM1 headphones, see section 2.4.5
48 | GND
48 | BZ1MINUS O A | ADPCM1 buzzer
50 | BZ1PLUS O A | ADPCM1 buzzer

1050.2008.60
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Putting into Operalion CMD60

1.2 Putting into Operation

1.2.1 Setting up the Instrument

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

For convenient operation of the instrument note the following:

+ Do not cover the ventilation openings!
s«  Ambient temperature 0 to 45 °C.

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

» Note the warm-up time of the temperature-controlied OCXO reference oscillator (option).

1.2.2 Mounting in a 19" Rack

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

As the power switch is situated at the rear of the instrument, an 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 90 to 132 V and 180 o 265 V; 47 to 440 Hz).

¥ Plug the supplied power cable intc the rear powsr connecior and connect the CMD 1o the current
supply.

Power connector

1050.9008.60 1.6 E-4



CMD60 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 all shielding covers. Only appropriate shielded signal and control cables may be used.

1.25 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 yellow LED
{STANDBY) is illuminated.

ON paosition:
The green LED {ON) is illuminated, all modules of the instrument are supplied with operating voltage.

STANDBY . ON
& g

Main power switeh

@
(rear panel} { ‘|

Power switch
{front panel)

1.2.6 Power Fuses

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

Fuse hoider

1050.9008.60 1.7 E-4



Putting into Operation CMD§60

1.2.7 Operation

When the DUT has been connected to the front panel for measuremeni, make sure that the rear
connector for the spectrum analyzer is terminated by 50 Q, either using the supplied 50-Q terminator or
a b0-L spectrum analyzer or signal generator, An open connector will lead to false resulis of the level
measurement. Termination of the front-panel sockets not used is not required.

1050.9008.60 1.8 E4
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CMD60 Getting Started

2 Manual Operation

The DECT Digital Radiocommunication Tester CMD80 is easy and convenient to operate despite the
wide variety of test functions it offers.

If you are working with the CMDE&0 for the first time and wish to get familiarized quickly with DECT
measurements, you should start with section 2.1. In this section, you wili be guided through a complete
test of a fixed part (DECT base station) and a portable part (DECT handset).

Section 2.4 describes all manual contro! functions. Starting from the main menu, all menus are de-
scribed completely in a logical order.

2.1 Getting Started

Section 2.1 is mainly intended for users that work with the CMD60 for the first time. First it is described
how to connect a DUT (device under test} and then guides the user step by step through the most im-
portant DECT tests {synchronization, call setup, etc).

To get acquainted quickly with the CMDB0 and its wide variety of measurement functions, we recom-
mend that you work with the CMD60 together with a DECT fixed part (FP) or a DECT portable part (PP)
while going through section 2.1. If an FP is used, you can skip subsection 2.1.3, if a PP is used, you can
skip subsection 2.1.2. If both a DECT PP and FP are to be tested, it is expedient to start with the FP.

For each step, additional information is given on the opposite page {eg under @}. The contents and
layout of this section are praclice-criented. It provides important information not only on the CMDE0 but
also on the DECT system.

For further information on menus and keys please refer to section 2.2

1050.8008.60 2.1 E-5



Getting Started

CMD60

211

Connection of CMD60

Power socket

Main power switch

Piug power cable intc power
socket on the rear and connect
CMDB0 io AC supply @.

Switch on CMDB0 with main
power switch on the rear @.

Connect N socket RF INVOUT of
CMDB0 with antenna connector
of PP or FP. Alternatively, an
antenna can be connected 1o
the N socket for coupling via the
air interface 3@.

Selection Power
of contrast switch
@iy,
MEAS,
. Digital e
e Radiocommunication
s Tester
CMD ==
e LIS

1050.8008.60

2.2

Switch on CMD60 with power
switch on the front @.

Select the conirast for the dis-
play ®.

The following mask will appear
on CMD&D.

E-5



CMD60 : Getting Started

Additional Information

@ Connection to AC supply
The CMDG0 automatically detects and adapis itself to the available AC supply (voltage ranges: 80 to
132 VAC and 180 to 265 VAC, 47 to 440 Hz).

Main power switch on rear of unit

@ | the main power switch on the rear of the unit is set to OFF, the complete unit is disconnected from
the AC supply. If the main power switch is set to ON, the unit is in the standby mode or in operation,
depending on the position of the power switch on the front of the unit. With the power swilch in posi-
tion ON, the optional OCXO reference oscillator is supplied with operating voltage.

@ RF connection
Normally, no direct RF connection is provided for DECT PPs and FPs. For coupling via the air inter-
face, an antenna suitable for the DECT band is to be used (1900 MHz). For an accurate meastire-
ment of the NTP (normal transmitted power) and the BER (bit error rate} it is important to know the

coupiing attenuation,

@ Power switch on front of unit
With the power switch on the front, the unit can be set to standby or to operation.

Standby:
Only the optional OCXQ reference oscillator is supplied with operating voltage. The yellow LED

(STANDBY) lights. -

Operation:
All modules of the unit are supplied with operating voltage. The green LED {ONj} lights.

@ Contrast
The contrast of the display can be set with the rotary knob CONTRAST on the front of the unit. The
setiing depends on the viewing angie of the user relative to the unit and may have to be readjusted

from time to time.

1050.9008.60 2.3 E-5



Getting Started

CMD60

Press softkey TEST MODE until
"FP" is displayed in inverse
video, which indicates that the
mode is active.

Press the GAP MODE softkey
until OFF is displayed in inverse
video, ie uniil the GAP mode is
deactivated.

Press softkey MANUAL TEST.
CMDBC changes to menu SIG-
NALLING FP-TEST and
searches for a dummy bearer

Switch on the FP and set it o
the DECT test mode @.

When CMDGC has found the
gumimy bearer signal of the FP
under test, this is indicated by
[.OCKED in the field "Signalling
Status”. In addition, information
on the channel number and time

212 Synchronization and Call Setup to Fixed Part (FP)
GHHH N
HEAS,
e Digital o
i Radiocommunication
Tt Tester
CMD ==
signal @,
i | SIGNALLING FP-TEST _
COMNEETA .
BT || "Bt hetsnnation: 0.0 d8 OIS0 | P
. ] B0400 | PMID
Signailing Status:
Dummy STot: ) s ;Egl;ﬂ[:
bemmy Carpien; P EggEEE
Detected RFPL: | De00418324 [T —

HOBE [N HORMAL ECHR

Press key to setup connection

sETup
COMNELT.

1050.2008.60

2.4

slot @ of the dummy bearer and
on the RFPI @ of the FP are
indicated.

If softkey ACCEPT RFPI is
pressed, CMDg0 uses the same
RFPI as the FP. Some FPs
additionally require a specific
PMID ©.

Press softkey RF LEVEL, enter
-40 and confirm with ENTER, or
iurn spinwheel untif 40 dBm is
indicated.

Now a call can be set up by
pressing softkey SETUP CON-
NECT.

After a successful call setup ®,
CMD6BO is in the status CON-
NECTICN ESTABLISHED (see
section 2.1.4},
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CMD60 Getting Started

Additional Information

Dummy bearer

The dummy bearer is a signal sent by the FP to which PPs (and also CMD8&0 if used as a PP) can
synchronize. The signal is fransmitted at the DECT clock of 10 ms and contains information for syn- .
chronization between FP and PP and for authentication, ie for verification it a call setup is permissi-
ble between a specific pair of FP and PP (or FP and CMD60 if the latter is used as a PP).

DECT test mode

For tests on DECT systems, the FP must be set to a special test mode for a successful call setup.
In this mode, the FP accepts test messages it otherwise ignores. The procedure for activating the
test mode varies from unit to unit. In the case of some FPs, the paging button must be kept pressed
for a specified period of time during switch-on, other FPs require a special test software to be
loaded via an interface. Relevant information is to be obtained from the manufacturer in each case.

Slot

Please note that the slot numbers of the dummy bearer and of the traffic bearer (permissible values
are 0 to 11 for boih) are not identical. Moreover, adjacent slots (eg 5 and 6 or 11 and 0} are permis-
sible only if the channel numbers of the dummy bearer and the traffic bearer are identical. Some
FPs can set up a cail only on even-numbered slots, others only on odd-numbered slots. If required,
the value for TRAFFIC SLOT is to be changed.

RFPI
The "Radio Fixed Part |dentity” is a number that unambiguously identifies a fixed part. A call setup
between a PP and an FP is possible only i the RFPI stored in the PP coincides with that of the FP.

PMID

The "Portable Part MAC Identity” is an identification number of the portable part. Most FPs accept
any PMID in the DECT test mode. The PMID of a PP can be determined during call setup by means
of the PP test (see section 2.1.4 - Step 1).

Cali setup
The requirements for a successful call setup are described in section 2.4.2.3.
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2.1.2.1

Synchronization and Call Setup to FP in the GAP Mode

ADDIT.
HEAS,
e ~ Digital oy
YT Radiocommunication
aut Tester
C M D myorr | i
PP | hobr
#ol. | SIGNALLING FP-TEST T00295309R IE%EZE?—BEM
A T wososren |
? £0000 | P
Signailing Status: WWW
Busimy; $lot .z b | JHeEFC
ggg?‘r Dummy Cappier: U %;Eﬁ
SEThoR Betected PARK: [ DOORAOACHGO | B P
MO EEKD (Press key to setup connection .3 mﬂ.
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Press the TEST MODE softkey
until FP is displayed in inverse
video which indicates that the
mode is active,

Press the GAFP MODE softkey
until ON s displayed in inverse
video and the GAP mode is
active.

Press the MANUAL TEST
softkey. This opens the
SIGNALLING FP-TEST menu
where CMD60 searches for a
dummy bearer signal ®@.

the FP without

Switch on
activating the DECT test mode.
@

When CMDB0 has found the
dummy bearer signal of the FP
to be tested, LOCKED is
displayed in the Signaliing
Status field. information on the
channel number and timeslot of
the dummy bearer and the
PARK ® of the FP are
displayed in addition.

When the ACCEPT PARK
softkey is pressed, CMD80 uses
the same PARK as the FP.
Some FPs additionally require a
correct PMID.

The correct IPUl @ is also
needed in the GAP mode.

Press the RF LEVEL sofikey,
enter -40 and confirm with
ENTER or furn the spinwhesl
untii -40 dBm is displayed.

A call can now be set up by
pressing the SETUP CONNECT
softkey.

After a successiut call setup @,
CMD80 is in the CONNECTION
ESTABLISHED status (see
section 2.1.4).
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Additional information

@ Dummy bearer
The dummy bearer in the GAP mode does not differ significantly from that in the test mode (see
section 2.1.2).

@ GAP mode
After power-up, a DECT GAP unit is automatically in the GAP mode unless the DECT fest mode
has been activated. In the GAP mode the unit uses the normal signalling procedure of the GAP
standard and ignores all test messages defined for the DECT test mode.

& PARK
The "portable access rights key” is a code permitting the portable part to establish a connection only
to specific fixed parts. The FP identifies itself by the ARI (access rights identity) contained in the
PARK. CMD80 only uses PARKs of this class which are identical with the RFPI {see seclion 2.1.2).

@ IPUl
The IPUI {international portable user identity) is a number which unambigucusly identifies the
portable part. A fixed part can establish a connection to a portable part only if it knows the PP’s IPUL
For a successful call setup one of the IPUIs stored in the fixed part must be entered.

@ Call setup
“The requirements for a successful call setup are described in section 2.4.2.4.
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Press seoftkey TEST MODE,
until "PP" is displayed in inverse
video, which indicates that the
mode is active.

Press the GAP MODE softkey
undil OFF is displayed in inverse
video, ie until the GAP mode is
deactivated.

Press softkey MANUAL TEST.
CMDGO changes to menu SIG-
NALLING PP-TEST and gener-
ates a dummy bearer signal ©.

Press softkey RFPI and enter

Getting Started
2.1.3 Synchronization and Call Setup to Portable Part (PP)
Ao,
HEAS,
TeRp Digital FEND
Tear Radiocommunication
LY Tester

C M D o I | §ibe

pr LI oS

Aot | SIGNALLING PP-TEST

CONNECT/
EXT.ATT,

USED RF COHMECTOR:  RF
Ext. AtTennatisn

IR/OUT
a4 dB

hronization before

[ bait for mobile

= .
setup the connection .

TOtH446£30 001446030

[HHY
sLOT

DUY
CRRRER

TRAFFIC
SLOT

TRAFFIC
CARRIER

«40,8 dBm

RF LEVEL

FELETTERA HORMAL ECHO

(Press key to setup connection }

SETUR
CONNECT.
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RFP! number of portable part @.
Confirm the number by pressing
hardkey ENTER,

Press softkey RF LEVEL, enter
-40 and confirm with ENTER, or
turn spinwheel until -40 dBm is
indicated.

Switch on PP and set it o DECT
test mode Q.

Wait until the PP indicates that it
has synchronized to the FP @,

After synchronizaiion @, a call
setup can be made. For this,
press softkey SETUP CON-
NECT.

After successful call setup &,
CMD®60 is in the status CON-
NECTION ESTABLISHED (see
section 2.1.4),
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Additional Information

@ Dummy bearer
The dummy bearer is a signal sent by the FP {in this case CMD&0;} to which the PP can synchro-
nize. The signal is transmitted at the BECT clock of 10 ms and contains information for synchroni-
zation between FP and PP and for authentication, ie for verification if a call setup is permissible
between a specific pair of FP and PP. In the default state, the dummy bearer is transmitted on
channel 0 (softkey DUMMY CARRIER} in time slot 0 (softkey DUMMY SLOT).

@ RFPI
The "Radio Fixed Part Identity” is & number that unambiguously identifies a fixed part, which is
CNMD60 is in this case. A call setup between the PP and the FP is possible only if the RFP{ stored in
the PP coincides with that of the FP. If the RFPI of the PP is not known, it can be determined from
the associated FP as shown in section 2.1.2, Step 2.

@ DECT test mode
For tests on DECT systems, the PP must be set to a special test mode for a successful call setup.
In this mode, the PP accepts test messages it otherwise ignores. The procedure for activating the
test mode varies from unit to unit. In the case of some PPs, a specific key combination must be
pressed during switch-on, others require a sequence of keys fo be pressed after switch-on or a
special test software to be loaded via an interface. Relevant information is to be obtained from the
manufacturer in each case.

@ Synchronization
Synchronization is undersiood to mean that the PP has received the dummy bearer {see O} of the
FP correctly, that it has the same RFPI (see @) as the FP and has taken over the timing information
from the FP. indication of synchronization varies from PP fo PP. In most cases synchronization is
indicated by a symbol on the display of the PP. Only then is it possibie fo set up a call. Since the
DECT system does not provide for any further sync status information, it is basically not possible for
a tester to recognize if a PP is synchronized or not.

® Call setup
in the default status of CMD60, call setup is performed on channe! { (softkey TRAFFIC CARRIER)
in slot 2 {softkey TRAFFIC SLOT).
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2.1.31

#DDR,
BERS.

HaNLRL.
TEST

HOMRE
TEST

AUTO
TEST

Digital
Radiocommunication
Tester

CMD

LR orr
E#re

CONFIG
HENI

GAP
HODE

TEST
RUDE

AGDHT,
HEAS.

SIGNALLING PP-TEST

00029530%A | U1

CONRECT/ : /
it |t I ) S
& BIHHY
SL0T
¢ BURHY
CARRIER
( Wait for mehile
! synchronization before
i sefup the connection ..
-73.0 4Bm ] RFLEVEL
MOBE TR £CHD Press key to setup connection gg;ﬂ%m
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Synchronization and Call Setup to PP in the GAP Mode

Press the TEST MODE sofikey
until PP is displayed in inverse
video which indicates that the
mode is active.

Press the GAP MODE softkey
until ON is displayed in inverse
video and the GAP mode is
active.

Press the MANUAL TEST
softkey. CMD60 changes to the
SIGNALLING PP-TEST menu,
where it generaies & dummy
bearer signat ©.

Press the PARK softkey and
enter the PARK number of the
portabie part @. Confirm the
entry with the ENTER key. Enier
also the IPUI @ of the portable
part.

Press the RF LEVEL softkey,
enter -40 and confirm with
ENTER or turn the spinwhesl
untii -40 dBm is displayed.

Swiich the PP on without setiing
it to the DECT test mode @,

Wait until the PP indicates that it
has synchronized to the FP ©.

After synchronization, a call can
be set up ® from the portable
part by picking up the handset
or by pressing the SETUP
CONNECT softkey.

After & successful call sefup,
CMDS80 is in the CONNECTION
ESTABLISHED status (see
section 2.1.4),
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Additional infermation

Dummy bearer
The dummy bearer in the GAP mode does not differ significantly from that in the test mode (see
section 2.1.3).

PARK

The "portable access rights key" is a code permitting the portable part to establish a connection only
to specific fixed parts. The FP (here CMDG60} identifies itself by the ARI (access rights identity)
contained in the PARK., CMD60 only uses PARKSs of the class which are identical with the RFPI (see
section 2.1.3}.

iPUI

The IPUI {international portable user identity) is a code which unambiguously identifies the portable
part. A fixed part can establish a connection to a portable part only if it knows the PP’s IPUL For a
successfui call setup the IPUI of the portable part must be known.

GAP mode

After power-up, a DECT GAP unit is automatically in the GAP mode unless the DECT test mode
has been activated. In the GAP mode the unit uses the normal signailing procedure of the GAP
standard and ignores all test messages defined for the DECT test mode.

Synchronization

Synchronization means that the PP has received the dummy bearer (see @) of the FP correctly, that
one of its PARKSs (see @) contains the received ARI and that it has taken over the timing information
from the FP. Indication of the sync status varies from PP to PP. In mos{ cases synchronization is
indicated by a symbo! on the PP display. Only then is it possible to set up a call, Since the DECT
signalling does not provide for any further sync status information, it is basically not possible for a
tester to recognize if a PP is synchronized or not.

Call setup

In the GAP mode the call is always set up from the portable part. A conneciion is established when
the PP is picked up. An incoming call can however be simulated by pressing the SETUP CONNECT
softkey. In this case the PP rings. The channel/slot combination for this call is determined by the PP
and cannot be defined by CMDG0.
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21.4

DECT Transmitter Measurements on Portable Parts and Fixed Parts
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The most important fransmiiter
parameiers are measured ak
ready in the menu CONNEC-
TION ESTABLISHED: power
(NTP) @, freguency offset @
and maximum modulation de-
viation @. i a tolerance is ex-
ceeded, the associated meas-
ured value is dispiayed in in-
verse video. In the PP t{est, the
PMID @ of the PP is indicated.
Note that the softkey for the
BER measurement (see 2.1.5)
is not available in the GAP

mode.

On pressing softkey POWER

RAMP, the power versus time
can be measured. Parts of the
power ramp can be magnified
with softkeys RISING EDGE,
USEFUL PART and FALLING
EDGE. When softkey MARKER
is pressed, a marker can be
moved along the test trace by
turning the spinwheel, the posi-
fion being indicaled in bits and
the relative power referred to the
measured NTP being indicated
in dB ®. Tolerances and test
parameters can be set for each
measurement. For this, press
hardkey CONFIG on the right of
the front panel. CMDBO then
goes to an intermediate menu
from where the configuration
menu can be called with softkey
POWER. Press softkey DY-
NAMIC to activate HIGH. Start a
new measurement with MENU
UP: a test trace with a wider
dynamic range will be displayed
®. With AVERAGE {BURSTS),
the number of bursts is dis-
played over which the power
(NTP) is averaged @. With
STOP CONDITION, the condi-
fion for the end of the meas-
urement is defined ®.
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Additional Information

NTP
The NTP (normal fransmit power) is the power in dBm averaged over the DECT burst.

Frequency offset
The frequency offset is obtained as the average value of the demoduiated signal over the B field
(see step 3) for a selectable number of received bursts.

Modulation deviation
The modulation deviation is the positive and negaiive maximum deviation from the average value of
the demodulated signal over the B field for a selectable number of received bursts.

PMID
The "Partable Part MAC |dentity" is an identification number for the portable part.

Bit PO
The first bit of the burst is derived from the demodutated signal by detecting the sync word (sync
field, see step 3). Bit PO determines the timing of the power ramp within the tolerance iimits.

HIGH DYNAMIC

If HIGH is selected, two bursts of different input sensitivity are measured and displayed simultane-
ously. With this function it can be checked if the level outside the burst meets the relevant require-
ments.

AVERAGE BURSTS
The setting made here is also valid for the measurements made in menu CONNECTION ESTAB-
LISHED and for modulation measurements.

STOP CONDITION

You can select if a measurement is to be performed continuously (NONE), if only one measurement
is to be performed (SINGLE SHOT) or if the measurement is to be stepped on exceeding a toler-
ance limit {OUT GF TOL).

When a measurement has been stopped, it can be restarted by pressing the associated softkey
(POWER RAMP in this case).
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The moduiation measurement
menu can be called from one of
menus CONNECTION ESTAB-
LISHED or POWER RAMP by
pressing MODULATION.

Same as in CONNECTION
ESTABLISHED, the measured
frequency offset and modulation
deviation ("Max. . £B-Field™) are
displayed. Moreover, the
modulation deviation over the
preamble © and the frequency
drifi @ are measured.

Upon pressing softkey DATA
TYPE, the data pattern can be
changed by means of the spin-
wheel ®,

Various DECT packet types &
can be set with the aid of the
PACKET TYPE softkey.

Paris of the test {frace can be
magnified with softkeys PRE-
AMBLE/SYNC., A-FIELD and B-
FIELD ®,

In the GAP mode the DATA
TYPE softkey is disabled and
the tested instrument sends a
random data pattern. This can
be seen from the graphics
display. Because of the random
pattern the frequency drift

cannot be evaiuaied and is not
displayed.

The timing measurement menu
can be called by pressing TIM-
NG. In this menu, the timing
accuracy @, jitter @ and, in the
PP test, the packst delay ® can
be measured.

After completion of the meas-
urement, press MENU UP o
return to the menu CONNEC-
TION ESTABLISHED.
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Additional Information

®

Preamble
The preamble consists of the first 16 bits of a burst with the modulation 010101...

Freguency drift

The frequency drift is understood to be the frequency variation within a burst, The average modula-
tion deviation is formed from the middle 14 bits of the 16 bits of the preamble and aiso from the first
14 bits of the last 16 bils of the B field. The difference between the two average values is weighted
with a constant, yielding the frequency drift in kHz/ms. Frequency drift measurements are possible
only for data patterns ending with the sequence "zero-one”. This applies to "FIG31" and "31010101".

Data pattern (data type}
After call setup, the CMDG0 sets the DUT to the loopback mode. [n this mode, the DUT returns the
received data to the CMD&O.

The following patterns can be selected: "FIG31", "(G1010101", "00110011...", "006001111..",
"PSRBS" and "SPRBS". "FIG31" is a sequence of 128 alternating bits (0101..), 64 ones, 64 zeroes
and 64 alternating bits. "PSRBS" is a sequence of pseudo random numbers with a repetition period
of 2"'-1 bits. "SPRBS" is a sequence of pseudo random numbers repeated in every burst. Meas-
urement of the freguency drift is possible only with the two first-named patterns.

Packet type

The DECT standard defines various packet types. They differ by the information data rate as well as
by extensions at the beginning (prolonged preamble) and end (Z field) of the normal packet. CMDB0
is abie to handle the standard type P32 with prolonged preamble (PP32), Z field (P32Z) or both
(PP322Z). With prolonged preamble selected, the first 16 bits (preamble) of the packet are doubled.
The Z field is a repetition of the fast four bits (X field) at the packet end.

Display ranges

The selection of a specific display range has no effect on the measurement.

Timing accuracy

This is understood to be the accuracy of the time interval between two successive bursts relative to
the nominal value of 10 ms (see example below)}. This parameter is measured and averaged over a
selectable number of bursts.

Jitter
Maximum and minimum interval between two successive bursts minus the average interval (see
example below).

Packet delay (PP test only)
Maximum and minimum interval between bursts of CMDSG0 as FP and bursts of PP under test minus
5ms.

Exampie:

a . a: maximum inferval between two bursts
by average interval between two bursts
¢ minimum interval between two bursts

H ; d: maximum inferval between FP and PP

FP —*] | m & minimum interval between FP and PP

i

d ; Timing accuracy. (
< pi | Max. pos. jitter: a
: Max. neg. jitter: c

d

&

PP "[ m Max. packet delay:
Min. packet delay:

10 ms) /10 ms* 1000 00G ippm]

b

oo !

5
ms
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The BER measurement menu
can be called from menu CON-
NECTION ESTABLISHED by
pressing softkey BER,

NOTE: A BER measurement
cannot be performed in the

21.5 DECT Receiver Measurements on Portable Parts and Fixed Parts
} BIT ERROR RATE Ea

Current BER: ~73.0 dBm | RF LEVEL

Luprent FER: BEEM | gt s BEARER €Slots);

Longterm BER: 1 o | [ o 1M 2 a4 &

[ 7 2 9 10 11
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i TEST SETHE:
dieaton W

o T

TEST ES RUNHIIS

EUAL. WANDOYE: G0 = 320 Bit]
(10053

STOP CONDITION:
HORE
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GAP mode.

In this measurement, the bits
received are compared with the
bits transmitted. The ratic of the
number of erroneous bits and
the total number of bits received
yields the bit error rate BER @©.
The frame erasure rate FER is
the ratio of erroneous frames to
{otal frames @.

"Current BER/FER" indicates
the current values @, "Longterm
BER/FER" the values averaged
over a time window ("Evaluation
Window") seiectable in the con-
figuration menu.

Upon pressing RF LEVEL, the
transmit power of CMDE0 can
be varied with the spinwheel to
examine the effect of the power
level received by the DUT on the
bit error rate and the frame era-
sure rate.
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Additional Information

@ BER (bit error rate)
The bits of invalid frames are not taken into account in the BER measurement (see @).

@ FER {frame erasure rate)
If 25% or more of all bits of a frame is erroneous, the frame is declared invalid and taken into ac-
count in the FER and not in the BER.

@ Current BER/FER
Average value formed over the last approximately 33 bursts.
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2.2

Menu Structure

The following diagrams show the structures of the operating, configuration and autotest menus of the
CMD80. The connections between operating and configuration menus are not presenied here for

reasons of clarity.

CONFIGURATION CMD
MAIN MENU MAIN MENU AUTOC TEST
T
MANUAL TEST : MANUAL TEST ‘i“ ' ADDIT. MEAS. ' MODULE TEST
SIGNALLING SIGNALLING ADDITIONAL
PP TEST £p TEST MEASUREMENTS [* __ BURST ANALYSIS
| * i
, ' 3
| CONNECTION MULTITONE | | RFSIGNAL
ESTABLISHED AUDIO ANALYSIS GENERATOR
POWER RAMP MODULATION L+ MODULATION
BIT ERROR POWER
TIMING RATE e VS, TIME
Fig. 2.2-1  Structure of operating menus of CMD&0
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CMDe&0 Menu Structure
CONFIGURATION | ADDITIONAL AF METER
MAIN MENU MEASURENENTS C. CONFIGURATION
BIT ERROR RATE DISTORTION
CONFIGURATICN METER CONE.
.| SIGNALLING AF GENERATOR
FRIPP-TEST CONF. CONFIGURATION
EXTERNAL MULTITONE AUDIC
ATTENUATION ANALYSIS CONF.
| TxTEST POWER RAMP
> CONFIGURATION CONFIGURATION
RE MODULATION
SYNCHRONIZATION CONFIGURATON
TIMING
PRINTER CONFIGURATION
SOFTWARE
OPTIONS | - REPORY
i HARDWARE
. OTHER OPTIONS
Fig. 2.2-2  Structure of configuration menus of CMDE0
- AUTO TEST
COPY CONFIG | START
AUTO TEST COPY | —= AUTO TEST EDIT AUTO TEST AKTIV
|
Y
SIGN. PP-TEST SIGN. FR-TEST | | )
CONFIGURATION CONFIGURATION AUTO TEST ENDE

L
L |

POWER RAMP
CONFIGURATION

RF MODULATION
CONFIGURATION

DISPLAY RESULTS

TIMING
CONFIGURATION

BIT ERROR RATE
CONFIGURATION

Fig. 2.2-3
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Structure of auiotest menus of CMD&0
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2.3 Basic Operating Instructions and Storage of Parameters
The conirols used for data entry inte the CMDB0 are explained below:

Numerical input

Data entry is only possible if the respective softkey is shown in inverse video (white text on black
background). The softkey appears in inverse video when it is activated. If a VAR symbol appears on the
softkey, data can be entered alternatively using the spinwhee! VAR,

+ Tuming the spinwheel VAR directly increases or reduces the setting value.

s  On actuation of a number key, an input window is opened up, allowing the entry of further digits (or
the hexadecimal letters A to F). The hardkey BACKSPACE deleies the last digit, CLEAR deletes the
entire entry, STOP BREAK closes the input window without having transferred the value. ENTER is
used to terminate the entry and transfer the value.

+ In some cases, the entry can also be terminated by means of the unit keys, the entered value being
transferred together with the desired unit, eg

1 dBm = 15 dBm
When using the ENTER key, the currently set unit is used.
11 [8] [ENTER = 18dBm

The conversion of units is possibie by pressing the respective unit key.
Channel ¢ = [MHz] = 1897.344 MHz

1 out of n selection with softkeys

On actuation of a softkey, it appears in inverse video and the corresponding selection is made.

Loop toggle

Two or more operating states are displayed next to a softkey. The active status is shown inversely. The
operating status can be changed by pressing the associated softkey (repeatedly if necessary).

Selection with confirmation

After activation of a softkey, any possibie setting can be made with the spinwheel. The setting becomes
effective by pressing the ENTER key.

Text input

Aiphanumeric text entries {eg USER CONFIG) are made via a PC-AT keyboard connected io the rear of
the instrument. Alternatively, characters can also be entered directly. The selection of characters is
made using the spinwheel, the cursor position is changed using START {to the left} and LOCAL {to the
right). The character left to the cursor is deleted using BACKSPACE.
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Hardkeys

CONFIG

In addition to the measurement menus, there are many configuration menus, which permit the definition
and variation of parameters for measurements and default settings. These configuration menus are
selected either directly via the configuration tree or in the respective context by pressing the CONFIG
hardkey.

MENLU
up

This key permits changing to the next higher menu. For example, it can be used to leave configuration
menus, measurement menus or help menus.

MENU]
HEME ]

This key permits direct return to the main menu.

HARD.
COPY

After actuation of this key, the current screen contents is ouiput to a connected printer. The appropriate
printer driver is to be selected before in the printer configuration menu ("PRINTER"),

RESET)

On actuation of the RESET key, the following picture appears:
RESET DRTA

T

*All DATAY resets all parameters.

SRITTHOUT REMOTEY presets a1l parameters

without the IEEL ADDRESS and the REZIZ configuration.
"MERIE UP* will leave the menu without changing any data.

AEL WITHIT
DATA REMBTE

Fig. 2.3-1  RESET DATA menu

With the functions offered in this menu, the user can set the CMDG0 to a defined initial status.

AlLL All internal parameters including the remote registers are reset.

DATA

WITHOUT All internal parameters except the remote registers are reset. This function is
REMOTE useful in the remote-control mode, for example, to prevent an interruption of the

remote-conirol connection.

If no reset is to be performed, the menu can be left using the keys MENU HOME or MENU UP. After
triggering the two reset functions, a change is made to the main menu,
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USER

By actuating the USER key, the user list is called up:

USER

HUSTERMANM MUSTERFRAY | USERS
USER 2 MUELLER nypata | USER S
USER 3 MAYER USER 10
USER 4 SCHMIDE USER 1t
USER & UHKHOWN USER 12
USER B NOT ENDWN {ISER 13
USER ? HOBODY IISER 14

Fig. 2.3-2  USER menu

The SAVE/RECALL functions in the CMD60 can be used by different users {max. 14) independently of
each other. Thus, every user can store his own settings under names selected by himself. The menu
can be left using the keys MENU HOME or MENU UP.

The user names are entered in an extra configuration menu. This menu can be seiected from the USER
menu (Fig. 2.3-2) by pressing the CONFIG key:

CONFIGURRTION

HSER MUSTERMANK MWUSTERFRAU | USER 8
USER 2 MUELLER MY BATA | USERS
USER 3 HAYER USER 1D

. SCHMIGT DR.HOE USER 11
USER S UHENOWN UBER 12
ISER & NOT BNOWN {SER 13
USER 7 NOBOGY {JSER 14
Fig. 2.3-3 CONFIGURATION (USER) menu

After activating the associated softkey, the user name can be entered numerically via the keypad and
confirmed using the ENTER key. If an external AT keyboard is connected (rear of instrument), the endry
can aiso be made alphanumerically, Alternatively, the selection of characters can be made using the
spinwheel (see text input}. For returning fo the USER menu (Fig. 2.3-2), the MENU UP key is used.
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SAVE/RECALL functions

Instrument settings, eg RF signai generator setlings or folerance values can be stored using this
function. These settings can be recalled at a later date.

SAVE
By pressing the SAVE key, the following menu is called up:
SAVE USER1  MUSTERMANN

1 FILE.RY? FREE 8
2 SETTING 1 FREE 9
3 FREE 10
4 FREE FREE | 11
5 FREE FREE | 12
6 SETTING S SPECIAL | 13
7 FREE MEMCRRD MEMORY

Fig. 2.3-4  SAVE menu

1 By pressing one of these softkeys, the current instrument setling is stored under
the name indicated next to the softkey. The name can be entered in the
configuration menu in Fig. 2.3-5.

0
13

MEMORY If INTERN is active, the seiting is stored on the harddisk of CMDGO.
The name for the setting can be entered in the configuration menu in Fig. 2.3-5.

If MEMCARD is active, the instrument setting is stored on a memory card {only
with Options CMD-B6 and CMD-B82). Storage is performed in this way
irrespective of the selected user (USER).

The menu can be left with key MENU HOME or MENU UP.

After pressing the CONFIG key in the SAVE menu (Fig. 2.3-4), the configuration menu for entering the
memory name is called up:

'CONFIGURATION -

1 FILE_¥YZ FREE g

2 RETTING 1 FREE 9
FREE Test 4.7.950 H

4 FREE FREE "

5 FREE FREE 12

3 SETTING 5 SPECHE, 13

7 FREE

Fig. 2.3-5 CONFIGURATION (SAVE) menu
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The name under which a seiting is ¢ be slored can be entered numerically via the keypad after
activation of the associated softkey and is confirmed with the ENTER key. If an external AT keyboard is
connected (rear of insfrument), an alphanumerical entry is also possible. Alternatively, characters can
be entered using the spinwheel {see text input).

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

To return io the SAVE menu (Fig. 2.3-4), press the MENU UP key.

RECALL
By actuating the RECALL key, the following menu is called up:
WEEMLY T RECALL USER1  MUSTERMANN
1 FILE.XYZ FREE 8
# SETTNG 1 FREE ;]
3 FREE 10
4 FREE FREE | 11
5 FREE FREE | 12
& SETTINGS SPECIAL | 13
7 FREE MEMCARD MEMORY
Fig. 2.3-6 RECALL menu
DEFAULT Al settings are reset to the default vaiues.
VALUES
1 By actuating one of these softkeys, the instrument setting with the name next 1o
the softkey is lnaded, The instrument then continues operation with the activated
o setling and folerance values.
13
MEMORY if INTERN is active, the setting is ioaded from the harddisk of the CMDG0. This is
done separately for each user. The currently selected user {USER) is indicated in

1050.9008.60

the upper status iine. User names can be entered in the configuration menu in
Fig. 2.3-5.

If MEMCARD is active, the instrument setting is read from a memory card (only
with Options CMD-B6 and CMD-B62). Settings are loaded in this way irrespective
of the selected user (USER).

NOTE:

Reading of the memory card contents is started when the menu is entered.
When changing the card, the menu is to be left temporarily for reasons of
consistency.
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ILLUM

The brightness of the display can be varied in three steps.

BACK |
SPACE

The character last entered in a text window is deleled,

KEY
HELP

Display of brief description of hardkeys.
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2.4 Description of Operating Menus

After switch-on and inilialization of the instrument, the main menu appears. Measurement functions can
be selected by pressing the associated softkeys.

2.4.1 Main Menu

NERS.
Ter Digital HENG
T Radiocommunication
AlTg Tester
CMD
°p LIRS

Fig. 2.4-1  Main menu

Return to the main menu can be made from any other menu by préssing the hardkey MENU HOME.

ADDIT. The menu ADDITIONAL MEASUREMENTS is called up (only with Option CMD-

MEAS. B41). This menu permits AF measurements to be performed (see sections 2.4.5
and 2.5.5).

MANUAL Depending on the selected DUT {PP-TEST or FP-TEST), you can go to the DECT

TEST signalting menus {manual operation). Depending on the mode selected, the

CMD6E0 simulates a fixed part (in the PP-TEST) or a portable part {(in the FP-
TEST) (see sections 2.4.2 and 2.4.3).

MODULE This mode permits measuremenis on modules or DECT systems without
TEST requiring a cali setup (see Section 2.4.4).
AUTO The autotest enables automatic sequences of measurement steps without any
TEST remote control function {see section 2.6).
CONFIG The configuration main menu is called up {see section 2.5.1). Apart from this
MENU softkey, the hardkey CONFIG also permits sntering context-sensitive

configuration menus.
GAP Selects the signalling mode for testing the DUT, With ON selected, normal
MODE signalling is used, with OFF selected, a test mode signalling is used which can

handle only a limited set of test messages. With OFF selected, the DUT has to be
set to the DECT test mode. This is a device-specific procedure and should be
enquired from the manufacturer,

TEST Selection of a portable part {PP} or a fixed part (FP) as DUT. By subsequent
MODE actuation of the sofikeys MANUAL TEST, the menu SIGNALLING PP-TEST or

SIGNALLING FP-TEST is called up.
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2.4.2 Manua! Test

in this test mode, PPs {portable parts} and FPs {fixed parts) are tested manually with call setup.
Depending on the selected mode (PP-TEST or FP-TEST), a change is made from the main menu to
one of the menus SIGNALLING PP-TEST or SIGNALLING FP-TEST by actuating the softkey MANUAL
TEST.

2421 Menu SIGNALLING PP-TEST

in this menu, the CMD60 sends a dummy bearer signat for synchronization of the PP (portable part) as
DUT. As a prerequisite for successful synchronization, the RFP! {Radio Fixed Part Identity) for the FP
(fixed part) simulated by the CMD60 must be entered correctly. If this identification number is not known,
it can be derived from the corresponding FP in the menu SIGNALLING FP-TEST (section 2.4.2.2).

Prior to the call setup, the PP under test is set to the test mode so that it can respond to test messages.
This is done in different ways depending on the instrument {information to be obtained from the
manufaciurer). The display indicating whether the PP has synchronized is also instrument-specific.

When the PP has synchronized to the CMD80, a call setup can be made by actuating the softkey
SETUP CONNECT.

If an exiernal reference frequency and/or the SLAVE mode has been set in the menu
SYNCHRONIZATION, a warning s output in the top right corner of this menu.

GOIT.
ST | SIGNALLING PP~TEST
EONMECT/ | 7 USED RF CONHECTOR:  RF EH/70UT
EXT.ATT. Ext. Rttenvation: 0.0 dB 0082501397 | RFPI
g | DUy
5L07
o | DMy
CARRIER
Walt for mobile 2 | IRAEFIC
synehronization before
setup the connection .. g | TRAFFIC
CARRIER
|y
-50.0 dBm 1 BE LEYEL
HODE TSI HORMRE ECHE (Pness key to setup connection j g%ﬁ%{:r,

Fig. 2.4-2  Menu SIGNALLING PP-TEST

ADDIT. The menu ADDITIONAL MEASUREMENTS is called (only with Option CMD-

MEAS. B41). This menu permits AF measurements to be performed (see sections 2.4.5
and 2.5.5).

CONNECT/ This softkey is used to go to a configuration menu, in which the RF connectors

EXT. ATT. and correction values for atienuation on external paths can be entered (see
section 2.5.4.1). The values set are indicaied in the SIGNALLING PP-TEST
menu.
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MODE Various modes of connection can be selected:

+ LOOPBACK: the DUT (device under test) is set to the loopback mode in order
to retumn the transmitted data without modification. This is the prerequisite for
moduiation and bit error rate measurements.

s NORMAL: the DUT converts the received data in the CODEC and passes
them on to the loudspeaker. Signals recorded via the microphone are also
converted and sent to the CMD8G6. The associated audio signais are available
at the 50-contact socket of the CMD80. This mode permits audio
measurements to be performed (microphone, loudspeaker, converter).

NOTE:

Not all poriable paris permif audio connections in fthe test mode.
Therefore, it may happen that the NORMAL and ECHO mode do not
have the desired result.

o ECHO: the signals applied o the microphone are sent to the CMD60, delayed
by one second, returned to the DUT and outpuf at its loudspeaker. This maode
permits fast qualitative testing of the DUT.

NOTE:

Not all portable parts permit audio connections in the test mode.
Therefore, it may happen that NORMAL and ECHO mode do not have
the desired result.

RFPI Input of the Radio Fixed Part Identity. This is the identification number of the fixed
part to be simulated. i the number is not known, it can be derived from the

corresponding FP in the menu SIGNALLING FP-TEST (section 2.4.2.2).

As a prereguisite for a successful synchronization of the PP, the RFPI must be
entered correctly.

DUMMY Input of the slot number of the dummy bearer to be transmitted. Permissibie
SLOT vaiues are 0 to 11. it should however be noted that the slot values of dummy

bearer and traffic bearer are not identical. Besides, adjacent slot values (eg 5 and
6; even 11 and 0 are adiacent) are permissible only if the channel numbers of
dummy bearer and traffic bearer are identical.

DUMMY Input of the channel number of the dummy bearer to be transmitted. Channel
CARRIER numbers from 0 to 9 are permissible. If the slot values of dummy bearer and

traffic bearer are adjacent, the channel numbers of dummy bearer and traffic
bearer must coincide. The assignment of channel numbers to the frequencies
used is shown in the table below,

TRAFFIC Input of the slot number of the traffic bearer with call setup. Permissible values
5L0T are 0 to 11.  should howsver be noted that the siot values of dummy bearer and

traffic bearer are not identical. Besides, adjacent slot vaiues ( eg 5 and 6, even 11
and 0 are adjacent) are permissible only if the channel numbers of dummy bearer
and fraffic bearer are identical.
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TRAFEIC Input of the channe! number of the traffic Carrier with call setup. Channel
CARRIER numbers from 0 to § are possibie. If the slot values of dummy bearer and traffic
bearer are adjacent, the channel numbers of dummy bearer and traffic bearer
must coincide. The assignment of channel numbers to the frequencies used is
shown in the table below.
RF LEVEL Setting of the transmit power from -40 dBm to 100 dBm {referred to RF IN/OUT)
in steps of 0.1 dB.
SETUP Call setup and change 1o the menu CONNECTION ESTABLISHED. Please note
CONNECT. that the call setup is successful only if the PP under test has been set to the

device-specific test mede and has synchronized to the CMDB0. This is indicated
on the PP.

Assignment of DECT channel numbers to frequencies

The foliowing table shows the frequencies used in DECT in MHz. To enable simuitaneous operation of a
larger number of test stations and/or keeping up the telephone operation with DECT systems, the
CMDS0 permits to make use of extended channels. By varying the value CARRIER # OFFSET in the
menu SIGNALLING PP/FP-TEST CONFIGURATION (see sections 2.5.2.1 and 2.5.2.2}, it i5 possible to
vary the assignment of the channel numbers to the frequencies by half the DECT channei spacing. This

is an extensi

on to DECT. Values for CARRIER # OFFSET unequal to zerc are indicated in the menus

SIGNALLING PP-TEST and SIGNALLING FP-TEST.

NOTE:

To make ase of the feature of extended channels of the CMD6E0, the devices under test must be
able to perform the same frequency assignment (exceeding DECT).

Channel

0 1 2 3 4 5 8 7 8 9

Offset -3

1902528 1900.800| 1899.072; 1897.344| 1895.616| 1883.888] 1892.160] 1890.432| 1888.704| 1886.976

-2.5

1901.664| 1898.936| 1898.208: 1896.480| 1894.752| 1893.024| 1891.298| 1889.568| 1887.840] 1886.112

2

1900.800| 1899.072| 1897.3441 1895.616] 1893.888] 1892.160] 1890.432| 1888.704| 1686.976] 1885.248

~1.5

1899,936| 1898.208| 1896.480] 1894.752| 1893.0241 1861.295| 1889.568| 1887.840] 1886.112] 1884.384]

-1

1899.072| 1897.344| 1895.616, 1893.888| 1892.160] 1880.432] 1888.704] 1886.976| 1885.248| 1883.520

0.5

1898.208] 1896.480| 1894.752! 1893.024| 1891.206 1889,568| 1887.840| 1866.112] 1884.384| 1882658

¢

1897.344; 1895,616| 1893.888| 1892.160/ 1890.432 1888.704| 1886.976| 1885,248| 1883.520| 1881.782

6.5

1896.480! 1894.752| 1893.024| 1891.266| 1889.568] 1857.840| 1886.112| 1884.384| 1882.656! 1880.928

1

1895,616] 1893.888| 1892.160| 1880.432| 1888.704] 1886.976| 1885.248| 1883.520| 1881.792| 1880.064

1.9

1894.752 1893.0241 1891.296| 1882,.568] 1887.840] 1886.112| 1884.384] 1882.656| 1880.928( 1879.200

2

1893.888] 1892.160] 1890.432) 1888.704] 1886.976] 1885.248| 1883,520] 1881.792| 1880.064| 1878.336

2.5

1883.024| 1891.206] 1889,568| 1887.840; 1886.112) 1884.384| 1882.656] 1880.028! 1878.200| 1877472

3

1892.160| 1890.4321 1888.704| 1886.976; 1885,2481 1883.5201 1881.792 1880.084 1878.335| 1876.608

Table 2.4-1:

Channelffrequency assignment on CMD60
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24.2.2 Menu SIGNALLING PP TEST in the GAP mode

In this menu, CMDS0 sends the dummy bearer signal required for synchronizing the PP (portable part)
as a DUT. However, a prerequisite for a successful synchronization is the correct entry of the PARK
(portable access righis key) of the PP to be tested, which enables the CMD60 fo send a suitable AR}
{access rights identity) which is included in the PARK (Note: CMD6G0 only uses class A PARKs and
ARIs). The IPUI (international portable user identity) of the PP must also be entered. If the PARK is not
known, it can be oblained in the SIGNALLING FP-TEST menu, also in the GAP mode, from the
corresponding FP.

A call can be set up as soon as the PP has synchronized to the CMDG0. The indication whether the PP
has synchronized or not is device-specific. Press the SETUP CONNECT sofikey to simulate an
incoming call and to cause the PP to ring. Press the key with. the handset icon (pick up) on the PP to
establish a conneciion. The call can aiso be set up directly from the PP without previously pressing the
SETUP CONNECT key. This has no effect on the subsequent measurements.

oot | SIGNALLING PP-TEST 000295309 | U1
EONNECT/ |/ USED RF CONNECTOR:  RF IN/OUT
EXT.ATT, |} “ext. Rttenuation: 0.0 4B 00DADACFGS | PARK
o | Dury
sLaT
g | DuMHY
CARRIER
liait for mobile K
synchronization before
setup the connestion ..

~50.0 dim

SETUR

HORE TN ECHO (Fpess ey to setup connection CONNECT.

M fpmmr

Fig. 2.4-3  Menu SIGNALLING PP-TEST GAP-MODE

Most of the softkey functions of this menu are identical with those described in section 2.4.2.1. The
differences entcountered in the GAP mode are described below. Note that in the GAP mode the PP
decides about channel and slot used for a call setup. For this reason the TRAFFIC SLOT and TRAFFIC
CARRIER softkeys are not longer available.
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MODE Different connect modes are available:
+  NORMAL

The DUT converts the received data in its CODEC and forwards them to the
loudspeaker. Signals picked up by the microphone are aiso converted and
sent to the CMDB0. The corresponding audio signals are available at the 50-
contact female connector of CMD6E0. In this mode, audio measurements
{microphone, loudspeaker, converter) can be performed.

o ECHO

The signals picked up by the microphone are sent to the CMDE0 where they
are delayed by one second, returned to the BUT and oulput at the DUT
joudspeaker. In this mode a fast quality test of the DUT can be performed,

» The LOOPBACK setting of the normal SIGNALLING PP-TEST menu uses a
message of the DECT iest mode. This setfing is therefore not available in the
GAP mode and BER measurements cannot be performed:

1PUl Entry of "international portable user identity”. This is a number permitting an
unambiguous identification of the PP,

A correctly entered IPUI is a precondition for a successful call setup.

PARK Entry of "portabie access rights key”. It includes information on the access rights
of the FP to be simulated. IF the PARK is not known, it can be obiained from the

corresponding FP in the SIGNALLING FP-TEST menu (see section 2.4.2.4}.

A correctly entered PARK is a precondition for the successful synchronization of

the PP.
DUMMY Entry of slot number of dummy bearer io be sent. Permissible values are 0 to 11.
SLOT
DUMMY Entry of channel number of dummy bearer to be sent. Channel numbers from 0 to
CARRIER 9 can be entered. The assignment of the channel numbers to the frequencies to
be used can be looked up in Tabie 2.4-1.
SETUP Simulation of an incoming calt which causes -the PP to ring. The connection is
CONNECT. established when the PP is picked up even without prior pressing of SETUP

CONNECT.
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2.4.2.3 Menu SIGNALLING FP-TEST

in this menu, the CMDB0 atiempts to synchronize to the dummy bearer signal of the fixed part under
fest. The signalling status indicates LOCKED if the synchronization is successful, otherwise
UNLOCKED. If the synchronization is successful, the slot, channel and RFPI of the FP to which the
CMD60 has synchronized remain indicated,

if a value unequal to zero has been selected for CARRIER # OFFSET, this is indicated in the menu.
A successful call setup is possible only if the following conditions are met:

e The FP under test is set to the test mode and can thus respond to test messages. The way how o
do this varies from instrument to instrument {information to be obtained from manufacturer).

s Signalling status: LOCKED
* The set RFP! (Radio Fixed Part Identity) and the detected RFPI correspond to each other,

e APMID {Portable Part MAC Identity) accepted by the FP has been entered. Most FPs accept any
PMID in the test mode. If necessary, the PMID of a PP corresponding to the FP can be derived from
the menu CONNECTION ESTABLISHED in the PP-TEST.

e The value set for TRAFFIC SLOT is unegual o the value for DUMMY SLOT. if the slois are
adjacent {eg 5 and 6, even 11 and { are adjacent), the values for TRAFFIC CARRIER and DUMMY
CARRIER must be identical.

NOTE:
The values of the dummy bearer may change.

¢ The FP under test must be able {o set up a traffic bearer with the selected siot/carrier pair. Many
FPs accept even slot values only.

= The transmit power set is sufficiently high for the call setup.

if an external reference frequency has been set in the menu SYNCHRONIZATION, a warning is cutput
in the top right corner of this menu.

A call setup can be started by means of softkeys SETUP CONNECT ..

NOTE:

Synchronization is performed continuously even after activating the softkey SETUP CONNECT.
It is thus ensured that only one connection to the FP with the sef RFPI is made if signals from
several FPs are received.

ADDH.
veas. | SIGNALLING FP-TEST
COMMECT/{(" USED RF COHMECTOR:  RF IH/OUT
EXT. ATT. Ex%, fittenuation: 0.8 dB 0002501957 | RFPI
D1AZC | PMID
Signalling Status: LOCKER
0 : IRAFFC
ummy Slot 3 g | IeH
SCCEPT | Dummy Ganrier: o | TRAFFLC
RFPI CARRIER
Detected RFPI: 5162636465 i
SETRFM .
FOR PP ~50.0 dBm LSRN
HODE [TGEETE #ORMAL ECHO (Press key to setup ponnection } 3

Fig. 2.4-4  Menu SIGNALLING FP-TEST
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ADDIT. The menu ADDITIONAL MEASUREMENTS is called (only with Option CMD-

MEAS. B41). This menu permits AF measurements 1o be performed (see sections 2.4.5
and 2.5.5).

CONNECT/ This softkey is used to go to a configuration menu in which the RF cennectors and

EXT. ATT. correction values for atienuation on external paths can be entered (see section

2.5.4.1). The selected values are indicated in the menu SIGNALLING FP-TEST.

ACCEPT The currently displayed value for "Detected RFPI" is accepted as RFPI setling.
RFPI

SET RFPI The currently displayed value for "Detected RFP!" is accepted as RFPI setting in
EOR PP the menu SIGNALLING PP-TEST (see section 2.4.2.1).

MODE Various modes of connection can be selected:

+ LOOPBACK: the DUT is set fo the ioopback mode in order to return the
fransmitted data without modification. This is a prerequisite for moduiation
and bit error rate measurements.

»  NORMAL: the DUT converts the received data in its ADPCM. Recorded data
are also converted and seni to the CMDG0. The associated audio signals are
availabie at the 50-coniact socket of the CMDB0. In this mode, audio
measurements (converter) can be performed {see note for ECHO}.

NOTE:

Not all fixed parts permit audio connections in the test mode. Therefore,
it may happen that the NORMAL and ECHO modes do not have the
desired result. The NORMAL and ECHO modes are more useful for
portable parts than for fixed parts.

s ECHO: the signals applied to the FP are sent to the CMD&0, delayed by one
sacond and returned to the DUT. This mode permits fast gqualitative testing of
the DUT.

NOTE:

Not all fixed parts permit audio connections in the test mode. Therefore,
it may happen that the NORMAL and ECHO modes do not have the
desired result. The NORMAL and ECHO modes are more useful for
poriable parts than for fixed parts.

REP] Input of the "Radic Fixed Part |dentity”. This is an identification number of the
fixed part under test. A successful call setup is possible only if the values of the
selected and the received RFPI are identical.

PMID Input of the "Portable Part MAC Identity”. This is the identification number of the
portable part to be simulated. Most FPs accept any PMID in the test mode. I
necessary, the PMID of a poriable part corresponding to the FP can be read from
the menu CONNECTION ESTABLISHED in the PP-TEST.
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TRAEEIC Input of the slot number of the traffic bearer on call setup. Permissible values are
SLOT 0 to 11. It should be noted however that the siot values of dummy bearer and

traffic bearer are not identical. Besides, adjacent slot values (eg 5 and 6, even 11
and 0 are adjacent) are permissibie only if the channel numbers of dummy bearer
and traffic bearer are identical.

The FP under test must be able to set up a traffic bearer for the indicated siot
vatue. Many FPs accept even slot values only.

NOTE:

The values of the DUMMY SLOT may change.
TRAFFIC Input of the channel number of the traffic bearer on call setup. Channel numbers
CARRIER from 0 to 9 are possible. If the slot vaiues of dummy bearer and traffic bearer are

adjacent, the channel numbers of dummy bearer and traffic bearer must
correspond to each other. The assignment of channel numbers to the frequencies
used is indicated in section 2.4.2.1.

RF LEVEL Setting of the transmit power from -40 dBm to -100 dBm (referred o RF IN/OUT)
insteps of 0.1 dB.

SETUP Call setup and change to the menu CONNECTION ESTABLISHED. Please note
CONNECT. that a successful call setup is possible only if the above-mentioned conditions are
met.
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2.4.24 Menu SIGNALLING FP TEST in the GAP mode

In this menu, CMD60 attempts to synchronize to the dummy bearer signal of the FP to be tested. With
successful synchronization, the signalling status LOCKED is indicated, otherwise UNLOCKED. Once
synchronization is achieved, the slot, channel and PARK of the FP to which the CMDG60 has
synchronized are aiso indicated.

A note is displayed in the menu if a value other than zero has been set for CARRIER # OFFSET.
The following requirements have to be met for a successfui call setup:

s  Signalling status: LOCKED

s The set IPUI {iniernational portable user identity) corresponds to the PP associated with the FP.
s The set PARK {portable access rights key) and the detected PARK are identical.

e A PMID {portable part MAC identity, ie the identification number of the PP) is entered which is
accepted by the FP. Most of the FPs accept any PMID. The PMID of a PP associated with the FP
may be looked up in the CONNECTION-ESTABLISHED menu of the PRP-TEST.

= The value set for TRAFFIC SLOT is unegual to the Dummy Slot value. If the slots are next {0 each
other {eg 5 and € or 11 and 0), identical values have to be set for TRAFFIC CARRIER and Dummy
Carrier.

CAUTION:
Dummy bearer values may change.

+« The FP {0 be tested must be able to generate a traffic bearer on the specified slot/carrier pair. Many
FPs accept even siof values only.

+ The set ransmit power is sufficient for a call setup.

If an external reference frequency has been set in the SYNCHRONIZATION menu, a respective warning
is displayed in the top righthand corner of this menu.

A connection is now established by pressing the SETUP CONNECT. softkey.
CAUTION:

The synchronization procedure is continuously repeated. A new synchronization procedure is
also performed upon pressing the SETUP CONNECT.. This ensures that a connection is
established only to the FP with the set PARK when several FPs are received.

i | SIGNALLING FP-TEST 0002953098 | s

EONMECT/ (" QSED RF COMNECTE®:  RF IN/OHT

EXT. ATT, Exk. Attenuation: 4.0 d8 BOUAQACFES | Pak
ECZ0n | PMID

Signalling Status: | LOCKED

. TRAFFIC
Bummy 51ot: { & 8 lgar
ACCEPT Dummy Carrien 4 0 TRAFFIC
PARK CRARIER
sETpape | Detected PARK: HOROADAEF 68 v

RF LEVEL

SETUP
CONNELCT.

FOR PD ~50.0 dBm 2

HODE HORMAL Ranit] Press key to setup connection

Fig. 24-5 Menu SIGNALLING FP-TEST GAP-MODE
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Most of the softkey functions of this menu correspond to those described in section 2.4.2.3. The

differences encountered in the GAFP mode are described below.

ACCEPT
PARK

SET PARK
FOR PP

MODE

PUl

PARK

TRAFFIC

SLOT

TRAFFIC
CARRIER

RF LEVEL

1050.9G08.60

The currently displayed value for the detected PARK is stored as PARK setting.

The currently displayed value for the detected PARK is stored in the SIGNALLING
PP-TEST menu as PARK setting (see section 2.4.2.2).

Different connect moedes are available:
»  NORMAL

The DUT converts the received data in its ADPCM. Picked up signals are also
converted and sent to the CMD60. The corresponding audic signals are
available at the 50-contact female connector of CMD6G0. In this mode, audio
measurements (converter) can be performed (see note under ECHO).

e ECHO

The signals present at the FP are sent to the CMD8&0, delayed for one second
and then returned to the DUT. In this mode, a fast quality test of the DUT can
be performed.

» The LOOPBACK seiting from the normal SIGNALLING PP-TEST menu uses
a message of the DECT test mode. This setting is therefore not avaitable in
the GAP mode and BER measurements cannot be performed.

Entry of "international portabie user ideniity”. This number permils an
unambiguous identification of the PP to be simulated.

A correctly entered IPUI is a precondition for a successful call setup.

Entry of "portable access rights key". it includes information on the access rights
of the FP. A successful call setup is only possible if the set and the received
PARK are identical.

Entry of slot number of Traffic Bearer for a call setup. Permissible values are 0 to
11. Make sure that the slot values for Dummy Bearer and Traffic Bearer are not
identical. Adjacent slot values {eg 5 and 6 or 11 and 0) are only permissible when
the channel numbers of the dummy bearer and the traffic bearer are identical.

The FP 10 be tested must be able {o generaie a irafiic bearer on the specified siot
value. Many FPs accept only odd slot values.

CAUTION:

Dummy slot values may change.

Entry of channel number of Traffic Bearer for a call setup. Channel numbers from
0 to © are permissible. If the slot values of Dummy Bearer and Traffic Bearer are
neighbouring, the channel numbers of Dummy Bearer and Traffic Bearer must be
identical. The assignment of channel numbers and frequencies used can be
inoked up in section 2.4.2.1.

Setting the transmit power from -40 dBm to ~100 dBm (referred to RF IN/OUT} in
0.1 dB steps.
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SETUP Call setup and branching to the CONNECTION ESTABLISHED menu. Piease
CONNECT. note that the requirements described at the beginning of the section must be met
for a successiul call setup.
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2.4.3 DECT Measurements

In this section the measurement menus are described. They apply both fo portable parts and fixed parts.
if there are any differences, these will be explained.

CAUTION:

Working in the GAP mode involves some new aspects, because in this mode the bit pattern sent
by the DUT cannot be influenced. In the GAP mode, the bit pattern sent by the DUT is always a
random sequence,

2.4.3.1 Menu CONNECTION ESTABLISHED

in this menu, a combined power/moduiation measurement is performed. For this purpose, the CMD60
sends the data "0000111100001111...", which are received and returned by the DUT (not in the GAP
mode, see above). This type of signal is interpreted as "silence” by the converiers.

The measured values are averaged over a number of bursts which can be set in the configuration
menus POWER RAMP CONFIGURATION or DORF - MODULATION.

The NTP {(normal transmit power) is the power in dBm averaged over the DECT burst.

- The Trequency offset is obtained as the average of the demodulated signal over the B field for a
selectable number of received bursts. Besides, the maximum and minimum modulation deviation is
calculated that deviates from this average vaiue.

The channel number and siot of the traffic bearer are displayed. Besides, the detected PMID of the PP
under test appears in the PP-TEST. You may use this PMID in the FP {est if the FP belonging to the PP
does not accept any other PMID.

AT, FRwiEE]
HERS. CONNECTION ESTRBLISHED ag0;
POKE]
Rae. | Traffic Slots 7 7000000000 | Spourice
g Traffic Larpien: 1 Betented PHIO; ERG0F
THING HTP: 7.0 dim
Freq. Bf¥sed: TRAFFIC
& sl
Mogulasiom o 326 ki o | JEAFEC
BER ~40.0 gBw | BFLEVEL
BEARER
RELEASE

Fig. 2.4-6  CONNECTION ESTABLISHED menu

If the call is released (eg dus to interference from other DECT units or excessive path attenuation), this
is indicated by the message "Poor Signal Quality" in the upper menu area. In this case, it is necessary to
return to the menu SIGNALLING PP/FP-TEST (keys BEARER RELEASE or MENU UP) and set up the
call again.

By changing the vaiues for TRAFFIC SLOT and TRAFFIC CARRIER, the traffic bearer can be changed
during the call setup. This is done in different ways for portable parts and fixed parts.

NOTE: In the GAP mode, CMD60 cannot perform a bearer handover.

With portable parts, the CMD80 sends the message "FORCE TRANSMIT" with the “keep-previous” bit
reset. This causes the PP 1o clear down the old bearer and set up a new one. To maintain
synchronization of the PP, the switch BUMMY IF TRAFFIC in the signalling configuration menu {see
section 2.5.2.1) should be set o ON. It must further be ensured that the settings for the dummy bearer
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and traffic bearer do not contradict each other (it is not permissible to use the same slots, ner different
channel numbers for adjacent slots}.

With fixed parts, the message "BEARER HANDOVER" is sent. This causes a second bearer to be set
up and the previous bearer to be cleared down subsequently. If it is not possible to set up a new bearer
while the previous one still exists (identical slots, or different channe! numbers with adjacent slots), a
brief changeover is made to an intermediate slot. This intermediate bearer is in the same channel as the
original bearer and is placed in a slot that is spaced from the original bearer by an even number and is
not occupied by the dummy bearer.

NOTE:

The described method of bearer changeover is not supported by all DECT systems. If "Poor
Signal Quality” is displayed after an atfempted changeover, this indicates that changeover was
not successful. In case of doubf, the bearer can be changed by clearing down the existing call,
changing the bearer parameters and setting up a new call.

NOTE ON REMOTE CONTROL:
In the remote control mode, a slot and channel change can be effected during a call (DCE status)
by means of configuration commands (eg CONFigure:PP:TRAFFic:SLOT for changing the siot

and CONFigure:PP:TRAFfic:CARRIer for changing the carrier).

ADDIT. The ADDITIONAL MEASUREMENTS menu is called (only with Option CMD-
MEAS, B41). In this menu, AF measurements can be performed (see sections 2.4.5 and
2.5.5).
POWER By pressing this softkey, the power ramp measurement is started, The menu
RAMP changes to the display for this measurement.
MODU- By pressing this softkey, the modulation measurement is started. The menu
LATION changes 10 the display for this measurement.
TIMING By pressing this softkey, the timing measurement is started. the menu changes to
the display for this measurement.
BER By pressing this softkey, the bit error rate measurement is started. The menu
changes fo the display for this measurement.
ESCAPE By pressing this softkey, the message disptayed in hexadecimal format is sent as
SEQENCE an MT message (MAC message). Messages can be set or modified with the
hardkey CONFIG.
This feature of ihe CMD80 permits the use of device-specific escape messages
siarting with number "7".
Test messages start with "2", test escape messages with 24",
NOTE:
This softkey is not required for normal test operation. Incorrect MT
messages may cause a call release.
TRAFFIC Softkey for entry of slot number of traffic bearer for changing the slot during a call
SLOT {see NOTE above).
TRAFFIC Softkey for entry of channel number of traffic bearer for changing the channel
CARRIER during a call (see NOTE above).

1050.9008.60
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CMD60

RF LEVEL

BEARER
RELEASE

2.4.3.2

Setting of transmii power between -40 dBm and -100 dBm (referred to RF
IN/OUT?} in steps of 0.1 dB,

When this softkey is pressed, the CMDE0 releases the call. It changes to the
previous SIGNALLING PP/FP-TEST menu, from where a new call can be set up.

Menu POWER RAMP

in this meny, the power ramp of a burst of the DUT is displayed as a function ¢f time, The first bit of the
burst (P() derived from the modulation signal (not displayed) is used as the time reference. Bit PO is
derived with an accuracy of approx. 1/12 bit, ie approx. 0.075 us.

The CMD&0 uses "0000111100001111..." as transmit data. These data are received and returned by
the DUT (not in the GAP mode, see above). This fype of signal is interpreted as "silence” by the

converiers.

The NTP is averaged over a number of bursts selectable in the configuration menu POWER RAMP
CONFIGURATION.

EHLE
SCALE

RISING
EDGE

UBEFUL
PART

FALLING
EDGE

ToCkET | POWER RAMP { PACRET T9PE; P33z ) [5?&“5’
POVER 10,085
RAHP i
2.0
M- |
LATION 12,
TIHING i
-3y,
. POWER RAMP
' 15 MRTCHING !
~s0.0 gk TRALEIL LRRAICR: ] e
0. TRAFEIC SLOT: z
GRI . NTB:
DHAOFE | | [MARRER; —0.3d5/ O.00BIT| |
MARKER g ! 50 156 158 205 2:3d 340 285 4 455
- E— [ L | B
Fig. 2.4-7  Menu POWER RAMP

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

» Measurement curve showing the power ramp versus time.

s Tolerance mask. For the test to be successful, the measurement curve must not exceed the
tolerance mask (power template) which is shown graphically. The tolerances can be entered in g
configuration menu (see section 2.5.3.2). Depending on the type of measurement selectable in the
configuration menu (HIGH DYNAMIC or LOW DYNAMIC), the limit values are used for the low
power levels,

e Text. The traffic carrier, traffic slot and the power averaged over the burst (NTP) are indicated.
Furthermore, an overall judgement indicates whether the power ramp measured always lies within
the tolerance mask. Likewise, the marker coordinates are represented as bit number and relative
power with respect fo the NTP.

»  Siatus bar. A bar in the bottom part of the menu indicates in which ime segment the tolerance mask
is exceeded,

1050.9008.60
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PACKET The following packet types may be selected

TYPE o P32
s P327
s PP32
s PP32Z

The (P)P32Z packet is identical to the (P)P32 packet, except that it has an
exira four bits {the Z-field) appended which are a repeat of the last four bits of
the P32 packet {the X-field). This test helps in the detection of collisions from
multiple sources. In the PP32(Z) packet, 16 additional alternating bits
{prolonged preambie) are sent before the first alternating 16 bits (preambie).
The default value after a system reset is P32Z.
The shape of the power ramp {emplate shown on this menu changes according o
the packet type selected.

POWER Start of power ramp measurement in single-shot mode or after a stop caused by a

RAMP tolerance being exceeded. Siop and start of measurement in continuous mede.

MODU- By pressing this softkey, the modulation measurement is started. The menu

LATION changes fo the display for this measurement.

TIMING By pressing this softkey the fiming measurement is started. The menu changes 1o
the display for this measurement.

GRID This softkey is used to display a grid to facilitate reading of the measurement

ON/OFF curve,

MARKER After activation of this scftkey, the marker position can be varied by turning the
spinwheel or via a numerical entry in order to display the relative power with
respect io the NTP.

FULL Display of full power ramp {zoom function),

SCALE '

RISING The rising edge of the burst is displayed (zoom function).

EDGE

USEFUL The part of the burst used for data transfer is displayed with higher resolution

PART {zoom function).

EALLING The falling edge of ithe burst is displayed {zoom function}.

EDGE

10560.9008.60
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2.4.3.3 Menu RF MODULATION

In this menu, the demodulated signal of a burst of the DUT is displayed as a function of time. The first
bit of the burst (P0) derived from the signal is used as the time reference.

The foliowing patterns can be selected as transmit data:

= "FIG31". This data pattern is of interest for modulation measurement since it containg long
sequences of successive "zeroes” and "ones” (measurement of maximum modulaiion deviation)
and since there is a sequence of allernating "zerces" and "ones" at the end. The latter is a
prerequisiie for performing drift measurements.

»  "01010101". Data sequence with the smallest deviation.
«  "00110011",
+ "00001111". This data pattern is interpreted as “silence” by the converters (CODEC).

s  "PSRBS" Pseudo-random bit seguence: random numbers similar o the data sent in real
operation.

« "SPRBS" Static pseudo-random bit sequence: sequence of random numbers that is the same
in all frames.

Y | RF-MODULATION;RED 3 allETS

POWER FH-DEMOD VERSUS TINE:
RAMD [ng ||

R

|EATION

TIKING

a1r

Frequency Bffset: -21 kHz wm?m ﬁe L Ho?w
Max, tB-Fiel: 333 kz #3327 Blz _SGM@WW PRESHALE

Max, t Syme.~Field: [-762 kHz -SGMM%"M A-FIELD
—50kHz S mr & +50kHz mar
Frequency Brift m I ™ | BoEIELD
Fig. 2.4-8a Menu RF - MODULATION
; TP FE_TEeT
RF-MODULATION IR FeRis Sk

. FHM-DEMOT VERSUS ?IHE:

TIMING

BIT a8

. FOLL
Freguensy (Ffset: -17 klz | WEM . '0 HO?MS SCALE !
Max, tB-Field: ISR D362 | T o . —_—— | oL

Max, + Syno.-Fiekt: [231 khiz (V291 kiiz | " b g | e
Z-Field = 3-Field [ pass | BoEIELD

Fig. 2.4-8b Menu RF - MODULATION

The display in this measurerment menu shows the graphical curve of the FM-demodulated signal of a
burst of the DUT versus time. Below the curve, the following measured values are displayed as
numerical values and as analog bars. The modulation pattern corresponds to the data bits sent to DUT
and returned by it:
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o Frequency offset. It is obtained as the average of the demodulated signal over the B field for a
selectable number of received bursts.

e Max. * B field modulation. The peak values of the modulation deviation measured over the B field
that maximally and minimaily deviate from the frequency offsel.

+ Max. + sync field modulation. The peak values of the modulation deviation measured over the
S field (synchronization field) that deviate maximally and minimally from the frequency offset. The
sync field consists of alternating “zerces” and "ones" (8 zeros and 8 ones) at the beginning of the
burst,

» Freguency drift. The latier is obtained from the frequency that varies within a burst. The frequency
drift can oniy be measured by means of data patterns ending with "zero-one sequences”. These are:
"FIG31" and "01010101",

Measurement of the frequency drift is performed as foliows: The mean modulation deviation is
formed each of the middle 14 bits of the 16 preamble bits and of the first 14 bits of the last 16 B field
bits. The difference is multiplied by a constant, and the result is the frequency drift in kHz/ms.

NOTE:

This measurement is very sensitive fo inferference, therefore averaging should be
performed over a large number of bursts. 200 bursts are recommended by the CTR0O6
specification.

s Z-field=X-field. This measurement compares the Z-field (the last four bits of a P32Z packet) with the
previous four bits {the X-field} for each burst. If the X-field and Z-field are different for any burst
within the number of bursts over which the other measurements are averaged, then the comparison
fails. The Z-field=X-field comparison is oniy made for the “PSRBS” data type.

NOTE: .
The Z-field=X-field test is only displayed when the data type is "PSRBS". The frequency drift
measurement is only displayed when the data type is "FIG31" of "01010101".

The limit values for the measurement and the number of bursis over which the modulation values are to
be averaged are entered in a configuration menu (see section 2.5.3.3).

DATA Selection of data type used for modulation measurements.

TYPE

POWER By pressing this softkey, the power ramp measurement is started. The menu

RAMP changes 1o the display for this measurement.

MODU- Start of the modulation measurement in single-shot mode or after a stop caused

LATION by a tolerance being exceeded. Stop and start of measurement in continuous
mode.

TIMING By pressing this softkey, the liming measurement is started. The menu changes

to the display for this measurement.

FULL Display of complete modulation characteristic (zoom function). The zoom function
SCALE only affects the dispiay, not the measurement itself.

PREAMBLE/ Display of preambie and of synchronization word (zoom function). The zoom
SYNC. function only affects the display, not the measurement itself.
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A-FIELD Display of A field {zoom function}. The zoom function only affects the display, not
. the measurement itself.

B-FIELD Display of B field (zoom function). The zoom function only affects the display, not
the measurement itself.

The bit pattern sent by the DUT in the GAP mode is always a random sequence. Because of this, the
frequency drift cannot be evaluated and displayed when moduiation measurements are made. Apart
from that, the modulation measurements and the RF MODULATION menu are as described above.

RF-MODULATION gerr oz ) ik

POMER . _FM-DEMOD UERSUS TIME:
RANP e

A TR

TIMING e

i i
i
i
BIT

Freguency DFfset: 'W?“H‘ . .? . *"3?*?“
Max, « B-Field: wESOkHE - 244 603Hs +308kK: g@gg}ggm
Mk, & SyncEleld: ~EGOkHz =/ +400kHs FEO0kH: o FELD
Frequency Drift: mESlHa s | 4  FEUkHe e

L ] B-FIELD

Fig. 24-8c Menu RF-MODULATION GAP-MODE
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2434 Menu TIMING

With this menu, time parameters can be measured. To this end, the CMDG0 transmits the sequence
"0000111160001111...", which is received and returned by the DUT. This type of signal is interpreted by
the converters as "silence”. Of the received bursts, the time of the first bit (PO) is determined first, then
the accuracy of successive bursis is calculated.

TIMING sher™”
POWER 4G ppr G HE ppw
R | Time Acouracy: e
NGEBU- :
{ATION

Max. Fos. Jitter: 0,10 pg
Max., Heg. Jitter: (12 px

Max. Packet Delay:

Min, Packet Delay: -2.25 us

Fig. 2.4-¢  Menu TIMING

The following measured values are displayed:

*

Time Accuracy. This is the accuracy of the time period elapsing untii & selectabie number of bursts
.(see configuration menu in section 2.5.3.4) has been received, measured with respect to the time
standard of the CMD80. This value is aiso indicated by an analog bar.

Max. Pos. Jitter. The maximum time interval between two successive bursts minus the average time
period.

Min. Pos. Jitter. The minimum time interval between two successive bursts minus the average time
period.

Additionally in PP-TEST:

Max. Packet Delay
Maximum time interval between bursts of the CMDB0 as FP and bursts of the PP under test minus
5 ms.

Min. Packet Delay
Minimum time interval between bursis of the CMD6C as FP and bursts of the PP under test minus
5 ms.

POWER By pressing this softkey, the power ramp measurement is started. The menu

RAMP changes to the display for this measurement.

MODU- By pressing this softkey, the modulation measurement is started. The menu

LATION changes to the display for this measurement.

TIMING Start of the timing measurement in single-shot mode or after a stop caused by a
tolerance being exceeded. Siop and start of the measurement in continuous

mode.
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2.4.3.5 Menu BIT ERROR RATE

in contrast to the other {ests, the bit-error-rate test is used for measuring the receiver of the DUT. The
received bits are compared with the transmitted bits. The number of bils detected to be Taully compared
o the number of all bits received yieids the bit error rate (BER). However, if at least 25% of all bits of a
frame are detected to be faulty, they are not considerad in the BER, but in the frame error rate FER,
which is the ratio of faulty frames to all frames.

NOTE:
Since the DUT does not return the received data, BER measurements are not possible in the
GAP mode. A receiver measurement cannot therefore be performed.

The foliowing data patterns can be selected:

s FIG31" 128 bits with the pattern "01010101...", 64 bits ™", 64 bits "0", 64 bits with the
pattern "010101..."

e "01010101" 320 bits with the pattern "01010101..."
«  "00110011" 320 bits with the pattern "00110011.."
s "00001111" 320 bits with the pattern "00001111.."
* "PRBS" CCITT 0.153 pattern with the period 2''-1 in accordance with CTR06 (default)

« "SPRBS" Static pseudo-random bit sequence with the period 320, e same sequence of
random numbers for all frames

BIT ERBOR RATE (ORTA TYPE: PERES IS
Curpent BER: 0 ppm ~73.0 dBm ] RF LEVEL

Eurpent FER: i 0 ppm MULTI BEARER {Sints): 288 iz | DEVIATIGN
Longterm BER: . ‘ [ 2 4 5

6 7 8 % 1m0 0

Longtera FER: | Oppm |
Ewal, Mindow TEST SETUP:
Indicator: b TET || EVAL, WINDOY: 100 % [320 Bit)
{1.98x)
TEST IS RUNMING STOP CONDITION:
HOHE

Fig. 2.4-1C  Menu BIT ERROR RATE

The displays "Current BER" and "Current FER" indicate current valuas, the displays "Longterm BER"
and "Longterm FER" indicate values averaged for a time window (Evaluation Window) to be set in the
configuration menu (see section 2.5.3.5). The bargraph of the "Evaluation Window Indicator” shows the
time elapsed compared {0 the measurement time.

A special feature of the CMD60 is its capability of determining bit errors simultaneously in severai time
slots. Since the bit error rate measurement is one of the most time-consuming measurements, this
feature is particularly important i only short measurement times are available.

The slots involved in the measurement are displayed in inverse video in the right half of the menu. They
can be selected in the configuration menu. After leaving the configuration menu, a call setup for the
other bearers is attempted. If the call setup fails, this is indicated by the fact that the bearer in question
is not displayed in inverse videc. All further slots use the channel number (carrier) of the traffic bearer.
All of the six slots can be used in the PP TEST, and two in the FP TEST.
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NOTE:
Not all DECT systems can set up and maintain calls to the same partner in several slots
simultaneously.

- For example, if two traffic bearers are set up and an FER of 50% is displayed, this indicates that
a second slot can be set up {eg for the purpose of handover) but that this slot is not intended for
data transmission,

If the dummy slot of an FP is maintained after the call setup, this may prevent a further bearer
from being set up in the dummy slot and its adfacent slot.

Another window indicates the size of the time window, the resulting net measurement time and the stop
condition for the measurement. These parameters can be set in the configuration menu (see section
2.5.3.5).

BER Start of bit error rate measurement in single-shot mode or after a stop caused by
a tolerance being exceeded. Stop and start of the measurement in continuous
mode.

RF LEVEL Setting of transmit power (also during a measurement) between -40 dBm and

-100 dBm (referred to RF IN/OUT) in steps of 0.1 dB. By varying the fransmitted

power, the limit of sensitivity of the DUT receiver can be determined,

DEVIATION Far setting the transmitter frequency deviation. The transmitter deviation can take
values in the range 0...510 kHz in steps of 2 kHz. The default value of the

transmitter deviation is 288 kHz.
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2.4.4 Module Test

In this mode, measurements on modules or DECT systems can be performed without call setup and
signaliing.

2.4.41 Menu BURST ANALYSIS

In this menu, a combined power/modulation measurement can be performed for investigating
fransmitter units. The time range Tor the measurements is determined by the parameters MEAS.
WINDOW ({time window}, TRIGGER DELAY {delay of the measurement after the trigger event) and
TRIGGER (selected trigger mode).

MeR-~TEET
T | BURST ANRLYSIS BERTTEET
M 4
ug?’?fm HYe: -49.b dbm | 24 dBm E?‘J}Eg
i freq 0ffset: | T3F khiz 1897.344 HHz EEE:%N.
Max. t i 523 kHz
Modulation:
~476 kH
E EIEEIITEN HOMINAL £PEAR/Z | Fop:
RF EN, 30 g5 | Horey
CONNECT/ | [ TRIGGER
EXT. ATT. ; USED RF INPUT: RF IH/DUT 8ns | pELAY
i Ext. AtEenuation: 0.0 48
L FREE RUN | TRIGEER

Fig. 24-11 Menu BURST ANALYSIS

The following measured values are displayed:

s NTP
Average power for selected measuremeni window in dBm. Since the average power does not
carrespond {o the average of the dBm values (logarithm), the high power values are preferably
considered in an intelligent averaging procedure.

= Frequency Offset
This value is obtained as the average of the demodulated signal in the measurement window. If the
number of modulated "zeroes” and "ones” is the same {eg with data pattern "C101G1"), the
measured value corresponds {o the frequency offset,

s Max. £ Modulation
The posilive and negative peak values of the demodulated signal compared with the frequency
offset. The measurement of the maximum positive and negative modulation reguires a signal with
an even distribution of "zeroes” and "ones” in the measurement window.

Moreover, the values set for the external attenuation are displayed in the menu.

ADDIT. The ADDITIONAL MEASUREMENTS menu is called up (only with Option CMD-

MEAS. B41). This menu permits AF measurements {o be performed (see sections 2.4.5
and 2.5.5).

POWER By pressing this softkey, the power measurement is started as a function of time.

VS, TIME The menu changes to the display for this measurement.

MODU- By pressing this sofikey, the moduiation measurement is started within the

LATION module test. The menu changes fo the dispiay for this measurement.
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RF GEN. Selection of RF SIGNAL GENERATOR menu for investigating receive units,
CONNECT/ This softkey is used for going o a configuration menu (see section 2.54.1} in
EXT. ATT. which the RF connectors and correction values for external path attenuations can
be entered. The selected values are displayed in the BURST ANALYSIS menu.
EXP. Setting of the maximum expected power between -10 dBm and 30 dBm in steps
POWER of 1 dB for fuily utilizing the dynamic range of the test receiver of the CMD80.
NOTE:
If a value below the power of the measured signal is selected, the measured
NTP value is not correct.
FREQ./ input of the frequency or channel number of the signal to be received, The
RF CHAN. frequency input is terminated with the key "MHz A", the channel number input with
"dB D". Channel numbers between -3 and 12 at half the DECT channel spacing
{884 kHz) are possible.
MOD. The reference frequency against which the modulation is measured can be
REE selected. The values are:
» MEASURED.
The mean frequency of the measured signal. This mode is also used in
manual test (CTROG).
s NOMINAL.
The exact centre frequency of the carrier, as seiected by the user.
« PEAK/2.
The mid-point between the measured minimum and maximum measured
peaks.
The default value is MEASURED.
MEAS. Setting of discrete values between 25pus and 1000 ys for the measurement
WINDOW window.
TRIGGER Setting of time values for the measurement delay after the trigger event from 0 to
DELAY 10ms in steps of 1us. In the trigger mode FREE RUN, the value set for
TRIGGER DELAY is irrelevant.
TRIGGER DELAY aiso allows displaying the rising edge of a periodical signal
triggered with the condition RISING SLOPE.
TRIGGER Selection of one of the following trigger modes:

1050.9008.60

+ FREE RUN
The measurement is restarted again and again without any trigger condition
being present.

+ RISING SLOPE
The measurement is started with rising power as the trigger event.

« EXTERNAL
The measurement is started with the rising edge of the signal EXT_TRIGGER
at the 50-contact socket on the rear.
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2442 MenuPOWER VERSUS TIME

In this menu, the power ramp versus time can be displayed. This type of measurement, too, can be
used for testing fransmitier units without requiring a call to be set up. The iime range for the
measurements is determined by the parameters MEAS. WINDOW (time window), TRIGGER DELAY
(delay of the measurement after the trigger event) and TRIGGER ({selected trigger mode).

] ARD-TERT
| POVWER VERSUS TIME ozt
FOHER Y EX,
M- 49,6 1895616 | FREG.”
LATION 5 HHz | RF CH&H,

10,0 : 3

-9,

-39, y

i, 3 3 W :

wgm»mmf ; : Ly 150 HERS.

" ! BS 1 WiNDOW
GRE i, B | TRIGGER

' 95&i AE0L0 16628 40040 40050 400k 14480 40 {33
BISING SLOPE | TRIGGER

Fig. 2.4-12 Men POWER VERSUS TIME

POWER By pressing this softkey, the measurement is stopped and continued again.

Ve, TIME

MODU- By pressing this softkey, the modulation measurement in the module test is

LATION started. The menu changes to the display for this measurement.

GRID This softkey is used for displaying a grid to facilitate reading of the measurement

ON/OFF curve.

EXE. Setting of the maximum expected power between -10 ¢Bm and 30 dBm in steps

POWER of 1 dB for fully utilizing the dynamic range of the test receiver of the CMD60.
NOTE:

If a value below the power of the measured signal is selected, the measured
curve is not correct.

FREQ./ input of the freguency or channel number of the signal to be received. The
RE CHAN. freguency input is terminated with the key "MHz A", the channsl number input with

"dB D". Channel numbers between -3 and 12 at half the DECT channel spacing
(864 kHz) are possible.

MEAS. Setting of discrete values between 25us and 1000 us for the measurement
WINDOW window. The selecied value considerably influences the repetilion raie of the
measurement.

1050.9008.60 2.50 E-5



CMD60 Description of Operating Menus
TRIGGER Setting of time values for the measurement delay after the trigger event from G to
DELAY 10 ms in steps of 1us. In the frigger mode FREE RUN, the value set for
TRIGGER DELAY is irrelevant.
TRIGGER DELAY also allows displaying the rising edge of a periodical signal
triggered with the condition RISING SLOPE.
TRIGGER Selection of one of the following trigger modes:
+ FREE RUN
The measurement is restaried again and again without any trigger condition
being present.
+« RISING SLOPE
The measurement is started with rising power as the trigger event.
s EXTERNAL
The measurement is started with the rising edge of the sighal EXTTRG at the
50-contact socket (pin 18) on the rear.
2443 Menu RF - MODULATION

in this menu, the demodulated signal versus time can be displayed. This type of measuremen, too, can
be used for testing transmitter units without requiring a call 1o be set up. The time range for the
measurements is determined by the parameters MEAS. WINDOW (time window}, TRIGGER DELAY
{delay of the measurement after the trigger event) and TRIGGER (selected trigger made).

RF - MODULATION

POYER
us. TiHE | o

HOBY-
LATION ¢

WA T )=

. FM-DEMOD BERSUS TIME:

EREL]

Frequency OFf set: 43 iHz
o

=400kHs
i I

CIESTEd nomINaL tPERKR/2 | HE:

Max. & Modulation: |~453 kHz | 380 kHz

~E00kRs  ~/A00kH: \

zadem |ER0eo

MEAS,
108 35 | yanpou
TRIGGER
DELAY

9998 ns

RISING SLOPE { TRIGGER

Fig. 2.4-13

Menu RF - MODULATION

The following measured values are displaced in addition io the measurement curve:

» Freguency Offset
This value is obtained as the average of the demodulated signal in the measurement window. To
measure the frequency offset, a signal with an equal number of "zeroes” and "ones” (eg "0101017) is
required.

« Max. = Modulation
The positive and negative peak values of the demodulated signal compared with the frequency
offset. To measure the maximum positive and negative modulation, a signal with an even
distribution of "zeroes” and "ones” in the measurement window is required.
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POWER
V8. TIME

MODU-
LATION

EXP.
POWER

FREQ./
RF CHAN.

MOD.
REF

MEAS.
WINDOW

TRIGGER
DELAY

TRIGGER
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By pressing this softkey, the power measurement is started as a function of fime.
The menu changes io the display for this measurement.

By pressing this softkey, the measurement is stopped and continued again.

Setting of the maximum expected power between -10 dBm and 30 dBm in steps
of 1 dB for fully utilizing the dynamic range of the test receiver of the CMDG0.

input of the frequency or channel number of the signal to be received, The
frequency input is terminated with the key "MHz A", the channel number input with
"dB D7, Channel numbers between -3 and 12 at half the DECT channel! spacing
(864 kHz) are possible. '

The reference frequency against which the positive and negative modulations are
measured may be selected. The values are:

« MEASURED.
The mean frequency of the measured signal.

+ NOMINAL.
The exact centre frequency of the carrier, as selected by the user. This mode
is also used in manual test (TBROB).

o HPEAK/Z,
The mid-point between the measured minimum and maximum measured
peaks.

The default value is MEASURED. The graphical display is not influenced by this
setting.

Setting of discrete values between 25 us and 1000 ps for the measurement
window. The selected value considerably influences the repetition rate of the
measurement,

Setting of time values for the measurement delay after the trigger event from 0 to
10ms in steps of 1us. In the frigger mode FREE RUN, the value set for
TRIGGER DELAY is irrelevant.

TRIGGER DELAY also allows displaying the rising edge cf a periodical signai
triggered with the condition RISING SLOPE.

Selection of one of the following irigger modes:

o  FREE RUN
The measurement is restarted again and again without any trigger condition
being present.

+ RISING SLOPE
The measurement is started with rising power as the trigger event,

s EXTERNAL
The measurement is started with the rising edge of the signal EXT_TRIGGER
at the 50-contact socket on the rear.
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2444 Menu RF SIGNAL GENERATOR

ADDIT. TED~TEST
Aot RF SIGNAL GENERATOR bEe?
FRED./
FELL | 1897.244 iz SETTING 1
DEUATION | 288 kHz SETTING 2
SBNAL | DECT BURST USER DATR SETTING 3
USER ARARESBAOFDFOF OFOFOFBFOFOFOFOFFGF OF OF QF GFOFOF OFIF SETTING 4
DATA OFOFSFOFOFOF OFOFOFOF DF OF FCEOF OF OF OF OF 0F OF IF OF OFDF
RFLEVEL | 7.5 4Bm SETTING 5
COMNECT/ )
EXT.ATT. || USED RF QUTPUT: &/F 0UTZ SETTING 6
Ext. Attenvation: 0.0 dB
SETTING 7

Fig. 2.4-14 Menu RF SIGNAL GENERATOR

ADDIT. The ADDITIONAL MEASUREMENTS menu is called (only with Option CMD-

MEAS. B41). With this menu, AF measurements can be performed (see sections 2.4.5
and 2.5.5).

FREQ./ input of the frequency or channel number of the signal to be transmitied. The

RF CHAN. frequency input is terminated with the key "MKz A", the channel number input with

"dB D". Channel numbers between -3 and 12 at half the DECT channel spacing
{884 kHz) are possible.

DEVIATION input of the modulation deviation between O and 510 kHz in multiples of 2 kHz.
For an unmodulated signal, 0 must be entered.
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SIGNAL Selection of one of the following modulation data patterns:
s CONST.ENVELOP (01010101)

Non-pulsed signal with a modulation frequency of 576 kHz corresponding to
the data sequence "01010101".

o CONST.ENVELOP (00110011)
Non-pulsed signal with a modulation frequency of 288 kHz corresponding to
the data sequence "00110011"

o CONST.ENVELOP (00001111)
Non-puised signal with a modulation frequency of 144 kiHz corresponding fo a
data seqguence of "00001111".

s  CONST.ENVELOP EXTERN
Non-pulsed signal that can be modulated with an external signal via the TTL-
compatible digital input T_DATA_IN (pin20 of 50-pin mullifunction
connector).

» BURST (01010101)
Pulsed signal with a modulation frequency of 576 kHz corresponding to the
data sequence "01010101". The burst lasts approx. 370 us and is repeated
every 10 ms.

o BURST (00110011)
Pulsed signal with a modulation frequency of 288 kHz corresponding 1o the
data sequence "00110011". The burst iasts approx. 370 ps and is repeated
every 10 ms.

»  BURST (00001111)
Pulsed signal with a modulation frequency of 144 kiHz corresponding to the
data sequence "00001111". The burst lasts approx. 370 ys and is repeated
every 10 ms.

s BURST EXTERN
Pulsed signal that can be modulated with an external signal via the TTL-
compatible digital input T_DATA_IN (pin20 of 50-pin muliifunction
connector). The burst lasts approx. 370 s and is repeated every 10 ms.

» DECT BURST (01010101}
Burst DECT signal consisiing of sync word, preamble, CRC and A and B field
modutation with the data sequence "01010101" (packet P32).

s DECT BURST (00110011)
Burst DECT signai consisting of syn¢ word, preamble, CRC and A and B field
modulation with the data seguence "00110011" (packet P32}.

« DECT BURST (00001111}
Burst DECT signal consisting of sync word, preambie, CRC and A and B field
modutation with the data sequence "00001111" (packet P32},

+ DECT BURST (FIG31)
Burst DECT signal consisting of sync word, preamble, CRC, A and B field
modulation with the data sequence "01010101" and 64 bits of successive
"ones” and 64 bits of successive "zeroes" (packet P32).

« DECT BURST (PSRBS)
Burst DECT signal consisting of sync word, preambie, CRC and A and B field
modulation with random numbers {packet P32).

« DECT BURST (SPRBS)
Fulsed DECT signal consisting of sync word, preamble, CRC and A and B
field modulation with random numbers that are the same in each frame
{packet P32).

« DECT BURST USER DATA
Burst DECT signal consisting of syng word, CRC and user-definable contents
of the preamble and the A and B fields (packet P32). If this type of signal is
selected, softkey USER-DATA is displayed.

For an unmodulated signal, 0 must be entered for DEVIATION,
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USER This softkey appears only if DECT BURST USER DATA is selected for SIGNAL. It
DATA allows user-defined values o be entered in hexadecimal format for the preamble
and the A and B fields.

RF LEVEL Setting of the transmit power between -40 dBm and -10C dBm (referred to RF
IN/OUT) in steps of 0.1 dB.

CONNECT/ This softkey is used for going to a configuration menu in which the RF connectors
EXT. ATT. and correction values for external path aftenuations can be selected. The set
values are displayed in the RF GENERATOR menu.

SETTING 1 Recalling of up to seven stored settings of the signal generator, The settings are
stored in the configuration menu (key CONFIG).

to

SETTING 7
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245 Additional Measurements (Option CMD-EB41)
2451 Menu ADDITIONAL MEASUREMENTS

The CMDE0 with Option CMD-B41 includes a 60-MHz frequency counter, an AF voltmeter and an AF
signal generator for measurements in the audio range. In addition, current and voltage measurements
can be performed.

For current measurements, an offset can be defined that is added to the results {see section 2.5.5.1).
This can be used for accurate zerp adjustment. Furthermore, it allows resulis to be related to a
reference value.

RDDITIONAL MEASUREMENTS aEe
o T4 ba0u] i | 1000.0 Hz
v 0800 R ?——L—u—*——%‘g F AF { 60Nz AF < 30MHz (TR

@ Bl B 9 PR
0000 |  pr R T —

FME

To00R  ————i w7 ————

BIST. FRER.: 1080.8 Hz MULTE-
TONE

AF GEXERATOR: AF GEN,
1000.0 Hz | Ppen

COUNTER
HOBE

AF GEN,
1000.00 my | PEGES

Fig. 2.4-15  Menu ADDITIONAL MEASUREMENTS

In the left half of the display, the resuits of current and voltage measurements are indicated. For these
measurements, the DUT is connected to sockets Ipe and Upe on the front of the unit. In current
measurements, results are classified as maximum, minimum and average values. This is expedient
since, with pulsed transmissions, current consumption varies at the rate of the pulse, This type of
measurement is difficult to perform or not possibie at all using conventional volimeters.

be Measured DC value (together with AVG. DC CURRENT, this value allows the
VOLTAGE actual thermal power consumption to be measured).

AVG. DC Average DC current (together with DC VOLTAGE, this value allows the actual
CURRENT thermal power consumption to be measured).

MAXIMUM Maxirmum DC current (current consumption during active burst).

CURRENT

MINIMUM Minimum DC current (current consumption in the intervals between active bursts).
CURRENT
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e R BT R -~ MAXIMUM CURRENT

f-----}--- AVG.DC CURRENT

,,,,,,,,,,,,, MINIMUM CURRENT

t
General inforrmation on current measurements:

The physical minimum and maximum values of the measured current is weighted. This results in a
reversal of the displayed values if the polarity is reversed.

Example:  AVG. DC CURRENT 0.5A  -0.5A
MAXIMUM CURRENT 1.5A 0.3A
MINIMUM CURRENT 0.3A -1.38A

For the display of the average value, a time constant maiched to the frame clock is used.
Unsynchronized current bursts may therefore cause a iag of the average measurement relative to the
other two measurements. This does however not cause any measurement errors, ie the current
consumption of the DUT is measured correctly.

COUNTER Display of measured frequency.

COUNTER Selection of frequency counter mode for measurements up fo 10 kHz

MODE {measurement time < 1s), up to 30 MHz {measurement time 1) and up to
80 MHz (measurement time 2 s).

AF METER Level measurement of input signals applied to socket AF VOLTM,

DIST. Distortion measurement of input signals applied to socket AF VOLTM.

MULTI- Change to menu MULTITONE AUDIO ANALYSIS.

TONE

AE GEN. Setting of frequency of AF output signal at socket AF GEN.

FREQ.

AF GEN. Setting of level of AF output signal at socket AF GEN.

LEVEL The AF generator can be deactivated by pressing hardkey CLEAR OFF and

switched on by pressing ENTER ON.
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2.4.52 Menu MULTITONE AUDIO ANALYSIS
(only with Options CMD-B41 and CMD-B44)

The Option CMD-B44 enables the simultaneous generation and analysis of up to 14 audio frequencies.
This allows fast measurements as required for frequency response and intermodulation,

MULTITONE AUDIO ANALYSIS BT

dbe =4 Bl A g~ E - B - B B L B B - B 3.0
di

HAx

.

s

||
" - [ 4 _L
sE BN o
: ] H

R “%. -18.0
GH/OFF a8 HIN

-40. ———
dE 43 43 4.2 44 48 0F 0.5 -0.0 ~06 =48 =26 =h§ =54 =70 i nin
He 26D 250 3R 400 500 630 307 4000 1250 4505 2000 2S00 356 40030 T8k RESULT

; . I e ebuliai e S

" 3 I 3 T T

Fig. 2.4-16 Menu MULTITONE AUDIOC ANALYSIS

The 14 iones can be varied in frequency and level largely independently of one another (for
configuration see section 2.5.5.5). The total generator level must not exceed 5 V. For each level, upper
and lower tolerance limits can be set. Measurements can be made in linear or logarithmic mode;
logarithmic results can be indicated as absolute or relative values. Results are displayed as bars (see
Fig. 2.4-16), tolerance limits as a staircase characteristic.

Above the bar diagram the generator levels are indicated in mV for linear and dBm for logarithmic
representation. If a tone or tone generator is switched off for a measurement (see section 2.5.5.5), this
is indicated by OFF.

NOTE:
Settings in dBm are referred to a resistance of 600 (2 in audio measurements.

Below the bar diagram, results and frequencies are displayed in mV for linear representation, in dBm for
absolute logarithmic and in dB for relative logarithmic representation. If a tone is switched off for a
measurement (see section 2.5.5.5), this is indicated by OFF in the frequency line. Out-of-tolerance
condition is indicated by the associated eblong rectangle at the bottom of the screen.

NOTE:

The tone analyzers used for mullitone measurement are coupled to the tone generators.
Therefore, only the built-in tone generators may be used for this measurement. Phase shift and
delay are taken into account in the measurement.

Each tone analyzer has zeroes spaced af 1-Hz intervals, This ensures that the tones do not
interact with one another, which increases spectral purity.
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MULTI Start of mullitone measurement in single-shot mode or after a stop caused by a
TONE folerance being exceeded. Stop and start of measurement in continuous mode.
GRID This softkey is used to display a grid to facilitate reading of the measurement
ON/OFF curve.

MAX Selection of upper limit value of test diagram. The unit is mV for linear

measurements, dBm for absolute logarithmic measurements and dB for relative
logarithmic measurements.

REF Selection of a reference value for the display type REL REF under RESULT. The
softkey REF appears only if RESULT is selected. The reference value can also be
entered in dBm or converled into dBm by means of the keys for entering units.

MIN Selection of lower limit value of the diagram. The unit is mV for linear
measurements, dBm for absolute logarithmic measurements and dE for relative
logarithmic measurements.

RESULT Selection of display type. Possible settings are:

« ABSLIN
Results are displayed on a linear scale as absolute values in mV.

* ABSLOG
Results are displayed on a logarithmic scale as absolute values in dBm.

» REL GEN
Results are displayed on a logarithmic scale as relative values in dB referred
to the set generator level. A typical application of this display mode is
measurement of the transmission characteristics of single frequencies. The
display is correct even if different generaior levels are selected (eg artificial
mouth). If a generator is switched off (see section 2.5.5.5), the result is invalid.

» REL REF
Results are displayed on a logarithmic scale as relative values in dB referred
to the value set under REF. The value set under REF may be the expecied
level, for example.

o RELT1i0oRELT14

Resulis are displayed on a logarithmic scale as relative values in dB referred
to the measured value of a selected reference tone 1 out of 14, The result for
the selected reference tone is 0 dB. The measured values of the other tones
are referred fo the measured value of the reference tone. If the measured
value of the reference tone is below 1 mV, all measured values are invalid.
Typical applications are frequency response, intermodulation and harmonics
measurements,
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Use of Option CMD-B41 for DECT audio measurements

Loudspeaker test Microphone test

ADPCM IN {pins 43,44) ,& ADPCM QUT {pins 46,47} !

CMD60 —_— CMD60

AF gen. AF voltm. AF gen.  AF voitm.

o) Q Q@ ] ® @
F
RF| RF )
s o
PP PP
o— i

Fig. 2.4-17 DECT audio measurements

For performing these measurements, select the operaling mode NORMAL in the menu SIGNALLING
PP-TEST (see section 2.4.2.1).

CMD80 from serial No. 841 236 offers the possibility of internai cabling from and to ADPCM.
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2.5 Description of Configuration Menus

The following configurations can be made with these menus:

Configuration of measuring instrument (eg selection of printer)

Configuration of test setup with DUT (eg taking inio account external attenuator pads between
measuring instrument and DUT, for example)

Configuration of measurement (eg setting of the data to be sent)

Configuration of tolerance parameters, The preset tolerances correspond to the test specifications
CTROG for DECT systems. These values can be restored using the softkey DEFAULT VALUES.

Information on configuration of CMD80 (menu OPTIONS)

Help menus

Configuration menus can be calied in two ways:

Configuration main menu: from main menu with softkey CONFIG

Other configuration menus: context-sensitive with hardkey CONFIG. Further configuration menus, if
available, can be selected via further softkeys.

2.5.1 Configuration Main Menu
i | CONFIGURATION MENU Bl
TXTEST 1 (B
BER TEST
SIEH, PRINTER
CONMELT/
EXT.ATT.
SN,
BPTIONS
Fig. 2.5-1  Configuration main menu
ADDIT. The configuration menu for AF measurements is called up {only with Option CMD-
MEAS. B41).
TX TEST Change 1o the configuration menus for fransmitler tests, ie power ramp,

modulation measurements and time measurementis.

BER TEST Change to the configuration menu for bit error rate measurements.
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SIGN. Change to the configuration menus for setiing the signalling parameters.
Depending on the test mode selected in the main menu (PP-TEST or FP-TEST),

one of menus "SIGNALLING PP-TEST CONFIGURATION" or "SIGNALLING FP-
TEST CONFIGURATION" is entered.

CONNECT/ With this softkey a configuration menu can be called up in which the
EXT. ATT. RF connectors and the correction values for external path attenuations can be
: entered. :

SYNC. Change to a configuration menu for selecting synchronization of the CMD8&0 to an

extermnal reference frequency or to another CMDE0 (only PP-TEST), and for

selecting a DECT ouiput reference frequency.,

IEEE Input of IEC/IEEE-bus remote-control address (with Options CMD-B6 and CMD-
ADDRESS B61 fitted).

PRINTER Change 1o printer configuration menu or selection of printer driver.

OPTIONS Change to an information menu for display of the buili-in options and the software

and firmware versions.
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Signalling Menus

2.5.2

2.5.21 Menu SIGNALLING PP-TEST CONFIGURATION

peraLT | GIGNALLING PP-TEST CONFIGURATION [ | fwe

Egm ARNDAZFFG0A0

ﬁgm CO3041 18008

gggm GAEFRFO0O0E0

gggm 80000000000

mEx. | osocoans ' on EETE | sorameie
oM B | TRarric

.0 |GRE "

Fig. 2.5-2  Menu SIGNALLING PP-TEST CONFIGURATION

DEFAULT When this softkey is pressed, the default values for this menu are used.

VAILUES

Qo Prototype of QO packet. In the Q0 packet, the FP (CMDSG in this measurement

PROTO mode) transmits static system information, eg supported DECT channels. The
value can be entered in hexadecimal format. However, not all bits are transferred
for signalling. Decoding of the individual bits can be requested using the softkey
HELP (not to be confused with the hardkey KEY HELP). The transmission
sequence of the Q packets is defined in the QMUX-TABLE.
NOTE:
Changing the preset value may cause the call setup to fail. It is normally not
necessary to change this value.

Q3 Prototype of Q3 packet. In the Q3 packet, the FP {CMD60 in this measurement

PROTO mode) sends the features it supports, eg slot types and message types. The vaiue

can be entered in hexadecimal format. However, not all bits are transferred for
signalling. Decoding of the individual bits can be requested using the softkey
HELP (not to be confused with the hardkey KEY HELP). The transmission
sequence of the Q packets is defined in the QMUX-TABLE.

NOTE:
Changing the preset value may cause the call setup to fail. It is normally not
necessary to change this value.
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QB Prototype of (6 packet. In the Q6 packet, the FP (CMD60 in this measurement
PROTO mode) sends the number of the current multiframe. For DECT signailling, this

packet is optional, it is however required by some portable paris. Not ali bits are
transferred for signalling. Decoding of the individual bits can be requested using
the softkey HELP (not to be confused with the hardkey KEY HELP). The
transmission sequence of the Q packets is defined in the GMUX-TABLE.

NOTE:
Changing the presef value may cause the call setup to fail. It is normally not
necessary to change this value,

QE Proiotype of another, user-selectable (Q packel. Any desired packet can be
PROTO formed by entering the associated number (eg Q5 packet). The transmission
seguence of the Q packets is defined in the QMUX-TABLE.
NOTE:

Changing the preset value may cause the call setup to fail. it is normalfy not
necessary to change this value. The user-selectable Q packet is intended
only for products whose PPs require a further Q packet.

QMUX Entry of transmission sequence of Q packets used. If "0308030E" is entered for
TABLE example, this means a periodic sequence of Q packets, ie Q0-G3-QD-Q6 - Q0

- Q3 - Q0 - QE. "QE" represents the user-selectable Q packet,

Since at jeast one QO packet and one Q3 packet are obligatory in DECT, the entry
must contain at least one "0" and one "3".

NOTE:
Changing the preset value may cause the call setup to fail. It is normally not
necessary to change this value.

HELP Change to the help menus, which provide further information on entries for
Q packets. '
SCRAMBLE Turn signal scrambling on or off. The defaull value when the DEFAULT key is

pressed is off. Signal scrambiing is only available in manual and remote test

mod_es. Default is OFF.

DUMMY IF Setting of the switch determining whether the dummy bearer is to be maintained
TRAFFEIC after call setup. Some DECT systems require the dummy carrier to be

maintained. This leads however fo restrictions in the selection of additional slots
for fast bit error rate measurements.
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CARRIER # Selection of value for CARRIER # OFFSET between -3 and +3 in steps of 0.5. To
OEESET operate a larger number of test assemblies simultaneously and/or maintain

telephone communication with DECT systems, the CMD60 offers the possibility of
extended channels, ie channels going beyond the DECT freguency band. By
varying the CARRIER # OFFSET value, the assignment of channel numbers 1o
frequencies can be changed at half the DECT channel spacing {see assignment
table 2.4-1 in section 2.4.2.1). Values for CARRIER # OFFSET unequal to zero
are displayed in the menus SIGNALLING PP-TEST and SIGNALLING FP-TEST.

NOTE:

To make use of the facility of extended channels offered by the CMD60, the
DUTs must be capable of performing the same channel/frequency
assignment {exceeding the DECT frequency band). If the valus for CARRIER
# OFFSET is changed accidentally, this will cause the call setup to fail.
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2.5.2.2 Menu SIGNALLING FP-TEST CONFIGURATION

DEFRULT | SIGMALLING FP-TEST CONFIGURATION R

ok I | SCRAMBLE

0 | ANTENNA
o [

Fig. 2.5-3 Menu SIGNALLING FP-TEST CONFIGURATION

DEEFAULT When this softkey is pressed, the default values laid down in DECT specification

VALUFS CTRO6 are used as folerances.

SCRAMBLF Turn signal scrambling on or off. The defaull value when the DEFAULT key is

pressed is off. Signal scrambling is only available in manual and remote test

modes. Default is OFF.

ANTENNA Setling of antenna number for FP under test between 0 and 7. On call setup, the
FI is requesied (o use the antenna with the number set in this menu.

NOTE:
If an antenna not provided on the FP or an antenna with excessive path
attenuation to the CMD60 is selected, this may cause disconnection of the

call.
CARRIER # Selection of value for CARRIER # OFFSET between -3 and +3 in steps of 0.5, To
OFESET operate a larger number of test assemblies simultaneously and/or maintain

telephone communication with DECT systems, the CMDGO0 offers the possibility of
extended channels, ie channels going beyond the DECT frequency band. By
varying the CARRIER # OFFSET value, the assignment of channel numbers to
frequencies can be changed at half the DECT. channel spacing (see assignment
table 2.4-1 in section 2.4.2.1). Values for CARRIER # OFFSET unequal tc zero
are displayed in the menus SIGNALLING PP-TEST and SIGNALLING FP-TEST.

NOTE:

To make use of the facility of extended channels offered by the CMDE0, the
DUTs must be cagpable of performing the same channel/frequency
assignment (exceeding the DECT frequency band). If the value for CARRIER
# OFFSET is changed inadvertently, this will cause the call setup to fail.
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2.5.2.3  Menus SIGNALLING PP-TEST CONFIGURATION HELP

The following help menus support changing of the settings QG PROTO, Q3 PROTO, Q6 PROTO,
QE PROTO and Q-MUX TABLE in the menu SIGNALLING PP-TEST CONFIGURATION.

SIGNALLING PP-TEST CONFIG. HELP

Page 1
The fallewing pages contain a.description of the four
editable -Packets and the §-HiY table.

Eaution: You should be very careful with modifications.
I case of wrongmanipulations the sionatling witl not work!

Legend of the following tables:

%: not changeable

Es editable

C: constant, must set fo the default value
-2 no default value available

Hote: Not each editable feature is suppoerted by the test set. PAGE
up

PAGE
DOYN -

—

Fig. 2.5-4  Menu SIGNALLING PP-TEST CONFIGURATION HELP, page

SIGNALLING PP-TEST CONFIG. HELP

Page 2
{0: STATIC S5YSTEM INFC
Bits  ¥/E/T Default-Yalue Heaning
al-a7 g - header
aB-all ¥ 0830 G
alg-alk ¥ - slot-number
al6al? E 0O start-position
aly E @ escape bit .
al%a20 E 00 numsher of transeeivivs
221 E extended BF carrier info
adz-afyl E 11111 RF carriers available
al2ad3 ¥ 0 spare bits
ad4-a3% ¥ - carrier number PaGE
#iat] ¥ W spare bits il
ald-24? 8 - primary receiver scan caryier number Pyprs
THHIN

Fig. 2.5-5  Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 2

SIGNALLING PP-TEST CONFIG. HELP

Page 3
[:3: FIZED PART ERPABE ITIES
Bits  X/E/C Default-¥alue Meaning
al-a7 i - header
28-all £ o g2
al2 Lt &£ extended FP info (4)
213 E @ reseyved
ald E @ reseyrved
a5 E @ double slot
a6 E & half slot
al? E 1 full slot
a8 E @ freguency control
13 E & page repetition PREE
220 L & L/0 setup on dummy allowed up
a2t E & L/L uplink
a2 E & T/L downlink PABE
oW

Fig. 2.5-6  Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 3
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SIGNALLING PP-TEST CONFIG. HELP

3 FIRER MRT CAPABILITIES (cont )
Bits  RX/E/C Default-Ualue Meaning

Page 4

az3 E 1 basic f-Field setup

a2d E 1 advanced f-Fiekl setup

afs E 4 BeField setup

azh E ¥ CF mpssayes

a?f E 1 N minimum delay

azi E 4 iH normal delay

azg E 9 1P error detpetion

a3l E @ iP error detection

a3l . E 9 multibearer sonneations

232 E 1 ABPLM/G.221 Yoice sarvies

a3l E 1@ Public Rccegs Profile supported
a3d E 4 Hon-voice circiit switched service
a3k E ] Non—-voice circult swibtched serejoe

MGE
o

MGE
DN

Fig. 25-7  Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 4

SIGNRLLING PP-TEST CONFIG. HELP

03: FIXED PART CAPABILITIES (cont.}
Bits  A/E/L Default-Yaluwe Meaning

Pape

#36 E 1 Standard authentication required
ad? E 1 Standard ciphering supparted

a38 E L ocation registration supported
Ex E 4 §iH service available

adl E 9 Hon-static Fixed Part

adl E 9 £188 service available

a2 E 9 LLNS servite available

a3 E 4 COHS service available

Al E 1 Recess Rights requests supported
i E 0 External handover supported

#16 E 9 Connection handover supported
ELrg E 0 Reseryed

FAGE
up

PAGE
Dok

Fig. 2.5-8  Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 5

SIGNALLING PP-TEST CONFIG. HELP

(3 MUE TI-FRAME NUMEER
Bits  W/E/C Default-Vialue Meaning

Page &

al-a? £ - header

ab-atl [ 1R 1] 06

al2-ad L 111060141 spare bits
add-a®? K - mulEiframe number

PAGE
up

PREE
BOWN

Fig. 2.5-9  Menu SIGNALLING PP-TEST CONF

1050.9008.60
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SIGNALLING PP-TEST CONFIG. HELP

BE: GPTIONAL 0-PACKET
Bits  ¥/E/C Default-Yalue Heaning

alt-a? 3 - header
ait-atl E - Qepasiet number
alf-a? E - patket spewific numher

Page ?

PAGE
up

PAGE
BN

Fig. 2.5-10 Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 7

SIGNALLING PP-TEST CONFIG. HELP

O-MIUE TRBLE

Rt maximm 8 digit sequence of §-Packets
e.q. 03060306 (E means OF packet)
Restriction: at minitum one 80 and 03 packet per sequence

. Page 8

PAGE
up

PRGE
DOUN

Fig. 2.5-11 Menu SIGNALLING PP-TEST CONFIGURATION HELP, page 8

PAGE - Change to previous help menu.
Up

PAGE Change to subsequent heip menu.
DOWN

To exit a help menu, press hardkey MENU UP.

1050.8008.60
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253 Configuration Menus for Measurements
2.5.3.1  Menu TX TEST CONFIGURATION
TX TEST CONFIGURATION tHE
POHER '
HODG-
LATION
TIIMG
Fig. 2.5-12 Menu TX TEST CONFIGURATION
POWER Change to configuration menu for power ramp measurements.
MODU- Change to configuration menu for modulation measurements.
LATION
TIMING Change to configuration menu for timing measurements.
2.5.3.2 Menu POWER RAMP CONFIGURATION
baues | POWER RAMP CONFIGURATION e
Z0 (okh) | ACABS.
LWER 1 20.0 dBm 25 (ul) | BeABSY
UPEER | 25.0 dBm 40 dE | CREL)

1.0 dB | D{REL.

EW ~1.0dB | E(REL)

ovnatic | cou CHER -6.0 4B | F(REL)

Eé,?,';;, EITTE oUT OF TOL SIKGLE SHOT

Fig. 2.5-13 Menu POWER RAMP CONFIGURATION

DEFAULT When this softkey is pressed, the default vaiues laid down in DECT specification
VALUFS CTROG are used as tolerances.,

LOWER Tolerance far the minimum absolute power of the DUT, averaged over a burst.
NTP
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UPPER Tolerance for the maximum absolute power of the DUT, averaged over a burst.
NTP

AVERAGE Number of bursts (1 to 12000) over which the NTP {(narmal fransmit power) is
(BURSTS) averaged. The graphic display shows only one burst. The value set here is

effective in the measurement menus CONNECTION ESTABLISHED, POWER
RAMP and RF - MODULATION.

DYNAMIC Selection of dynamic range:
s LOW
Dispiay of cne burst. Tolerance A (see Fig. 2.5-13) cannot be checked.
o HIGH

Measurement and dispéay of two bursts with different input sensitivity.
Tolerance A (see Fig. 2.5-13) can be checked.

STOP Selection of stop condition:
COND. « NONE

The measurement is performed continuously.

« QUTOFTOL
The measurement is stopped when a tolerance is exceeded.

s SINGLE SHOT
Only one measurement is made.

A (ABS.) Selection of tolerance for maximum absolute power up to 27 us prior to bit PO and
from 27 ys after the end of the packet.

B (ABS)) Selection of tolerance for maximum absolute power up to 10 us prior to bit PO and
from 10 ps after the end of the packet.

C (REL.) Selection of tolerance for maximum relative power referred to NTP between 10 us
prior to bit PO and 10 us after bit PO.

D (REL.) Selection of tolerance for maximum relative power referred to NTP between 10 us
after bit PO and 10 ys after the end of the packet

E (REL.) Selection of tolerance value for minimum relative power referred to NTP between
bit PO and the end of the packet.

F (REL.} Selection of tolerance for minimum relative power referred to NTP between the
end of the packet and 0.5 ys after the end of the packel.
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2.5.3.3 Menu RF-MODULATION CONFIGURATION

EFAULT | RF - MODULATION CONFIGURATION BT
BaTH . FREQ.
nata FI5 31 LIMITS: 150 kHz | FRER,
1259 kHz | FEME
MY, +4

1403 kiz | PR

1202 kiz | et

wurers) | 4 +403 iz | G0N"FiD,
13KkHz/ms | FRERY
o | TITTHOUT 0F TOL SINGLE SHOT ETEE T kz stot | et |
Fig. 2.5-14 Menu RF-MODULATION CONFIGURATION
DEFAULT When this softkey is pressed, the default values for this menu laid down in DECT
VALUES specification CTRO8 are used as tolerances.
DATA The following data patterns can be selected:
TYPE « 'FIG31"

This data pattern is best sulied for modulation measurements since it
contains long sequences of successive "zeroes” and "ones” (measurement of
maximum modulation deviation) and since there is a sequence of alternating
"zeroes” and "ones" at the end. The latter is a prerequisite for performing drift

measurements.
s "01010101"

Data sequence with the smallest deviation.
« "00110011"

Drift measurements not possibie.
s "00OG1111"

This data pattern is interpreted as "silence" by the converters {CODEC).
Drift measurements are not possible.

+ "PSRBS"
Pseudo-random bit sequence: random numbers similar {o the data sent in
real operation. Drift measurements are not possible.

*+ "SPRBS
Static pseudo-random bit sequence: random numbers that are the same in all
frames,
AVERAGE Number of bursts (1 to 12000) over which the medulation values are averaged.
(BURSTS) The graphic display shows only one burst. The value set here is effective in the
measurement menus CONNECTION ESTABLISHED, POWER RAMP and RF -
MODULATION.
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STOP Selection of stop condition:
The measurement is performed continuously.

o OUTOFTOL
The measurement is stopped when a tolerance is exceeded.

s SINGLE SHOT
Oniy one measurement is made.

FREQ. Selection of tolerance for minimum and maximum frequency offset.
OFFSET
MIN. +/- Selection of tolerance for minimum freguency deviation, measured over the B field
B-FIELD of received bursts.
MAX. +/- Selection of tolerance for maximum frequency deviation, measured over the
B.FIELD B field of received bursts.
MIN. +/- Selection of tolerance for minimum freguency deviation, measured over sync fietd
S-FIELD of received bursts.
MAX, +/- Selection of tolerance for maximum frequency deviation, measured over sync field
S-FIELD of received bursts.
FREQ. Selection of tolerance for maximum frequency drift within a received burst.
DRIFT
E DRIET The units in which the freguency drift measurement and tolerance limits are
UNITS displayed are selectable. The foliowing units are available:
» kHz/ms '
s kHz/slot
When the unit kHz/siot is selected the displayed number is greater by the factor
of 2.4.

The DEFAULT VALUES softkey does not change this setting, however the default
units after a system reset are kHz/ms. The default values for the frequency drift
tolerance limit (after pressing the DEFAULT VALUES softkey) are:

o 13 kHz/ms (CTRO6 first edition)
» 15 kHz/slot. (CTRO6G second edition)

These values are nof equivalent.

For each of these units, the maximum values for the frequency drift tolerance
limits are:

« 100 kHz/ms
o 42 kHz/siot.
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2534 Menu TIMING CONFIGURATION
biioes | TIMING CONFIGURRTION el
LIMITS: s.apom | ALtumacy
Lops | ok EOS-
s | G
2Ops | po SOKT-
Gt | % 2ns | DAy

e | EIImeuT oF ToL

Fig. 2.5-15 Menu TIMING CONFIGURATION

DEFAULT
VALUES

AVERAGE
(BURSTS)

STOP
COND.

TIME
ACCURACY

MAX.POS.
JTTER

MAX. NEG.
JTTER

MAX.PCKT.
DELAY

MIN.PCKT.
DELAY

1059.9008.60

When this softkey is pressed, the default values for this menu are used. These
values contain tolerances laid down in DECT Test Specification CTR06.

Number of bursts (2 to 1000) over which the timing values are averaged.

Selection of stop condition:

» NONE
The measurement is performed continuously.

s OUTOFTOL
The measurement is stopped when a tolerance is exceeded.

s  SINGLE SHOT
Only one measurement is made.

Selection of tolerance value for time accuracy. This is the accuracy of the time
period in which the selected number of bursts is received referred to the time
standard of the CMD80.

Selection of tolerance for maximum positive jitter. This is the maximum time
inferval between two successive bursts minus the average interval.

Selection of tolerance for maximum negative jitter. This is the minimum time
interval between two successive bursts minus the average interval.

Seiection of tolerance for maximum fime interval between bursts of the CMD80 as
FP and bursts of the PP under test minus 5 ms. This softkey is not provided in the
FP-TEST.

Selection of tolerance for minimum time interval between bursts of the CMD&0 as
FP and bursts of the PP under test minus 5 ms. This softkey is not provided in the
FP-TEST.
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2.5.3.5 Menu BIT ERROR RATE CONFIGURATION

FE=TEST
pEet

| Xrent | BIT ERROR RATE CONFIGURATION
§PSRBS UPPERLIBIT:

By | 100 * [320 Bit

| o

STop
£OND, HOHE

su00 o | T

50000 pom | PR

10000om | peg

10000 pom | KR TER

{1.00 5}

6 7

0 1 3 4 5

MELTI
8 95 16 11 BERRER

Fig. 2.5-16 Menu BIT ERROR RATE CONFIGURATION

PEFAULT

DATA The following data patterns can be selected:

|TYPE .

FIG31"

When this softkey is pressed, the default values for this menu are used. These
VALUES values contain tolerances laid down in DECT Test Specification CTROG.

128 bits with the pattern "010101...", 64 bits "1", 84 bits "0", 64 bits with the

pattern "016101.."
01010101

320 bits with the pattern "010101.."

"30110011"

320 bits with the pattern "00110011..."

"00001111°

3206 bits with the pattern "00001111..."

"PRBS"

CCITT O.153 patiern with the period 2.1 in accordance with CTRO6 (default)

"SPRBS"

Static pseudo-random bit sequence with the period 320.

EVAL input of measurement window in bursts between 1 and 30 000 000 (one burst with

WINDOW 320 net bits per slot. Frames are repeated with a period of 10 ms).

RESULT Display of result in ppm or in exponential notation.

UNIT

1050.9008.60
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STOP
COND,

CURRENT
BER

CURRENT
FER

LONGTERM
BER

LONGTERM
FER

MULT
BEARER

1050.9608.60

Selection of stop condition;

o  NONE
The measurement is performed continuoustly.

»  EVAL. WINDOW ELAPSED
The measurement is stopped when the time of the measurement window has
elapsed.

» UPPERLIMIT BER
The measurement is stopped when the folerance for LONGTERM BER is
exceeded.

s UPPERLIMIT FER
The measurement is stopped when the tolerance for LONGTERM FER is
exceeded.

Selection of tolerance for maximum current bit error rate.

Selection of tolerance for maximum current frame error rate.

Selection of tolerance for maximum bit error raie averaged over the measurement
window.

Selection of tolerance for maximum frame error rate averaged over the
measurement window.

Selection of slots to be used for fast bil error rate measurement, After activating
the softkey MULTI BEARER, the slot number is selected by means of the
spinwheel and aclivaied or deactivated with ENTER. The slof for the traffic bearer
selected in menu SIGNALLING PP/FP-TEST cannot be deactivated. All selected
slots use the channel number (carrier) of the fraffic bearer. Adjacent slots cannot
be used. Six slots can be used in the PP-TEST, two slots in the FP-TEST.

NOTE:
Not all DECT systems can set up and maintain calls to the same pariner in
several slots simultaneously.

For example, if two ftraffic bearers are sef up and an FER of 50% is
displayed, this indicates that a second sfot can be set up (eg for the
purpose of handover}, but that this slot is not intended for data
transmission.

If the dummy slot of an FP is maintained affer the call setup, this may
prevent a further bearer from being set up in the dummy slot and its
adjacent slot. If the CMD60 operates as FP (PP-TEST), the dummy bearer
can be switched off in menu SIGNALLING PP-TEST CONFIGURATION (see
section 2.5.2.1).
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2.5.4 General Configuration Menus

2.5.41 Menu RF CONNECTOR/EXTERNAL ATTENUATION

E RF CONNECTOR # EXT. ATTENUATION
RF CGHNEETOR IH USE: | EXY, ATTEHURTIOHK: 8.0 B EXT.ATT,

HF /007
RFIN1s | RFEN/OUT €12 RFINZ RFOUTZ 0.0 de | ERLATT.
RFOUT 2 . RFIN 2
RFIN 2/ . 3 © EXT.ATT.
RF 0UT 1 @ © 4.0 dB | g gyt 2
RFIN2/ 1
RF 04T 2

Fig. 2.5-17 Menu RF CONNECTOR/EXTERNAL ATTENUATION

The CMD&0 has three RF connectors:

- & bidirectional input/output {(RF IN/OUT)
- a sensitive input (RF IN 2)
- & high-level output (RF OUT2)

The three connectors cannot only be used alternatively bul also combined. There are four possible
combinations. An attenuation can be entered into the CMD60 for each connector. The attenuation is
taken into account in level settings and tevel measurements. Negative attenuation values have the effect
of amplification.

RF IN/OUT With these four softkeys, one of the four possible input/output combinations is
selected. The associated switch positions are shown in the figure below.

fo
RF IN2
RF OUT2
EXT.ATT. Selection of carrection value for path attenuation between the CMDG0 and the
RF INJOUT DUT at /O connector RF IN/OUT. Negative values are intended for series-
0 connecied amplifiers, if any. The correction values are used, for example, for
EXTATT optimally using the dynamic range of the CMDB80. They are further taken into
RE (SUT 2 account in level outputs and level measurements.
RFIN 2
e Signalling

receiver
RFIN/GUT Test‘
—p— receiver

RFOUTZ e Signal

generator

3

Fig. 2.5-18 Input and output circuitry
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2.54.2 Menu SYNCHRONIZATION

[Eidat sl
SYNCHRONIZRTION 1y
REF. FREQUENCY:
REF,FRED 10 MHx INTERN tw REF AU O
REFOUT2 | 13.824 MHz Al
aonr | CESEEEstave

Fig. 2.5-19  Menu SYNCHRONIZATION

REF. EREQ. (only with Option CMD-B3)
Selection of internal or external reference frequency of 10 MHz. All internal

frequencies of the CMDBQ are derived from this reference frequency.

NOTE:

If ™10 MHz EXTERN" is selected and no external reference is connecited,
attempts to sef up a call may fail and measurements may produce incorrect
results. This condition is indicated by a message in the upper status line of
the menus SIGNALLING PP-TEST and SIGNALLING FP-TEST .

REF. OUT 2 Selection of a DECT frequency to be output at socket REF OUT 3 {rear panel).
Possible values are: 13.824 MHz, 6.212 MHz, 3.456 MHz, 1.152 MHz, 576 kHz,
288 kHz or 144 kHz, These frequencies are derived from the internal or exiernal
10-MHz reference frequency.

NOTE:
The output frequency of REF OQUT 3 is undefined in the main menu and in
menu RF SIGNAL GENEFRATOR,

SYNC If several CMD60 are operated in the PP-TEST {production line), they can be
PORT synchronized ic one ancther. This allows simultaneous measurements on
different siot/carrier pairs without the testers interfering with one another. To this
end, the testers are interconnected via two differential lines connected to the 50-
pin socket on the rear. One CMD60 operates as a MASTER, the others as
SLAVES. The MASTER must change to the status SIGNALLING PP-TEST before
the SLAVES change to this status,

NOTE:

If "SLAVE" is selected accidentally and no master is connected, attempts to
set up a call may fail and measurements may produce incorrect results.
This condition is indicated by a message in the upper status line.
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Example of master/slave operation of CMD&0 {synchronized to DECT timing)

CMDB0 CMD80 CMDBS
Master Slave Siave
| 2425 24 25 24 25
L 1 _——
I ——
24 25 Unshielded, twisted-conductor
cabie up to approx. 100 m
CMDB0 '
Slave

Fig. 2.5-20 Synchronization of several Testers CMD60
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2.54.3 Menu PRINTER

Various setting for data printout can made in this menu:

e Seiection of printer type

» Seiection whether a hardcopy is made immediately or whether the drawing is first stored in a file.
s Selection whether the application report is printed immediately or whether it is first stored in a file.

» Seiection of file name in 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).

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

PRINTER
| THTER | Epson Ry Series FILEPRINT: HaRocopy | TR
e | THTERH HARRCOFY: THTERH
FLE | pRiuron pRey
[PRINTO00 |
BRINTODT ]
e | DELETE
CBRINT REPORT: T o
eI INTERN e | HARECOPY
e | prorem T
Fig. 2.5-21a Menu PRINTER
PRINTER Selection of printer type (relevant for hardcopy only).
TYPE
Softkeys in the HARDCOPY field:
PRINT Selection of print channel for hardcopy.
CHANNEL CENTRONICS  CMD prints via the Centronics interface.
INTERN CMD prints into an internally generated file. The name of this
file can be selected with the FILE NAME softkey.
MEMCARD CMBD prints into a file generated on its memory-card drive. The

name of this file can be selected with the FILE NAME softkey.
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FILE
NAME

Eniry of file name into which a hardcopy should be written. The general DOS rules
apply for the file name. Groups of successive guestion marks in the file name are
replaced by a numeral when the file is created. Counting staris at 0, if O already
exists it is replaced by 1, an existing 1 is replaced by 2, etc. When the group of
numerats is full, no more files can be created by the CMD.

Example:

Files PRINTO00 to PRINT999 are created with FILE NAME in the PRINTER
menu. If file PRINT999 already exists no more files can be created. Therefore,
with the next hardcopy the CMD will write into the PRINTS29 file, however not
before asking the operator whether the existing file may be overwritten. In the
Printer menu shown, files PRINT000 to PRINT004 already exist. The next
hardcopy command on the print channel INTERN wouid create the file PRINT005.

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

Softkeys in the REPORT fieid:

PRINT
CHANNEL

FILE
NAME

Selection of print channel for the different application reports.
CENTRONICS CMD directly prints onto the Centronics interface.

INTERN CMD prints into an internally created file. You may chose a
name for this file with the FILE NAME softkey.
MEMCARD CMD prints into a file created on iis memory-card drive. You

may chose a name for this file with the FILE NAME softkey.
OFF CMD ignores ail print commands.

Same as in the HARDCOPY field. This softkey cannot be used if CENTRONICS
or OFF has been selected under PRINT CHANNEL.

Softkeys in the FILEPRINT field:

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

FILE
TYPE

SELECT
SOURCE

1050.9008.6C

Selection of report type.

AUTOTEST REPORT  Files generated by the CMD during a DECT autotest.

HARDCOPY Files generated by the CMD when the HARDCOPY key
is pressed.

Selection of file display.

INTERN CMD displays internally stored files.

MEMCARD CMD displays the files stored on the memory card.
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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:

PREV
LINE

NEXT
LINE

DELETE

SHOW
HARDCOPY

SHOW
REPORT

Downward scrofl in the displayed file list. The cursor remains in its original
position.

Upward scroll in the displayed file {ist. The cursor remains in its original position.

Clears the cursor-selected file.

Display of cursor-selected file. Since the hardcopy display takes up the whole
screen, all softkeys are disabled while the file is displayed. For printing the
dispiayed file press the HARDCOPY key.

This softkey is only available if HARDCOPY has been selected with FILE TYPE.

Display of cursor-selected file. To do so CMD changes to the REPORT menul,

This softkey is only available f AUTOTEST REPORT has been selected under
FILE TYPE. The key is at the same location as the SHOW HARDCOPY softkey.

With the print channel set to internal, the user is asked upon pressing the hardkey HARDCOPY 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 foliowing menu is displayed.

PRINTER

PRINTER
TYPE

Epson BY Series

FilE

START
PRINT

NgWe | PRINT???

Fig. 2.5-21b Menu PRINTER (for editing a file name)

PRINTER
TYPE

1050.8008.80

Selection of printer type (relevant for hardcopy only).
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FILE Entry of file name as described above.

NAME

START Printing (into a file), which had been interrupted for editing, is now continued.
PRINT Press MENU UP fo abort the print procedure.

2.5.4.4 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.

REPORT AUTOTEST REPORT

" PAGE

TE§T: Auto Test 01 e

______ i LINE

Tested by 1 {Hame) up
Test Location @ {Location? LINE
Tupe of Device i <levige? AU
Serial Humber : {Serial No)>
Lompany 1 {Lonpany? Egag
RFPI : 80Daooo0D0o PHID ¢ pooas

{01y SETUP CONNECTION PR-TEST
flode v LOOPBALK Traffic Slot 2
RF Level v ~-73.0 dBn Traffic Carrier 1]
A0 Prote + DONBDIAFFRSED  Carvier Bffset 1 8.8 PRINT
03 Prota : 003041108608  Dummy iF Traffic : BFF FLE

Fig. 2.56-22 Menu REPORT

PAGE Upward scroli of displayed text by one page.
up

LINE Upward scroll of displayed text by one line.

UpP

LINE Downward scroli of dispiayed text by one line.
DOWN

PAGE Dewnward scroli of displayed text by one page.
DOWN

PRINT Qutput of displayed text o g printer,

FILE
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2.54.5 Menu SOFTWARE OPTIONS

In the SOFTWARE OPTIONS, the options are indicated that can be enabled by means of 2 code.
SOFTWARE OPTIONS

CHO=KE6 HOC/HIG (EMDE4/ET:

CHO-K43 NARRDW EBAND RF SPECTRUM ANMALYZER
CHO-EES  CIFHERING (OMDEASEY)

SHO-KEG D10 (OHDEL/37)

SHD-ETT VIRTUAL PO

GHO~ERG  B/] MEASUREMIHIE (OMB $0/,88)
GHO-BF0 RE INE S ORF QUYR GGME H0U8R
GHO=B44  MELTITONE RUBTD ANALYELY

conE f HARDW,
HIMBER FTHING

Fig. 2.5-23 Menu SOFTWARE OPTIONS

coDE Entry of code for enabling a software option.

NUMBER

HARDW. Selection of menu HARDWARE OPTIONS {see section 2.5.4.6).
OPTIONS

2.5.46 Menu HARDWARE OPTIONS

In the menu HARDWARE OPTIONS, the hardware configuration of the CMD60, the software and
firmware versions and the serial number of the unit are indicated.

Digital Radiocommunication Tester CHMD
MOBDEL: GO M SERIRL Ki: 840673/7818

SOFTWARE VERSIOH: X 3.00 02.05.96
DECT FIRMUARE VERSIOM: D4.474 45.4.9%

IHSTRLLED OPTIONS:

B 1 CHD~B4 /2 GO REFERENGCE OSCILLATOR [ 1 ¢ME-BY  fbir IMTERFACE 1CHD 54457)

£/ 1 eMB-BE  MULTI-REFERENCGE FREQUEMEY INSOUT [ 3 GMB-BE  TEST MOBILE FUMCSTIOMALITY (8MD 547870
041 Hb-B4  FRAST POWER RAMF, PHASE/FREN. ERRGR, BLR [ 7 SMD-B3  2nd RF-SYNTHESIZER

[ 1 SHD-B44 AUDID MERZUREMENT UNIT [+3 CME-B19 DCS 1900 (GMD B5/5T2

[/ 1 CHD~EB4Z HIGH DYNAMIC BURST ANRLYSIS
[+ 1 ¢HD-g42 SPELCTRUM MEASUREMEMT UNHIT
1+ 1 CHD-BS  SPEEGH GODES

141 ¢HDb-8¢  ADAFIER FOR CMB~BE.. OFTIONS
1+ 1 ¢HD-BE4 IEEE 488 BUS INTERFAGE

141 eMD-B82 MEMGRY EARD IMTERFRCE

COodE DYH. AT H.MERS & HE Lol SERS

Fig. 2.5-24 Menu HARDWARE OPTIONS
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2.54.7 Menu OTHER CONFIGURATION PARAMETERS

OTHER CONFIGURATION PARAMETERS

sevaeer | ou A 740297 | DATE
pelsTC. | ok 1458 | THE

Fig. 2.5-25 Menu OTHER CONFIGURATION PARAMETERS

KEY Switches keyhoard click on and off.
BEEP

ACOUSTIC Switches acoustic warning on and off.
WARNINGS

DATE The date can be entered.

TIME The time can be entered.
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2.5.5 Configuration Menus for Additional Measurements

2.5.51 Menu ADDITIONAL MEASUREMENTS CONFIGURATION

For current measurements, an offset can be defined that is added to the resulis. This can be used for
accurate zero adjustment. Furthermore, it allows results to be related o a reference value,

ADDITIONAL MEASUREMENRTS CONFIGURATION

OC UBLTABE

AVG. D€ CURRENT
|_o.300 ]

0.300 A RF METER

| CURRENT
| GFESET

BIST.

RULT-
TONE

AF GEN.
FREQ.

AF GEN,
LEVEL

Fig. 2.5-26 Menu ADDITIONAL MEASUREMENTS CONFIGURATION

ZERO The last measured value of the actual average current consumption {ie without

OFFSET any offset correction) is taken as the offset for current measurements.

CURRENT Entry of a user-selectable value as the offset for current measurements. If the

OFESET hardkey CLEAR/OFF is pressed or if "0" is entered, no offset correction is
performed.

AF MFTER Change to configuration menu for AF voltage measurements.

DIST. Change to configuration menu for distortion measurements.

MULTI Change to configuration menu for multiione measurements.

TONE

AF GEN. Change to configuration menu for AF generator

AF GEN.

FREQ.

AF GEN.

LEVEL
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2552 Menu AF METER CONFIGURATION

AF METER CONFIGURATION
BANB
4800 Hz pAGE
BIRT(2) BAND
*BHE 300.0 B2 | ymyy
- {"will alse ehangs The " § LOWEST
INPUT [AF UOLTH. L) i Hgtortien h!ei?ter setting j 180 Hz | ppeg,

Fig. 2.5-27 Menu AF METER CONFIGURATION

RMS The AF volimeter measures rms values.

SQRT(2} The AF voltmeter measures rms values. However, the displayed value is weighted

*RMS with a factor of 1.41 (corresponding to the peak value of a sinewave signal).

INPUT For Testers CMDB0 with serial No. 841 236 and higher, this softkey allows the
input of the AF voltmeter to be applied directiy to the output of the ADPCM {see

section 2.4.5).

NOTE: :
The internal ADPCM is addressed in the NORMAL mode only (see section
24.2.1).
NOTE:
This setting also changes the input for the distortion and the multitone
measurements.
BAND A bandpass filter can be connected in the signal path of the AF volimeter to
PASS suppress ambient noise. After activating this softkey, the center frequency can be

varied. The bandpass fitter can be deactivated by pressing the hardkey CLEAR
OFF and switched on again with ENTER ON,

BAND After activating this softkey, the bandwidth of the bandpass filter can be changed.
WIDTH
LOWEST Entry of the iowest AF frequency weighted without measuring error. High values
FREQ. reduce the measurement time.

NOTE:

This setting also changes the limit frequency for distortion measurements.
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2.5.5.3

Menu DISTORTION METER CONFIGURATION

DisT.
FREQ.

INPUT

DISTORTION METER CONFIGURATION
1008.8 Hz
IEIINE AP ¥ hoker seving ) 100wz | HEE

Fig. 2.5-28 Menu DISTORTION METER CONFIGURATION

DIST. Entry of the operating frequency for distortion measurements {center frequency of
EREO. notch filter).
INPUT For Testers CMD60 with serial No. 841 236 and higher, this softkey allows the
input of the AF volimeter to be applied directly to the ouiput of the ADPCM (see
section 2.4.5),
NOTE:
The infternal ADPCM is addressed in the NORMAL mode only (see section).
NOTE:
This seiting also changes the input of the voltmeter.
LOWEST Entry of lowest AF frequency weighted without measuring error. High values
FREQ. reduce the measurement time.

NOTE:
This setting also changes the limit frequency for distortion measurements.

1050.9008.60 2.88 E-5



CMD60 Description of Configuration Menus

2554

Menu AF GENERATOR CONFIGURATION

AF GENERATOR CONFIGURATION

AF GEM.
T@ a0PCH

10.00z |l
oN 10.00 my | REVEL

Fig. 2.5-29 Menu AF GENERATOR CONFIGURATION

AF GEN. For Testers CMDB0 with serial No. 841 236 and higher, this softkey allows the
TO ADPCM output of the AF signal generator to be connected to the input of the internal
ADPCM (see section 2.4.5). Any connections made fo pins 43 and 44 of the 50-
pin multifunction connector on the rear will then be ineffective.
NOTE:
The internal ADPCM is addressed in the NORMAL mode only (see section
2.4.2.1).
NOTE:
This setting also changes the AF generator,
FREQ. Entry of increment for varying the frequency of the AF generator by means of the
INC. spinwheel.
LEVEL Entry of increment for varying the level of the AF generator by means of the
INC. spinwheel.

The signal generalor can be deactivated by pressing the hardkey CLEAR OFF and swiiched on again
with ENTER ON.
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2.5.5.5

Menu MULTITONE AUDIO ANALYSIS CONFIGURATION
{only with Options CMD-B41 and CMD-B44)

In this menu, the setlings for multitone measurements (see section 2.4.5.2) are made.

oerailT | MULTITONE RUDIC ANALYSIS CONFIGURATION

TOME g
INDEX

FRER 1040 Hz

LEVEL 10 mi

UPPER
Zod | oo

EOWER
8a¥ | caen

UPPER
3dB | P REL

LOVER
—3dB | OeREL)

AF GEN.

LEAD Gms ﬁélg;lg?qisﬂ 3hﬂaane~
¢ Al
%gﬁ' LITIR cuT OF TOL, SINGLE SHOT METER settings 0L OFF | ?5 g%ﬁ

HF VOLTH, {HEgH SR L

Fig. 2.5-30 Menu MULTITONE AUDIO ANALYSIS CONFIGURATION

DEFAULT

TONE
INDEX

FREQ

LEVEL

STOP
COND.

1050.9008.60

When this sofikey is pressed, the default values for this menu are used.

With TONE INDEX, the index of the tone is selected for which the frequency, level
and tolerance limits are (o be set. Indexes between 1 and 14 can be selected.

Setling of frequency for the tone selected under TONE INDEX. Integers between
50 and 8460 Hz can be selected. If the tone in question is not to be measured, ie
if less than 14 tones are to be measured, the index can be switched off by
pressing the hardkey OFF,

Setting of generator level for the tone selected under TONE INDEX. Values
between 1 mV and 5V can be selected. It should be noted however that the sum
of the levels of all tones must not exceed 5 V. The genereator can be switched off
by pressing hardkey OFF. In contrast to switch-off performed under FREQ, a
measurement takes place in this case,

Selection of stop condition:

» NONE
The measurement is performed continuously.

o OUTOFTOL
The measurement is stopped when a tolerance is exceeded.

¢ SINGLE SHOT
Only one measurement is performed.
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INPUT For Testers CMDB0 with serial No. 841 236 and higher, this softkey aliows the
input for the multitone measurement to be applied directly to the output of the
ADPCM.
NOTE: _
The internal ADPCM is addressed in the NORMAL mode only {see section
2.4.2.1}.
NOTE:
This setting also changes the input for the other AF measurements,
UPPER Setting of upper tolerance limit for the tone selected under TONE INDEX for
LIM.{ABS) absolute measurements. Values between 1 mV and 9.999 V can be selected. The

vaiue must however be at least 1 mV above the lower tolerance limit. The value
can also be entered in dBm or converted from or to dBm using the unit keys.

LOWER Setting of lower tolerance limit for the tone selected under TONE INDEX for
LIM.(ABS) absolute measurements. Vaiues between 0 mV and 9.998 V can be selected. The
value must however be at least 1 mV below the upper tolerance limit. The value
can alse be entered in dBm or converted from or to dBm using the unit keys.

UPPER Setting of upper tolerance limit for the tone selected under TONE INDEX for

LIM.(REL) relative measurements. Values between -79 dB and +80 dB can be selected. The
value must however be at least 1 dB above the lower tolerance limit.

LOWER Setting of lower folerance limit for the fone selecied under TONE INDEX for

LIM.(REL) relative measurements, Values between -80 dB and +79 dB can be selected. The
value must however be at least 1 dB below the upper tolerance limit.

AF GEN. Setting of lead time of generator untif the start of the measurement. This lead

LEAD allows filter transient times and delays in transmission 1o be taken into account.

Values between 0 and 65 s can be selected in steps of 1 ms.

AF GEN. For Testers CMD80 with Serial No. 841 236 and higher, the output of the
TO ADPCM multitone generator can be connected fo the input of the internal ADPCM. The
connections made to pins 43 and 44 of the 50-pin multifunction connector on the
rear are in this case ineffective.

NOTE:
The internal ADPCM is addressed in the NORMAL mode only (see section
2.4.2.1).

NOTE:
This setting also changes the output of the AF generator.
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2.6 Autotest

The autotest enables the automatic run of measurement steps without any remote control. There are 20
different autotests consisting of up 1o 50 freely configurable measurement steps referred to as actions.
The actions are used for call setup and call clearing and for measurements, Log printouts may be
generated either while the test is being performed or after compietion of the test. After the autotest has
been completed, it is indicated whether the actions have been carried out successfully or whether
toierances were exceeded. If Option CMD-B62 is fitted, transfer to other Testers CMDB0 is possible via
the memory card.

2.6.1 Menu AUTO TEST

The softkey AUTO TEST in the main menu is activated to branch info the AUTO TEST menu. In this
menu, one of 20 autotests is selected, general report and test parameters are entered and the selected
autotest is started. Hesides, the menu is provided to branch inte further menus for performance,
configuration and copying of the tests,

AUTO TEST o1 autoTestm

DEVICE {Device> {;RE'?;:}':
TESTED 1 cMame> (Seriallo) | FERAL
Eggg?lm {Location® {Company} ggrg;aw

0000600000 | RFFM

GOODE | PHID
LOMFIG,
cory HTART
Fig. 2.6-1  Menu AUTO TEST
SELECT After activating this softkey, one of 20 autotests is selected using the spinwheel.
DEVICE Eniry of report information either by means of a PC-AT keyboard connected to the
rear panel or by means of the spinwheel in conjunction with the cursor keys
TESTED START and LOCAL. This information is not specific for an autotest.
BY
TEST
LOCATION
SERIAL
NO
COMPANY
NAME
COPRY Branching to a menu for copying and deleting autotests.
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PRINT IS This indicates that a report is generated on the printer while the aufotest is
ON performed. The report can be switched off by pressing this softkey.

PRINT I3 This indicates that there is no report generated while the autotest is performed.
OEE The report can be switched on by pressing this softkey.

REPI Entry of an RFPI for the DECT unit under test. In case of an FP, automatic RFPI

identification and acceptance are possible (see section 2.68.4). The value set is
displayed with the test report.

PMID Entry of a PMID for the DECT unit under test. With PP-TEST, it is used for
logging only.
CONFIG. Branching to the configuration menu AUTO TEST EDIT, where the autotest is

programmed. The CONFIG hardkey can be used aliernatively.

START Starting the currently selected autotest.

2.6.2 Menu AUTO TEST EDIT

The AUTO TEST menu allows for branching inte this menu by actuating the CONFIG softkey or
hardkey. in this menu, the current autotest is programmed by selection of the actions.

NOME AUTO TEST EDIT  o¢t:shortppTest
SETP CONNECTION PP-TEST CUNFiE
HODE: LOBRBACK
SYNCH, TE: AT 65 i
RF LEUEL: 40,4 B
Divy CobER: 0 PREV.
TREEFICSLOT: 2 1 ALTION
IRAFFIC CORRER: 0, 01 (SETUP CORRECTION PF-TEST |
OUMMY IF TRAFFIC:  OFF 02 FOLER RANP - -
00 PROTO: QOOOO3FFOD0D |03 R MODULATION NEXT
03 PROT: Q03041108008 | pq TIMING ACTIGH
GAOIE SO |55 g Ennon note e
INSERT gﬁgx THBLE: 3060206 06 BEARER RELERSE DOWH
07 FREE
REMOUVE Press "CONFIE™ to change the setup. (D8 FREE
Fig. 2.6-2  Menu AUTO TEST EDIT
NAME Entry of a name for the current autotest using either the PC-AT keyboard

connected to the rear panel or the spinwheel in conjunction with the START and
LOCAL keys used as cursor keys. Presetting of the name is "FREE" and, after
programming, it is "Auto Test xx", xx indicating the autotest memory location.

INSERT Inserting a free action step prior to the current (framed) action.

NOTE:
If the previous action is occupied, it is removed.
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REMOVE Deteting of the current (framed) action. The subsequent actions move up by one
position each.
PAGE UP Paging up the autotest by 14 aclions (in the direction of step 01}.
PREV. Selection of the previous step.
ACTION
SELECT Selection of an action for the current action step. The foliowing actions may be
ACTION selected:
FREE
SETUP CONNECTION PP-TEST
SETUP CONNECTION FP-TEST
POWER RAMP
RF MODULATION
TIMING
BIT ERROR RATE
BEARER RELEASE
CONDITIONAL GOTO
PAUSE
Each of these actions except for FREE, BEARER RELEASE and PAUSE can be
configured upon actuating hardkey CONFIG.
NEXT Selection of next action step.
ACTION
PAGE Paging down the autotest by 14 action steps (in the direction of step 50},
DOWN

The actions initiale the following operations:

Action Operation For For
measurement configuration
see section see section

FREE none- is skipped

SETUP CONNECTION PP.-TEST | Call setup toa PP 24.24 283

An existing connection is cleared
SETUP CONNECTION FP-TEST | Call setup o an FP 2422 2864
An existing connection is cleared

POWER RAMP Measurement of power and power ramp versus 2432 285

fime

RE MODULATION Measurement of modulation parameters 2433 2.6.6

TIMING Measurement of timing parameters 2434 2.6.7

BIT ERROR RATE Measurement of BER and FER 2435 2.6.8

BEARER RELEASE Ciearing of the connection

CONDITIONAL GOTO Jump that can be linked 1o a condition 2.6.9

PAUSE Breakpoint at which the program can be

interrupted and continued by pressing a key

1050.008.60
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2.6.3 Menu SIGNALLING PP-TEST CONFIGURATION

UEFRULT | SIGNALLING PP-TEST CONFIGURATION BT | Lere
s | oooocsrroooo : oH LA
¥ s | oosoaniosoos o | B
Yo | ooeroFoooong o | ChkRitn
Mo | oooooooooooo 2 |sor
Mk | osoe03ns 0 | ChRnien
SN ) auto5s ~4fhD dBm | RF LEVEL
HADE HERMAL ECHO +0.0 EE?%{;E%‘ #

Fig. 2.6-3  Menu SIGNALLING PP-TEST CONFIGURATION

DEFAULT This softkey selects the default values preset for this menu.

VALUES

Qo Prototype of the QO packet. In the Q0-packet, the FP {in this measurement mode
PROTO the CMD80; transmits static system information, eg supported DECT channels.

This vaiue can be entered in the hexadecimal format. However, not all of the bits
are transferred to the signalling. Decoding of the individuat bits can be requested
using the "HELP" softkey (not to be confused with the hardkey KEY HELP). The
transmission sequence of the Y-packets is determined by the QMUX-TABLE.

NOTE:
Modification of the preset value may cause a failure of the call setup.
Normally, it is not necessary fo change this value.

Q3 Prototype of the Q3-packet. In the Q3-packet, the FP (in this measurement mode
PROTO the CMDG0) sends the supported features, eg, siot types and message types.

This value can be entered in the hexadecimal format. However, not all of the biis
are transferred to the signalling. Decoding of the individual! bifs can be requested
using the HELP softkey (not to be confused with the hardkey KEY HELP). The
transmission sequence of the Y-packets is determined by the QMUX-TABLE.

NOTE:

Modification of the preset value may cause a failure of the call setup.
Normally, it is not necessary to change this value.

1050.9008.60 285 E-5



Description of Autotest Menus CMD60

06 Prototype of the Q6-packet. in the Qb-packet, the FP (in this measurement mode
PROTO the CMDG0) sends the number of the current muitiframe. This packet is optional

in the DECT signalling, however it is required by some portable parts. However,
nat all of the bits are transferred to the signalling. Decoding of the individual bits
can be requested using the HELP soitkey (not to be confused with the hardkey
KEY HELP). The transmission sequence of the Y-packets is determined by the
QMUX-TABLE.

NOTE:
Modification of the preset value may cause a failure of the call setup.
Normally, it is not necessary to change this value.

QE Prototype of any further Q-packet. This packet can be fresly selected and any Q-

PROTO packet can be formed by entering the corresponding value (eg a Q5-packet). The
transmission sequence of the packets is determined by the QMUX-TABLE,
NOTE:

Modification of the preset value may cause a failure of the call setup.
Normally, it is not necessary to change this value. This possibility is only
provided for products whose PPs require a further Q-packet.

OMUX Ertry of the transmission sequence of the Q-packets used. The entry of
TABLE "0306030E" eg implies a pericdic sequence of Q-packets, ie: Q0 - Q3 - Q0 - Q6 -

Q0 - Q3 - Q0 - QE. "E" represents the freely selectable Q-packet..

Since at least one Q0-packet and one Q3-packet are mandatory in DECT, the
entry must contain af least one "0" and one "3" in each case.

NOTE:
Modification of the preset value may cause a failure of the call setup.
Normally, it is nof necessary to change this value.

SYNCH. Entry of a time period for synchronization of the PP o the synchronization signal
TIME of the CMD60. Time values from 0 to 10 seconds can be selected in steps of one

second. Besides, in the MANUAL setling, the successful synchronization can be
indicated using the CONTINUE softkey. This key may also be used to shorten set
synchronization times to the delay.
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MGDE

HELP

DUMMY IF
TRAFFIC

1050.9008.60

Different modes of connaciion are sef:

» LOOPBACK:
The DUT {Device Under Test) is set to the loopback mode in order o refurn
the transmitted data without modification. This is the prerequisite for
medulation and bit error rate measurements.

« NORMAL:
The DUT converts the received data in the CODEC and passes them on to
the loudspeaker. Signals recorded via the microphone are also converted and
sent to the CMDS60. This mode allows for performing audio measurements
{microphone, loudspeaker, converter).

NOTE:

Not all portable parts permit audio connections in the tesf mode.
Therefore, it may happen that NORMAL and ECHO modes do not have
the desired resulf.

« ECHO:
The signais applied to the microphone are sent to the CMD80, delayed by one
second, reiurned to the DUT and ouiput at its loudspeaker. This mode
permits fast qualitalive testing of the DUT.

NOTE:

Not all portable parts permit audio connections in the test mode.
Therefore, it may happen that NORMAL and ECHO modes do not have
the desired result.

Change to the help menus providing further information on the possible inputs of
the Q-packets.

Setting of the switch to determine whether the dummy bearer is to be maintained
after the call setup. A few DECT systems require the dummy carriers to be
maintained. However, this ieads to restrictions in the selection of additional slots
in the case of the fast bit error rate measurement. '
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DUMMY
SLOT

pUMMY
CARRIER

TRAFFIC
SLOT

TRAFFIC
CARRIER

RF LEVEL

CARRIER #
OFFSET

1050.9008.60

Entry of slot number of dumimy bearer to be transmitted. Values between 0 and
11 can be entered. Please noie that the slot values of the dummy bearer and the
traffic bearer must not be identical. Moreover, adjacent slot values (eg 5 and 6, or
11 and 0} are permissible only if the channel numbers of the dummy bearer and
the traffic bearer are identical,

Entry of channel number of dummy bearer to be transmitted. Channel numbers
between 0 and 9 can be entered. If the dummy bearer and the traffic bearer have
adjacent slot numbers, the channel numbers of the dummy bearer and the traffic
bearer must be identical.

Entry of slot number of traffic bearer for cali setup. Values between 0 and 11 can
be entered. Please note that the slot values of the dummy bearer and the traffic
bearer must not be identical. Moreover, adjacent slot values {eg 5 and 6, or 11
and 0) are permissible only if the channel numbers of the dummy bearer and the
raffic bearer are identical.

Entry of channel number of traffic bearer for call setup. Channel numbers
between G and 9 can be entered. If the slot numbers of the dummy bearer and the
fraffic bearer are adjacent, the channel numbers of the dummy bearer and the
{raffic bearer must be identical.

Selection of transmit power between -40 dBm and -100 dBm (referred to
RF IN/OUT} in steps of 0.1 dB.

Seiection of value for CARRIER # OFFSET between -3 and +3 in steps of 0.5. To
operate a larger number of test assembiies simuitaneously and/or maintain
telephone communication with DECT systems, the CMD80 offers the possibility of
exiended channels, ie channels going beyond the DECT frequency band, By
varying the CARRIER # OFFSET value, the assignment of channel numbers to
frequencies can be changed at half the DECT channel spacing (see table in
section 2.4.2.1). Values for CARRIER # OFFSET unequatl to zero are displayed in
the menus SIGNALLING PP-TEST and SIGNALLING FP-TEST.

NOTE:

To make use of the facility of extended channels offered by the CMD60, the
DUTs must be capable of performing the same channelffrequency
assignment (exceeding the DECT frequency band). If the value for CARRIER
# OFFSET is changed accidentally, this will cause the call setup to fail.
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2.6.4 Menu SIGNALLING FP-TEST CONFIGURATION

neret” T IGNALLING FP-TEST CONFIGURATION  [B8™]

0 | anTEMNA
o | TRAFFIC
SLOT
ACCEPT TRAFFIC
RFPE 0t {3 0 ) caRRIER

-40.0 dBm | RF LEVEL

CARRIER #
HODE XTI HORMAL ECHD 0.0 | GrrerT

Fig. 2.6-4  Menu SIGNALLING FP-TEST CONFIGURATION

DEFAULT This softkey permits using the default values preset for this menu.
VALUES
ACCEPT Switch for switching on and off the automatic RFPI identification and acceptance.
RFPI
MODE Different modes of connection are set!
s LOOPBACK

The DUT (device under test) is set to the loopback mode in order to retumn the
transmitted data without modification. This is the prerequisite for moduiation
and bhif error rate measurements.

= NORMAL
The DUT converts the received data in the CODEC and passes them on 1o
the loudspeaker. Signals recorded via the microphone are also converted and
sent to the CMD60. This mode aflows for performing audio measurements
{converter).

NOTE:

Mot all portable parts permit audio connections in the fest mode.
Therefore, it may happen that NORMAL and ECHO modes do not have
the desired result. The NORMAL and ECHO modes are more useful with
portable parts than with fixed parts.

¢ ECHO
The signals applied to the FP are sent to the CMD60, delayed by one second,
returned to the DUT and output at its loudspeaker. This mode permits fast
guaiitative testing of the DUT.

NOTE:

Not all portable parts permit audio connections in the test mode.
Therefore, it may happen that NORMAL and ECHO modes do not have
the desired result. The NORMAL and ECHO modes are more useful with
portable parts than with fixed parts.
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ANTENNA Setting of the antenna number between 0 and 7 to be used by the FP under test.
On call setup, the FP is requested to use the antenna with the number set in this

menu.

NOTE:
Setting of an antenna not provided on the FP or of an antenna with an
excessive path attenuation to the CMD 60 rnay cause a call release

TRAFFIC Eniry of the slot number of the traffic bearer to be transmitied. Permissible values
SLOT are 0 to 11, however, note that the slot values of dummy bearer and traffic bearer

are not identical. Besides, adjacent slof vaiues {(eg 5 and 6; 11 and 0 are adjacent,
aiso) are only permissible if the channel numbers of dummy bearer and traffic
bearer are identical.

The FP under test must be able io set up a traffic bearer at the indicated slot
value. Many FPs accept even slot values, only.

NOTE:

The values of the dummy slot may vary.
TRAFFIC Eniry of the channel number of the traffic carrier with call setup. Channel numbers
CARRIER from 0 to 9 are possible. If the slot values of dummy bearer and traffic bearer are

adjacent, the channel numbers of dummy bearer and iraffic bearer must
coincide. The assignment of channel numbers to used freguencies is shown in
Section 2.4.2.1.

RE LEVEL Setting of the transmit power from -40 dBm to -100 dBm (referred to RF IN/OUT)
in steps of 0.1 dB.

CARRIER # Selection of the value for "CARRIER # OFFSET" between -3 to +3 in steps of
OFESET 0.5. To enable simultaneous operation of a larger number of test assemblies

and/or to maintain the telephone operation with DECT sysiems the CMD 60 offers
the possibility of using extended channels. By varying this value, it is possible to
change the assignment of the channel numbers to the freguencies in hall the
DECT channel spacing {see assignment table in Section 2.4.2.1). This is an
extension to DECT. Values for "CARRIER # OFFSET" unequal to zero are
dispiayed in the SIGNALLING PP-TEST and SIGNALLING FP-TEST menus.

NOTE:

The extended channels of the CMD60 can be used only, if the devices under
test are able to perform the same channelffrequency assignment {exceeding
DECT). If a value for "CARRIER # OFFSET" is changed accidentally, this will
cause a failure of the call setup.
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2.6.5 Menu POWER RAMP CONFIGURATION
bl | POWER RAMP CONFIGURATION BT

URPER
NTP

AVERABE | 4
{BURSTS)

LOYER
3 0.0 dm

Z5.0 dbm

BYMAHIC TR HiGH

PACKET
TYPE P37 fiEies

26 {abl> | A(ABS.)

I3 (utd) | BIARS.)

4.0 dB | EHEL)

1.6d8 | B(RELS

-1.0dB | E(REL)

~56.0 dB | F{REL.)

Fig. 2.6:5

DEFAULT
VALUES

LOWER
NTP

UPPER
NTP

AVERAGE
(BURSTS)

DYNAMIC

PACKET
TYPE

A (ABS.)
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Meny POWER RAMP CONFIGURATION

This softkey permits using the preset default values for the tolerance values
according to the DECT test specification CTRO6,

Tolerance value for the minimurs absolute power of the DUT, averaged over one
burst.

Tolerance value for the maximum absolute power of the DUT, averaged aver one
burst.

Number of bursts (1 to 200}, over which the NTP value is averaged. The graphical
display shows one burst oniy.

Selection of dynamic range:

« LOW
Display of a burst. The tolerance value A (see Fig. 2.5-13) cannot be
checked.

o MIGH

Measurement and combined display of two bursts with different input
sensitivity. The tolerance value A (see Fig. 2.5-13) can alsc be checked.

The following packet types may be selected

« P32
o P32Z.

The P32Z packet is identical to the P32 packet, except that it has an exira four
bits (the Z-field) appended which are a repeat of the last four bits of the P32
packet (the X-field). This test helps in the detection of collisions from muitiple
souUrces.

The default value after a system reset is P32Z.
The shape of the power ramp template changes according to the packet type
selected.

Selection of the tolerance value for the maximum absolute power up o 27us
before bit PO and from 27us after the end of the packet.
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B (ABS.) Selection of the tolerance value for the maximum absolute power up to 10us
before bit PO and from 10us after the end of the packet.

C (REL.) Selection of the tolerance value for the maximum relative power referred fo the
NTP between 10us before bit PC and 10us after bit P.

D (REL.) Selection of the tolerance value for the maximum relative power referred to the
NTP between 10us after bit PO and 10us after the end of the packet.

E (REL.) Selection of the tolerance value for the minimum relative power referred to the
NTP between bit PO and the end of the packet.

F (REL) Selection of the iolerance value for the minimum relative power referred fo the
NTP between the end of the packet and 0.5us after the end of the packet.
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2.6.6 Menu RF MODULATION CONFIGURATION

BEFART | RF - MODULATION CONFIGURATION i

Bata :
TooE Fi5 31 LIMITS: 50 kHz

FREL,
OFFSET
1259 khz | LA

£403 khz | DoRL”

AUERASE HAY, +/-
(RURSTS) | 9 1403 kHz | gyNC-FL,

13kHz/ms | DR

T | IS ouT 0F TOL SIHGLE SHOT [ whzssiot | i)

Fig. 2.6-6 Menu RF MODULATION CONFIGURATION

DEEAULT This key permits using the preset default values for the tolerance values
VALUES according to the DECT test specification CTRO6.
DATA The following data types can be selected:
TYPE
«  "FIG31"

This data pattern is best suited for the modulation measurement, since large
areas of successive "zeroes” and "ones" occur {measurement of the
maximum modulation deviation! and there is an alternating sequence of
*zeroes" and "ones"” at the end. This is the prerequisite for performing the drift
measurement.

s "01010101"
Data sequence with the smallest deviation,

«  "00110011"
Drift measurement not possible.

e  "0000111%"
This data pattern is interpreted by the converters (CODEQ) as "silence”.
Drift measuremens not possible.

- “PSRBS“
Pseudao-random bit sequence; random numbers similar to those sent during
real operation. Drift measurement not possible.

» "SPRBS"
Static pseudo-random bit sequence: random numbers repeated in each
frame.
AVERAGE Number of bursts (1 to 200), over which the modulation values are averaged. The
(BURSTS) graphical display shows one burst, only.
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STOP Selection of stop condition:

COND. e« NONE
The measurement is performed continuously.
« OUTOFTOL
The measurement is stopped when a tolerance is exceeded.
s SINGLE SHOT
Oniy one measurement is made.

EREQ. Selection of the tolerance value for the minimum and maximum frequency offset.
OFESET
MIN. +/- Selection of the tolerance value for the minimum frequency deviation, measured
B-FIELD over the B-field of received bursts.
MAX. +/- Selection of the tolerance value for the maximum frequency deviation, measured
B-FIELD over the B-field of received bursts.
MIN. +/- Selection of the tolerance value for the minimum frequency deviation measured
S-FIELD over the sync field of received bursts.
MAX, +/- Selection of the tolerance value for the maximum freguency deviation measured
S-FIELD over the sync field of received bursts.
FREQ. Seiaction of the {olerance value for the maximum frequency drift within a received
DRIFT burst.
£ DRIFT The units in which the frequency drift measurament and tolerance limits are
UNITS displayed are selectable. The following units are available:

e kHz/ms

o kHz/slot

When the unit kiHz/slot is selected the displayed number is greater by the factor

of 2.4.

The DEFAULT VALUES softkey does not change this setting, however the default
uniis after a system reset are kHz/ms. The default values for the frequency drift
tolerance limit (after pressing the DEFAULT VALUES softkey) are:

e 13 kHz/ms (CTROG first edition}
o 15 kHz/slot. {CTRO6 second edition)

These values are not equivalent.

For each of these units, the maximum values for the frequency drift tolerance
limits are:

» 100 kHz/ms
s 42 kHz/slot.
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2.8.7 Menu TIMING CONFIGURATION

DEFAULT 1 TIMING CONFIGURRTION i

LIMITS:

TIHE
S.0ppm | aCCURACY

MAX, POS.
10ms | giTTER

MA¥. NEG.
HTTER

MAR, PCKT.
DELAY

WUERAGE HIN. PCKT,
emsTs) | H ~2ORs | DELAY

Fig. 2.6-7  Menu TIMING CONFIGURATION

DEFAULT This softkey permits using the preset default values for the tolerance vaiues

VALUES according to the DECT test specification CTRO8.

AVERAGE Number of bursts (2 to 1000}, over which the time values are averaged.

(BURSTS)

TIME Seiection of the tolerance value for the time accuracy. This is the accuracy which

ACCURACY the required number of bursts has been received in referred to the time standard
of the CMD&0.

MAX . POS. Selection of the tolerance value for the maximum jitter. This is the maximum time

JTTER interval of two successive bursts minus the average interval.

MAX. NEG. Selection of the tolerance valug for the minimum jitter. This is the minimum time

JITTER interval of two successive bursts minus the average interval.

MAX PCKT. Selection of the tolerance value for the maximum time interval between bursis of

DELAY the CMDA&0 as FP and bursts of the PP under test minus 5 ms. This softkey is not
provided in the FP TEST.

MIN.PCKT. Selection of the tolerance value for the minimum time interval between bursts of

DELAY the CMDB0 as FP and bursts of the PP under test minus 5 ms. This softkey is not

provided in the FP TEST.
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2.8.8 Menu BIT ERROR RATE CONFIGURATION
DEFRULT 1 BIT ERROR RATE CONFIGURATION ot
mTh -
Tore PORBS UPPERLINIT:
DEVIATHIN | 288 Lz
1000 ppm | Sem T ERN
10000 ppm | EopoTERIT
bl | 100 % 1320 it 0505 -73.0 dBm | AF LEVEL
RESULY { Seleet sdditional
it L PPH iy i peapenrst ]
g 1 3 4 %5 HULT
& 7 2 % 10 11 |BEARER

Fig. 2.6-8  Menu BIT ERRCR RATE CONFIGURATION

DEFAULT
VALUES

DATA
TYPE

DEVIATION

EVAL.
WINDOW

RESULT
UNIT

LONGTERM
BER

LONGTERM
FER
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This softkey permits using the preset defauli values for the tolerance values
according to the DECT {est specification CTR06.

The following data patterns can be seiected:

o "FIG31"
128 bits with the paftern "010101...", 64 bits "1", 64 biis "0", 64 bits with the
pattern "010101...°

»  "01010101"
320 bits with the patlern "010101..."
«  "00110011"
320 bits with the pattern "00110011..."
s "00001111"
320 bits with the pattern "00001111..."
o |EPRBSH
CCITT 0.153 bit sequence with the period 2''-1 in accordance with CTR06
{defaut)
» "SPRBS”

Pseudo-random bit sequence with the period 320
For setling the transmitter frequency deviation. The transmitter deviation can take
values in the range 0..510 kHz in steps of 2 kHz. The default value of the
transmitter deviation is 288 kHz.

Entry of measurement window in bursts between 1 and 30 000 000 (one burst
with 320 bits per slet. Frames are repeated with a period of 10 ms}.

Display of result in PPM or in exponential notation.

Selection of tolerance for maximum bit error rate averaged over the measurement
window,

Selection of tolerance value for maximum frame erasure rate average over the
measurement window.
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RF L EVEL Setting of the transmit power from -40 dBm to -100 dBm (referred to RF IN/GUT)
in steps of 0.1 dB even during the measurement. By varying the transmit power,
the sensitivity limit of the receiver of the DUT can be determined.

MULT! Selection of additional slots to be used for fast bit error rate measurement. After
BEARER activating the softkeys MULTI BEARER, the siot number is selected by means of
the spinwheel and activated or deactivated with ENTER. All selected siots use the
channel number (carrier) of the traffic bearers. Five additional slots can be used in
the PP-TEST, one slot in the FP-TEST. Adiacent slots cannot be used.

NOTE:

Not ail DECT systems can set up and maintain calls to the same partner in
several slots simultangously.

For example, if two traffic bearers are set up and an FER of 50% is
displayed, this indicates that a second slot can be set up (eg for the
purpose of handover), but that this slot is not intended for data
fransmission.

If the dummy slot of an FP is maintained after the call setup, this may
prevent a further bearer from being set up in the dummy slot and its
adjacent slot. If the CMD60 operates as FP (PP-TEST), the dummy bearer
can be switched off in menu SIGNALLING PP-TEST CONFIGURATION (see
section 2.5.2.1.}.
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2.6.9 Menu CONDITIONAL GOTO CONFIGURATION
CONDITIONRL GOTO CONFIGURATION i

LINE .

HUMBER

'

CONDITION | IF FRILED

Fig. 2.6-9

Menu CONDITIONAL GOTO CONFIGURATION

The CONDITIONAL GOTO action is a powerful tool for the implementation of loops and jumps such as:

Endless loops for long-term tests

Jumps for the repetiion of measurements with meodified folerance setiings for the
categorization of DUTs

Repeated attempt of call setup if PP has not synchronized in order to avoid long waiting
fimes

Repeated attempt of call setup to an FP in another slot if call setup was not possible due o
the dummy bearer of the FP

Determination of receiver sensitivity through successive adaptation of power levels in BER
test

Reduction of measurement time for BER measurements if no bit errors have been found
after a short test time so as to perform a random sample test

LINE Entry of jump address. The jump address is retained through automatic
NUMBER adaptation if actions are inserted or deleted.
N Loop counter for jump condition "N TIMES",
CONDITION Jump condition. The following conditions can be selected:
s ALWAYS
Unconditional jump
s [F FAILED

The jump is executed only if at least one result of the previous measurement
is out of tolerance. Otherwise the program conlinues with the next action,

s |F PASSED
The jump is execuled only if all results of the previcus measurement are
within tolerances. Otherwise the program continues with the nexi action.

s NTIMES :
The jump is executed as many fimes as defined in field "N". Then the
program continues with the next action.
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2.6.1¢ Menu AUTO TEST Active

While the autotest is running, the display indicates how the measurement proceeds. The format
corresponds to the log printout format,

BUTH TEBf 05: fiuto Test B5

Pos B-Field [+2539,+463] 1 +288 kHz 114
Heg B-Field E-483,-2591 1 ~28% kHz 0K
Pos Syne-Field [+202,+403] 14244 kiz [
Keg Sync-Field {~403,-2021 + ~250 khz i

(04) BERRER RELERSE

(03> SETUP CONNECTION PP-TEST

Mode ' LOBPBACK Traffic Slot 12
RF Lewel + 40,0 dBm Traffie Caprpier 0
G0 Prote : O0OONZFFO200 Carrier 0¥ fset (0.0
a3 Froto 003041108008  Dummy if Traffic :OFF
Q6 Proto + IGeFOF0DBRO0 Demmy Slot Hi]
hBORT ( Progs CONT key to setup connection ] %g‘;ﬁa
Fig. 2.6-10 Menu AUTO TEST Active
ABORT Abortion of the running autotest..
CON This softkey is displayed only during the call setup with a PP. The autotest
TINUE continues if the PP indicates successful synchronization to the dummy bearer.

If an automatic waiting time has been configured, the latter can be reduced.

2.6.11 Menu AUTO TEST End

AUTO TEST  o01: short PP Fest
PRINT
15 OFF
DEVICE: Five Tons PP STOP
SERIAL NG: 39500373097 PRINTING
REPT: 6162636485
PMI: 08000
TEST OK
PRINT fiLL MEASUREMENTS IN TOLERRNCE
RESULTS
L
Fig. 2.6-11 Menu AUTO TEST End
PRINT This softkey is used to print out the test reporl. More copies can thus be
RESULTS generated.
DISPLAY This softkey is used to enter the DISPLAY RESULTS menu (see section 2.6.12)
RESULTS 1o enable paging in the test report.
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PRINT IS This indicates that a report is generated on the printer while the autotest is

ON performed. The report can be switched off by pressing this softkey.,

PRINT IS | This indicates that there is no report generated while the autotest is performed.

OFF The report can be switched on by pressing this softkey.

STOP Abortion of output to printer

PRINTING

RESTART Exit from this menu and change to the AUTO TEST menu (see Section 2.6.1} in
order to restart or configure the autotest or to exit from the autotest.

2.6.12 Menu DISPLAY RESULTS

AUTO TEST o4 sbort b Test
{023 FOUER RANP
Bynamic  : LOW Average Burst 1100
LIMETS
Blabs.) t 20 nbd Birel.} :+{.0 dB
E(abs.) : 2540 uld E{rel.} :—1.0dB
E(rel.} : +4.0 dB F{rel.} t—6.0 dB
RESULTS gEE
HTP [+0.0,+25.6] 1 0.0 dBm BK
Template H 15 MATCHING Iljg!E
{033 /F ~ MODULATEON LINE
Bata Type + FEG3 Ruerage Burst 4 BOWN
RESULTS e

Fig. 2.6-12 Menu DISPLAY RESULTS

PAGE
up

Paging the test report up by 14 lines (in the direction of action G1).

LINE
up

Paging the test report up by one line (in the direction of action 01}.

LINE
DOWN

Paging the test report down by one line {in the direction of the last action).

PAGE
DOWN

Paging the test report down by 14 lines {in the direction of the last action})

Press hardkey MENU UP to exit the menu DISPLAY RESULTS and return to the menu AUTO TEST
End {section 2.6.11).
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2.6.13 Menu AUTO TEST COPY

This menu allows for copying autotests between internal memory locations and - if Option CMD-B62 is
fitted - even to and from a memory card. The latter also allows for transferring autolests to other Testers
CMD60.

The menu consists of two autotest directories. The source directory is displayed ieft of the menu and the
target directory right of it.

Autotests in the target directory can be deleted, too. They can be copied to empty memory locations
only, for reasons of operating security {the target memory location must be deleted prior to overwriting).

AUTD TEST COPY
SELECT = o - T SELECT
T IHTERN SOURCE THRGET HENCRRD SELECT
PAGE {1 Short PP Test pAGE
e 01 Short PP Test 02  Lang PP Test up
PREY 0Z Long PP Test 03 Short FPB Test PREU
TEST 03 [ShortFP Test 1104 [FREE H | TesT
T 04 LongFP Test 05 FREE e
05 Auto Test 15 06 FREE
VEST 06 FREE @7 FREE TEST
PAGE 07 FREE 08 FREE PAGE
DOWN 08 FREE 09 FREE BOWN
09 FREE 10 FREE
EOPY ) FREE 11 FREE BELETE

Fig. 2.6-13 Menu AUTO TEST COPY

SELECT This softkey is provided only if Option CMD-B62 is fitted. It switches over the

SOURCE autotest source directory on the left between internal and memory card.

PAGE Paging up by 14 memory locations in the source and target directories (in the

up direction of autotest 01).

PREY. Selection of the previous autotest in the source and the target directory each.

TEST

NEXT Selection of the next autotest in the source and the target directory each.

TEST

PAGE Paging down by 14 memory locations in the source and target directories (in the

DOWN direction of autotest 20).

COPY This softkey initiates the copy procedure. The framed autotest in the source
directory (left) is copied to the framed memory location in the target directory
(right). Copying is possible only if the selected memory location in the target
directory is FREE. If not, it must be deleted prior to copying.

SELECT This softkey is provided only if Option CMD-B62 is fitted. It switches over the

TARGET target autotest directory on the right between internal and memory card.

DELETE Deletes the framed autotest in the target directory (right;.
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3 Remote Control

3.1 introduction

The instrument is equipped with a serial interface (RS 232-C) as standard and, opticnally, with an IEC-
bus interface according to standard 1IEC 625.1/IEEE 488.2. The connector is located at the rear of the
instrument and permits to connect a controller for remote control. The instrument supporis the SCPI
version 1992.0 (Standard Commands for Programmable Instruments). The SCPI standard is based on
standard IEEE 488.2 and aims at the standardization of device-specific commands, error handling and
the status regisiers (see Section 3.5.1).

This section assumes basic knowledge of IEC-bus programming and operation of the controller, A
description of the interface commands is to be obtained from the relevant manuals.

The requirements of the SCPI standard placed on command syntax, etror handling and configuration of
the status registers are explained in detail in the respective sections. Tables provide a fast overview of
the commands impiemented in the instrument and the bit assignment in the status registers. The tables
are supplemented by a comprehensive description of every cemmand and the stalus registers.

3.2 Brief Instructions

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

2. Write and start the following program on the controlier:

CALL IBFIND{"DEV1", device%) Onen channel to the instrument

CALL IBPAD{device%, 1) inform controlier about instrument address
CALL IBWRT (device%, "*RS8T;*CLS") Reset instrument

CALL IBWRT (device%, "CONF:TEST:TYPE DFDY) FP test

CALL IBWRT (device$, "PROC:SEL MAN®) Manual test

CALL IBWRT (device%, "PROC:CONN:SETH) Establish a connection

The CMB now attempts to establish a connection with a connected Fixed Part,
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
terminal emuiation of Microsoft Windows, for example, can be used on the controller,
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3.3 Switchover to Remotie Controi

On power-on, the instrument is always in the manual operating state ("LOCAL" state) and can be
operated via the front panel. It is switched to remote controt ("REMOTE" state) as soon as it receives a
command from a controfler. During remote control, operation via the front pane! is disabled. The
instrument remains in the remote state untit if is reset to the manual state via the front panel or via
remote control (see Section 3.3.3). Switching from manual operation to remote controf and vice versa
does not affect the instrument settings.

3.31 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 conirol interfaces. Addresses 0 to 30 are permissible.

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

Via IEC bus (or via the serial interface):

CALL IBFIND("DEVi", devicey) Open channel to the instrument
CALL IBPAD (device%, 1) inform controller about old
address
CALL IBWRT (device%, "SYST:COMM:GPIB:ADDR 20" Set instrument to new address
CALL IBPAD (device$%, 20) inform controller about new
address
3.3.2 Indications during Remote Control

in the REMOTE state, no menus but only the keyword REMOTE and, unless gonfigured otherwise, the
input and output strings of the remote-control interface are indicated on the display.
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333 Return to Manual Operation

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

Manually: ¥» Press the [LOCAL] key.

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

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

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

-Switchover fo LOCAL is not possible via the serial interface.

Via IEC bus:
CALL IRLOC (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 oniy recognizes device messages.

3.4.1 interface Messages

Interface messages are transferred on the data lines of the IEC bus, the "ATN" control 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 control. Interface commands can be subdivided into

-~ universal commands and
- addressed commands.

Universal cormmmands act on all devices connected to the IEC bus without previous addressing,

addressed commands only act on devices previously addressed as listeners. The interface messages
relevant to the instrument are listed in annex A3.
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3.4.2 Device Messages (Commands and Device Responses)

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

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

Sefting commands  cause instrument seltings such as reset of the
instrument or setting the ouiput level to 1 volt.

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

2. According to their definition in standard |EEE 488.2:

Common Commands are exacily defined as {o their function and

notation in standard IEEE 488.2. They refer {o

functions such as management of the standar-dized

status registers, reset and selftest.

Device-specific :

commands refer to functions depending on the features of the
instrument such as frequency setting. A majority of
these commands has alsc 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 listed
and explained in detail in Section 3.6.

3.5 Structure and Syntax of the Device Messages

3.5.1 SCP1 introduction

SCPI (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 functions inside a device or for different devices. Command
systems were generated which are assigned to these functions. Thus it is possible to address the same
functions with identical commands. The command systems are of a hierarchical structure. Fig. 3-1
illustrates this tree structure using a section of command system SOURce, which operates the signal
sources of the devices. The other examples concerning syniax and struciure of the commands are
derived from this command system.

SCPl is based on standard |[EEE 488.2, i.e. it uses the same syntactic basic elemenis as well as the
common commands defined in this standard. Part of the syntax of the device responses is defined with
greater restrictions than in standard IEEE 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 a "white space” (ASCIl code 0 fo 9, 11 to 32 decimal, e.g. blank). The
headers may consist of several key words. Queries are formed by directly appending a question mark to
the header.

Note: The commands of the SOURCE system used in the following examples are not
implemented in the CMD.

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 bils of
the event status enabie register
*ESR? EVENT STATUS QUERY, queries the
contents 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 level (root level) have only one key word. This key word
denogtes a complete command system.

Example: SOURce This key word denotes the command system
S0URCe.

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: SOURce:FM:EXTernal : COUPLing AC

This command lies in the fourth level of the SOURce system. [t sets the
coupling of the external signat source to AC.

S0OURce

POWer AM FM

I | I I I
POl arity MODE INTernail EXTernal STATe

I I
POLarity COUPling

Fig. 3-1  Tree structure of the SCPI command systems using the SOURce system by way of example
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Optional key words:

Long and short form:

Parameter:

Numeric suffix:

1050.2008.80

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 inseried.

Example: SOURce:FM:POLarity NORMal
This command contains key word POlarity in the third
command level. It defines the polarity between modulator and
modulation signal.

S0URce :FM: EXTernal : POLarity NORMal

This command contains key word POLarity in the fourth
command level. it defines the polarity between modulation
voltage and the resulting direction of the modulation only for the
external signal source indicated.

Some command systems permit certain key words (o be optionally inserted
into the header or omitted. These key words are marked by square
brackets in the description. The full command length must be recognized
by the instrument for reasons of compatibility with the SCPI standard.
Some commands are consicerably shortened by these optional key words.

Example: [80URce] :POWer[:LEVel] [:IMMediate] : OFF3et 1
This command immediately sets the offset of the signal io 1
velt. The following command has the same effect:
POWer:OFFSet 1

Noie: An optional key word must not be omitled if its effect is specified
in detail by a nurneric 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.

Example: STATuz:QUESticnable:ENABle 1= STAT:QUES:ENABR 1

Note: The short form is marked by upper-case letfers, the long form
corresponds fo the complete word. Upper-case and lower-case
notation only serve the above purpose, the insfrument itself
does not make any difference between upper-case and lower-
case felters.

The parameter must be separated from the header by a "white space”. If
several parameters are specified in a command, they are separated by a
comma ",". A few queries permit the parameters MiNimum, MAXimum and
DEFault to be entered. For a description of the iypes of parameter, refer to
Section 3.5.5.

Example: SOURce:POWer:ATTenuation? MAXimum  Response: 60
This query requests the maximal value for the aftenuation.

If a device features several funclions or features of the same kind, e.g.
inputs, the desired funciion can be selected by a suffix added to the
command. Eniries without suffix are interpreted like enfries with the suffix
1.

Example:. SOURce:FM:EXTernal? :COUPling AC
This command sets the coupling of the second external signal
source.
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3.5.3 Structure of a Command Line

A command line may consist of one or several commands. [t is terminated by a <New Line>, a <New
Line> with EOI or an EO! together with the last data byte. Quick BASIC automatically produces an EOI
together with the jast data byte.

Several commands in a command line are separated by a semicolon ™", If the next command belongs
to a different command system, the semicoion is foliowed by a colon.

Example:
CALL IBWRT (device%, "SOURce:PCWer:CENTer MINimum; :0UTPut:ATTenuation 10")

This command line contains two commands. The first command is part of the SOURce
system and is used to specify the center frequency of the output signal. The second
command is part of the OUTPut system and sets the attenuation of the output signal.

if the successive commands belong to the same system, having one or several levels in common, the
command line can be abbreviated. To this end, the second command afler the semicolon starts with the
ievel that lies below the common levels {see also Fig. 3-1). The colon feliowing the semicolon must be
omitted in this case.

Example:
CALL IBWRT(device%, "SOURce:FM:MODE LOCKed;:S0URce:FM:INT:FREQuency 1kHz®)

This command line is represented in is full length and contains two commands separated
from each other by the semicolon. Both commands are part of the SOURce command
system, subsystem FM, ie. 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 omitied.

The abbreviated form of the command line reads as follows:
CRALL IBWRT (device%, "SOURce:FM:MODE LOCKed; INT:FREQuency 1lkHz")
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")

3.5.4 Responses to Queries

A query is defined for each setting command unless explicitly specified otherwise. It is formed by adding
a guestion mark to the associated setting command. According to SCPI, the responses to queries are
partly subject to stricter rules than in standard IEEE 488.2.

1 The requested parameter is transmitted without header.
Example: SQ0URce:EXTernal : COUPLling? Response: AC

2. Maximum values, minimum values and ail further quantities, which are requested via a special text
parameter are returned as numerical values.
Example: FREQuency? MAX Response: 10E3

3. Numerical values are output without a unit. Physical guaniities are referred to the basic units or to the
units set using the Unit command.
Example: FREQuency? Response: 186 for 1 MHz

4. Truth values <Boolean values> are returned as 0 {for OFF) and 1 (for ON).
Example: QUTPuL : STATe? 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 {0 be specified. The parameiers must be separated from the
header by a "white space”. Permissible parameters are numerical values, Boolean parameters, text,
character strings and block data. The type of parameter required for the respective command and the
permissible range of values are specified in the command description (see Section 3.6).

Numerical values

Special numerical
vaiues

MIN/MAX
DEF

UP/DOWN

INF/NINF

NAN

Boolean Parameters

1050.8008.60

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 infroduced by an "E"
or "e". Eniry of the exponent alone is not permissible. In the case of physical
guantities, the unit can be entered. Permissible unit prefixes are G (giga), MA
{mega), MOHM and MHZ are also permissible), K (Kilo), M (milli}, U (micro}
and N (nano). It the unit is missing, the basic unit is used.

Exampie:
SOURce :FREQuency 1.5 kHz = SOURce:FREQuency 1.5E3

The texts MINimum, MAXimum, DEFault, UP and DOWN are interpreted as
special numetical values.

in the case of a query, the numerical value is provided.

Example: Setting command: SOURce: VOLTage MAXimum
Query: 80URce :VOLTage? Response: 15

MINimum and MAXimum denote the minimum and maximum value.

DEFault denotes g preset value which has been stored in the EPROM. This
value conforms to the default setting, as it is called by the *RST command

UR, DOWN increases or reduces the numerical value by one step. The step
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 -8.8E37 or 9.8E37, respectively. 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.

Boolean parameters represent two states. The ON state (logically true) is
represented by ON or a numerical vaiue unequal to 0. The OFF state {logically
untrue) is represented by OFF or the numerical value 0. 0 or 1 is provided in a
query.
Example: Setling command; SOURce: FM: STATe ON

Query: SOURce:FM: 8TATe? Response: 1
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Text

Strings

Block data

Text parameters observe the syntactic rules for key words, i.e. they can be
entered using a short or jong form. Like any parameter, they have to be
separated from the header by a white space. In the case of a guery, the short
form of the text is provided.

Example: Seiting command: OUTPut : FILTer :TYPE  BXTernal
Query: OUTPut : 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 amounts of data, A command using a block data parameter has the
following structure:

Example: HEADer:HEADer #45168XXAKAXEX

ASCH 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 foliowing digits indicate the length to be 5168 bytes. The data bytes foliow.
During the fransmission of these data bytes all End or other control signs are
ignored until all bytes are transmitted. Data elements comprising more than one
byte are fransmitted with the byte being the first which was specified by SCPI
command "FORMat:BORDer",

3.5.6 Overview of Syntax Elements

The foliowing survey offers an overview of the syntax elements.

]

level.

(01 G BT E

1050.90086.60

The colon separaies the key words of a command,

In a command line the ccion after the separating semicolon marks the uppermost command

The semicolon separates iwo commands of a command line. 1t does not alier the path.

The comma separates several parameters of a command.

The question mark forms a query.

The asterix marks a common scommand,

Quotation marks introduce a string and terminate it,

ASCI character # introduces biock data.

A *white space (ASCIHl-Code 0 to 9, 11 to 32 decimal, e.g.blank) separates header and parameter.
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3.6 Descripiion of Commands

3.6.1 Notation

in the following sections, all commands implemented in the instrument are first listed in tabies and then
described in detail, separated according to the command system. The notation corresponds to the one
of the SCPI standards io a large exieni. 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.

Tabie of Commands
Command: in the command column, the table provides an overview of the commands
and their hierarchical arrangement (see indentations).

Parameter: in the parameter column the requested parameters are indicated together
with their specified range.

Unit: The unit column indicates the basic unit of the physical parameters.

Remark: in the remark column an indication is made on:
—~ whether the command does not have a query form,
— whether the command has only one guery form ,
— whether this command is implemented only with a certain option of the
instrument.

indentations The different leveis of the SCPI command hierarchy are represented in the
table by means of indentations to the right. The lower the ievel 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: S0URce: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 io the lefi-hand margin must be considered. An example for
each command is written out at the end of the individual description.

Upperflower case notation Upper/lower case letters serve to mark the long or short form of the key
words of a command in the description (see Section 3.5.2). The
instrument itself does not distinguish between upper and lower case
letters.

1050.9008.60 3.10 E-1



CMDE0

Remote Control

Special characters |

[1]

{1}
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A selection of key words with an identical effect exists for several
commands. These key words are indicated in the same line, they are
separated by a vertical stroke. Only one of these key words has to be
indicated in the header of the command, The effect of the command is
independent of which of the key words is indicated.

Exampile: SOURce
:FREQuency
{CW|:FiXed

The two following commands of identical meaning can be
formed. They set the frequency of the constantly frequent signai
te 1 kHz

SOURce :FREQuency:CW 1E3 = SOURce:FREQuency:FIXed 1E3

A vertical stroke in indicating the parameters marks alternative possibilities
in the sense of "or". The effect of the command is different, depending on
which parameter is entered.

Exampie: Selection of the parameters for the command
SCURce: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 square brackets can optionaily be incorporated in the
command or omitied as well.

Parameters in braces can optionally be incorporated in the command either
not at ali, 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 staius reporiing system which is described in detail in
Section 3.8,

Table 3-1 Common Commands

Command Parameter Unit Remark
*CLS ne query
*ESE 0..285
*ESR? only query
*IDON? only guery
*IST? . only guery
*OPC
*OPT? only query
*PRE Q..255
*PSC 0}t
*RST nG query
*SRE 0...255
*8TB? only query
*T8T? only query
WAL

*CLS

CLEAR STATUS setls the status byle (STB), the standard event regisier (ESR) and the EVENi-part
of the QUEStionable and the OPERation register fo zero. The command does not alter the mask and
transition parts of the registers. it clears the output buffer.

*ESE 0...255
EVENT STATUS ENABLE sets the event status enabie 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 to 255) and subsequently sets the register to zero.

*IDN?
IDENTIFICATION QUERY queries the insirument identification.
The device response is for example: "Rohde&Schwarz, CMD,0, 1.00 18.10.93"
0= serial number
1.0 18.10.93 = Firmware version number and date of delivery
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*18T?
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 all preceding commands have
been executed. This bit can be used to initiate a service request (cf. Section 3.7).

*0PC?
OPERATION COMPLETE QUERY writes message "1" info the output buffer as soon as all
preceding commands have been executed (cf. Section 3.7).

*OPT? .
OPTION IDENTIFICATION QUERY queries the options included in the instrument and returns a list
of the options instailed. The options are separated from each other by means of commas.

The responses have the following meaning:

B1 QCXO Reference

B3 Ref. Frequency In/Out
B4 DSP

B41 AF Unit

B6 Option Basic Board

B61 IEEE Bus
B62 Memcard interface

Example of a device response: ,,B4,841,B6,B61,
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*PRE 0...255
PARALLEL POLL REGISTER ENABLE sets parallel poll enable register to the vaiue indicated.
Query *PRE? returns the contents of the parallel poli enable register in decimal form.

*PSC 011
POWER ON STATUS CLEAR determines whether the contents of the ENABle registers is
maintained or reset in switching on.

*PSC=0 causes the contents of the stalus registers to be maintained, Thus a service request
can be triggered in swiiching on in the case of a corresponding configuration of status
registers ESE and SRE.

*PSC * 0 resets the regisiers.

Query *PSC? reads out the contents of the power-on-status-clear flag. The response canbe O or 1,

*RST
RESET sets the insirument to a defined default status. The command essentially corresponds fo
pressing the [RESET] key. The default setting is indicatad in the description of commands.

*SRE 0...255

SERVICE REQUEST ENABLE sets the service request enable register {o 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 decimal form. Bit 6
is aiways 0.

*STB?
READ STATUS BYTE QUERY reads the contenis of the staius byte in decimal form.

*TST?
SELF TEST QUERY triggers seiftests of the instrument and outputs an error code in decimal form.

WAI
WAIT-to-CONTINUE only permits the servicing of the subsequent commands after all preceding .
commands have been executed and all signals have seitied (see also section 3.7 and "OPC").
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3.7 Instrument Model and Command Processing

The instrument model shown in Fig. 3.2 has been made viewed from the standpoint of the servicing of
remote-control commands. The individual components work independently of each other and
simultaneously. They communicate by means of so-called "messages”.

Input unit with

IEC Bus > input puffer

v

Command
recognition

£

v

¥

T

Data set

Status reporting-
sysiem

vy

instrument
hardware

|
v

Output unit with
IEC Bus #—— | output buffer

Fig. 3-2 instrument model in the case of remote control

3.7.1 Input Unit

The input unit receives commands character by character from the remote-control interface and coliects
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 IEEE 488.2, or the interface message DCL.

If the input buffer is full, the remote-control 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 aiready receive the nexi command during command
recognition and exscution. The reception of a DCL clears the input buffer and immediately initiates a
message to the command recognition.
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3.7.2 Command Recognition

The command recognition analyses the data received from the input unit. it proceeds in the order in
which it receives the data. Only a DCL is serviced with priority, a GET (Group Execute Trigger), e.g., is
only executed after the commands received before as well, Each recognized command is immediaiely
fransferred 1o 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. Subsequently it is immediately prepared fo procsess
commands again. This means for the command servicing that further commands can already be
serviced while the hardware is still being set ("overlapping execution™).

3.7.3 Data Set and Instrument Hardware

Here the expression "instrument hardware" denotes the part of the instrument fulfiling 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 setling commands lead to an alteration in the data set. The data set management
enters the new values (e.9. frequency) into the data set, however, only passes them on to 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 to the instrument hardware. If the detection is made that an
execution is not possible, an "execulion error” is signalled to the status reporting system. All alterations
of the dala 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 fime without this leading 1o an error message {example: simulianeous activation
of FM and PM). At the end of the command line, however, a permissible instrument state must have
been reached again.

Remote-control queries induce the data set management to send the desired data to the output unit.

3.7.4 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 struciure and function are described in Section 3.8
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3.7.5 Qutput Unit

The output unit collects the information requested by the controlier, which it receives from the data set
management. It processes it according to the SCPI rules and makes it avaiiable in the output buffer,
The output buffer has a size of 256 characters, If the information requested is longer, it is made
available "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 controller 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 ali commands can potentially be carried out overlapping.
Equally, setting commands within one command line are not absolutely serviced in the order in which
they have been received.

in order to make sure that commands are actuaily 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 1o be carried out after the hardware has
been set and has settled. By a suitable programming, the contolier can be forced o wait for the
respective action to occur {cf. table 3-2).

Table 3-2  Synchronisation using *OPC *OPC? and *"WAI

Commnd | Action after the hardware has settled Programming the controiler

*OPC Setting the operation-complete bit in the ESR - Setting bit 0 in the ESE
- Setting bit 5 in the SRE
- Waiting for service request (SRQ)

*QPC? Writing & "1" inte the output buffer Addressing the instrument as a talker

*WAJ Coniinuing the |EC-bus handshake Sending the next command

1050.9008.60 3.17 E-1



Remote Control CMD60

3.8 Status Reporting System

The status reporting system (cf. 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 status registers and the error gueue can be gueried via the remote-control
interface.

The information is of a hierarchical siructure. The register status byie (STB) 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 enabie (ESE) and registers STATus:OPERation and
STATus:QUEStionable which are defined by SCP1 and contain detailed information on the instrument.

The IST flag {"Individual STatus"} and the parallel poll enable register {PPE) aliocated to it are also part
of the status reporting system:. The 187 flag, like the SRQ, combines the entire instrument status in a
single bit. The PPE fulfills an analeg function for the IST flag as the SRE for the service request.

The output buffer contains the messages the instrument returns o the controller. I is not part of the
status reporting system but determines the value of the MAV bit in the STB and thus is represented in
Fig. 3.4.

3.8.1 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 individual bits are independent of each other, i.e. each hardware status is assigned a
bit number which is valid for alt five paris, For example, bit 3 of the STATus:OPERation register is
assigned to the hardware status "wait for trigger” in all five paris. Bit 15 (the most significant bit) is set to
zero for all parts. Thus the contents of the register parts can be processed by the coniroller as positive
integer.

5114[13/12; CONDition part 312110
E

¢¢¢v vy

4131 PTRansition par

15114 13112] NTRansitiocnpart [3{2;1]0

VYV VVYY
515‘14113[12[ EVENT part |3 |2]1]0]

¢VVV ¢V¢¢ 1o higher-order register
—>

& & & &8 & &5 & & & & & & & 3 8 &

4\/}/}4\ ¢AA/} @ Sum bit & = logisch AND

hshefizhz)  enasie pan \3 2{10] @ = togisch OR
of all bits

Fig. 3-3 The status-register model
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CONDition part

PTRansition part

NTRansition part

EVENt part

ENABIie part

Sum bit

The CONDition part is directly written into by the hardware or the sum bit of
the next lower register. Its 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 detector. When a bit of the
CONDition part is changed from 0 to 1, the associated PTR bit decides
whether the EVENI bitis set to 1.

PTR bit =1: the EVENt bitis set.

PTR bit =0; the EVEN! bit is not set.

This part can be written into and read at will. s contents is not affected by
reading.

The Negative-TRansition part also acis as an edge detector. When a bit of the
CONDition part is changed from 1 to 0, the associated NTR bit decides
whether the EVENT bit is set o 1.

NTR-Bit = 1: the EVEN bit is set.

NTR-Bit = 0: the EVEN bit is not set.

This part can be written into and read at will. lts contents is not affected by
reading.

With these two edge register parts the user can define which state transition of
the condition part {none, 0 to 1, 1 to 0 or both) is stored in the EVEN! part.

The EVENt part indicates whether an event has occurred since the last
reading, # is the "memory”" of the condition part. It only indicates events
passed on by the edge filters. It is permanently updated by the instrument.
This part can only be read by the user. During reading, ifs contents is set to
zero, In finguistic usage this part is often equated with the enlire register.

The ENABIle 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 ENABle bit (symbol '&"). The results 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 does not contribute to the sum bit

ENAB-Bit = 0: if the associated EVENT bit is "1", the sum bit is set to "1" as
well.

This part can be written into and read by the user at will. its contents is not

affected by reading.

As indicated above, the sum bit is 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, e.g. a PLL that has not locked, 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 siructured according to SCPI. By analogy, the ESE can be
taken as the ENABIe part of the ESR.
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not used

vacant

vacant

vacant

vacant

vacant

Poor Signal Quality (DECT)
vacant

vacant

vacant

vacant

vacant

Location Update.,

Syns Lost ' CMD5x
Release from MS

1 only
Call from MS

STATus:OPERation:CMD register

Output buffer

3.8.2 Overview of the Status Registers
-&- 15 | not used
-&- 14 I vacant
-&- 13 | vacant
-&- 12 | vacant
-&- 11 | vacant
-&- 10 | vacant
-&- 9 | vacant
-&- 8 &
~&- 7 fvacant
-&- 6 | vacant
-&- 5 |vacant & 15
-&- 4 fvacant &- 14
—z- ; vacaﬂ: -&- 13
-&- vacan
- SRQ & 1 | vacant i :f
é -&- 0 §vacant & 10
I - ) ] -&- 9
s . @ STATus:OPERation register - 3
6 FRQAS/MSS = :z: g
-&- 5 FESB = e 5
-&- 4 MAY - 4
-&- 3 &
" o & 3
1 | vacant 1 & 2
] -&- 1
[ | 0 vacent -&- 15 | not used & ]
STR -&- 14 | vagant
SRE -&- 13 | vacant
-&- 12 | vacant
-&- 11| vacant
-&- 10 | vacant
& & | vacant
— -&- & | vacant
& = -&- 7 | vacant
& -&- 6 | vacant
& ed -&- 5 | vacant
[ P— -&- 4 | vacant
-&- -&- 3 | vacant
B & 2 | vacant
&~ 1 | vacant
-&- 0§ vacant
PPE | -
STATus:QUEStionable register
G—T
IST flag ®
{(Response to paralie! poll} — t —
~&- 1 7 {Poweron
«&- 16 {User Request
-&-1 5 {Command Error
-&-1 4 {Execution Error
-&-13 |Device Dependent Error
& = logical AND -&-172 §Query Error
@ = logical OR &1 1 fvacant Error queue
of 2l hite 1 -&- i Operation Complete
ESE ESR

Fig. 3-4 Overview of staius registers
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3.8.3 Description of the Status Registers
3.8.3.1 Status Byte (STB) and Service Request Enable Register {(SRE)

The STB is already defined in IEEE 488.2. It provides a rough overview of the instrument status by
collecting the pieces of informaticn 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 6 acts as the sum bit of the remaining bits of the status byte.

The STATUS BYTE is read out using the command "™STB?" or a serial poil.

The STB includes the SRE. It corresponds to the ENABIe part of the SCPI registers as {o its function.
Each bit of the STB is assigned a bit in the SRE. Bit 6 of the SRE is ignored. If a bit is set in the SRE
and the associated bit in the STB changes from 0 to 1, a Service Reqguest (SRQ) is generated on the
IEC 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 no appropriate hardware
lines are provided there).

The SRE can be set using command ™SRE" and read using ""SRE?".

Table 3-3  Meaning of the bils used in the satus byte

Bit No. Meaning

2 Error Queue not empty

The bit is set whan an enfry is made in the error gusue.

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 queus. The poll provides an informative error
message, This procedurs s to be recommended since it considerably reduces the problems involved with
remote control.

3 QUEStionable status sum bit

The bit is sei if an EVENI bit is set in the QUEStionable-Status register and the associated ENABIe bit is set to
1.

A set bit indicaies & questionable instrument staius, which can be specified in greater detail by polling the
QUEStionable-Siatus register.

4 MAV bit (message available)

The bit is set if & message is available in the output buffer which can be read.
This bit can be used to enable data to be auiomatically read from the insirument to the coniroller (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 enabied in
the evenl status enable register.

Seiting of this bit impliss a serious error which can be specified in greater detail by polling the event status
register.

6 MSS bit (master status smmary bit)

The bit is set if the instrument triggers a service request. This is the case if one of the other bils 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 # an EVENt bit is set in the OPERation-Status register and the assoclated ENABle bit is setto 1.
A set bit indicates that the instrument is just performing an action. The type of action can be determined by
polling the QUEStionable -Status register.
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3.8.3.2 IST Fiag and Paraliei Poli Enabie Register (PPE)

By analogy with the SRQ, the IST flag combines the entire status information in a single bit. 1t can be
gueried by means of a paralle! poll (cf. Section 3.8.4.3) or using command "™IST?".

The parallel poll enable register (PPE)} determines which bits of the STB contribute to the I1ST flag. The
bits of the STB are ANDed with the corresponding bits of the PPE, with bit 6 being used as well in
contrast to the SRE. The Ist flag resulis from the ORing of all results. The PPE can be set using
commands "PRE" and read using command ™PRE?".

3.8.3.3 Event-Status-Register (ESR) und Event-Status-Enabie-Register (ESE)
The ESR is already defined in IEEE 48B.2. It can be compared with the EVENT part of an SCP regisier.
The event status register can be read out using command "ESR?".

The ESE is the associated ENABIe part. it can be set using command "™ESE" and read using command

'I*ESE?",

Tabie 3-4  Meaning of the bits used in the event siatus register

Bit No. Meaning

o Operation Complete
This bit is set on reception of the command *OPC exastly when all previous commands have been executed,

2 Query Error

This bit is set if either the confrolier wants to read data from the instrument without having sent a query, orif it
does not feich reguested data and sends new instructions to the instrument instead. The cause is often a query
which is faulty and hence cannot be exscuted.

3 Device-dependent Error

This bit is set if a device-dependent error occurs. An error message with a number between -300 and -38S cra
positive error number, which denotes the error 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 correct, however, cannot be performad for other reasons.
An error message with a number between -200 and -360, which denotes the error in greater detail, is entered
into the error gueue (cf. annex B3, Error Messages).

5 Command Error

This bit is set if @ command which is undefined or syntactically incorrect is received. An error message with a
number between -100 and -200, which denoies the error in greater detall, is entered into the mor queue (cf,
annex B3, -Error Messages).

6 User Request

This bit is set on pressing the LOCAL key, i. e., when the instrument is switched over io manual conirol.

7 Power On {supply voliage on)

This bit is set on swiiching on the instrument.
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2.8.3.4 STATus:OPERation Register
In the CONDition part, this register contains information on which actions the instrument is being
executing or, in the EVENI part, information on which actions the instrument has executed since the iast

reading. It can be read using the commands STATus:OPERation:CONDition? bzw.
STATus :OPERabion [ : EVENL] ?.

3.8.3.5 STATus:QUEStionable Register

This register contains information on questionable instrument states. They can occur, e.g. if the
instrument is operated out of #s specifications. It can be queried using the commands
STATUS : QUEStionable : CONDition? or STATus: QUEStionable [ EVENEL] ?,

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 effectively use the status reporting system, the information contained there must
be transmitted to the controller and further processed there. There are several methods which are
represented in the following.

3.8.41  Service Request, Making Use of the Hierarchy Structure

Under certain circumstances, the instrument can send a service request (SRQ) to the controller. Usually
this service request initiates an interrupt at the controller, to which the control program can react with
corresponding actions. As evident from Fig. 3.4 (Section 3.8.2), an SRQ is always initiated if one or
saveral of bits 2, 3, 4, 5 or 7 of the status byte are set and enabled in the SRE. Each of these biis
combines the information of a further register, the error queue or the output buffer. The corresponding
setting of the ENABIe parts of the status registers can achieve that arbitrary bits in an arbitrary status
register initiate an SRQ. In order to make use of the possibilities of the service request, all bits should be
set te 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 § in the ESE (Operation Complete)
¥ Set bit 5 in the 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

» Set bit 7 in the SRE {sum bit of the STATus: OFPERation register)
> Set bit 8 {CMD event) in the STATus:OPERation:ENABIe.
After a call setup has been completed, the instrument generates an SRQ.
The SRQ is the only possibility for the instrument to become active on its own. Each controller program

should set the instrument such that a service request is initiated in the case of malfunction. The program
should react appropriately o the service request.

3.84.2 Serial Poll

In a serial poll, as with command ™STB", the status byte of an instrument is queried. However, the guery
is implemented via interface messages and is thus clearly faster. The seral-poll method has already
been defined in IEEE 488.1 and used to be the only standard possibility for different instruments to poll
the status byle. The method also works with instruments which do not adhere 1o SCPl or IFEE 488.2.

The quick-BASIC command for executing a serial poll is "IBRSP()". Serial poll is mainly used to obtain a
fast overview of the state of several instruments connected to the IEC bus.
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3.8.43 Parallel Poli

In a parallel poll, up to eight instruments are simultaneously requested by the controller by means of a
single command to transmit 1 bit of information each on the data lines, i.e., to set the data line aliocated
to each instrument to logically "0" or "1™. By analogy to the SRE register which determines under which
conditions an SRQ is generated, there is a parallel poll enable register (PPE) which is ANDed with the
STB bit by bit as well considering bit 8. The results are ORed, the result is then sent (possibly inverted)
as a response in the parallel poll of the controlier. The result can also be queried without paratiel 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 o be inverted.
The parallel poll itself is executed using "IBRPP()".

The parallel-poll method is mainly used in order to quickly find out after an SRQ which instrument has
sent the service request i there are many instruments connected to the IEC bus. To this effect, SRE
and PPE must be set to the same value.

3.8.4.4 Query by Means of Commands

Each part of every status register can be read by means of queries. The individual commands are
indicated in the detailed description of the registers in Section 3.8.3. What is returned is aiways a
number which represents the bit pattern of the register queried. Evaluating this number is effected by
the controller program.

Queries are usually used after an SRQ in order to obtain more detailed information on the cause of the
SRQ

3.8.4.5 Error-Queue Query

Each error state in the instrument leads to an entry in the error queue. The entries of the error queue
are detailed plain-text error messages which can be gueried via the remote controf using command
*"SYSTem:ERRor?". Each call of "SYSTem:ERRaor?" provides an entry from the error queue. If no error
messages are stored there any more, the instrument responds with 0, "No error”,

The error queue should be queried after every SRQ in the controller program as the entries describe the
cause of an error more precisely than the status registers. Especially in the test phase of a controiler
program the error queue should be queried regulariy since faulty commands from the controller to the
instrument are recorded there as well.
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3.8.5 Resetting Values of the Status Reporting System

Table 3-5 comprises the different commands and events causing the status reporting system to be
reset, None of the commands, except for *RST and SYSTem:PRESet influences the functional
instrument settings. In particular, DCL does not change the insfrument settings.

Table 3-5  Resellling instrument functions

Event | Switching on supply
voltage DCL,SDC
Power-On-Status- {Device Clear, *RST or STATus:PRESet *CLS
Clear Selected Device | SYSTem:PRESet
Clear) )
Effect G 1
Clear STB,ESR —_ yes — - - yes
Clear SRE ESE — yes —_ — — .
Clear PPE —_ yes —_ —_ —_— —
Clear EVENTL parts of the | yes — —_ — ves
registers
Clear Enable parts of all — yes —_ —_— yes .
OPERation and
QUEStionable registers,
Fill Enable parts of all
other registers with "1".
Clear error gueue yes ves p— J— —_— yes
Ciear output buffer yes yes yes 1} 1) 1}
Clear command yes yes yas - - yes
processing and input
buffer

1} Every command being the first in a command line, i.e., immediately foliowing a <PROGRAM MESSAGE TERMINATOR>
clears the output buffer.
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4 Maintenance

Under normal operating conditions, regular maintenance is not required. However, we recommend to
check the frequency accuracy of the reference oscillator every one to two years,

41 Testing of the Frequency Accuracy
If the option CMD-B1 is not fitted, check the TCXO reference oscitlator.

If the option CMD-B1 is fitted, check the OCXO reference oscillator (note warm-up period).
Refer to Section 5.2.1 for checking the reference frequency.
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Testing the Rated Specifications

5.1

Spectrum analyzer up to 2 GHz
Signal generator up to 2 GHz
Power meter uplo 2 GHz
Oscilloscope 100 MHz
Preamplifier

5.2

5.2.1

Testing the Rated Specifications

Test Instruments and Utilities

FBE
SMEO03

URV + URV-Z2
NRVD + URV-Z2

BOL

30 dBm at DECT frequencies

Testing the TX Specifications

TX Frequency Accuracy

Refer to Section 2.4 for the description of the individual operating menus.

The relation between DECT frequency number and frequency can be looked up in Table 2.4-1,

-3..192

0

CONSTANT ENVELOP (00001111)
RFE INJOUT

EXT.ATT. RF INJOUT G dB

-40 dBm

Measure the frequency of the RF INJOUT signal using a spectrum analyzer and compare {o the set

Setting:
MODULE TEST
RF GEN

FREQ / RF CHAN
DEVIATION
SIGNAL
CONNECT/EXT.ATT
RF LEVEL

Measurementi:

frequency.

Tolerances: TCXO:

OCXO (CMD-B1);

+ 3 kHz
+ 200 Hz

Adjust TCXO / OCXO, ¥ required (see service manual).

5.2.2 TX Level Accuracy at RF INJOUT

Setting:

MODULE TEST

RF GEN
FREQ / RF CHAN 5
DEVIATION 0
SIGNAL CONSTANT ENVELOP (00001111)
CONNECT/EXT. ATT. RF IN/OUT
EXTATT. RF INNOUT 0 dB

RF LEVEL -40 dBm

1050.9008.60
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Measurement: Measure level at RF INJOUT using a power meter,
note measurement value M1 {e.g., M1 =-38.4 dBm).

Tolerances: <1.5dB

Setting: LEVEL -40 dBm

Measurement: Measure level at RF INJOUT using a spectrum analyzer, use measured value as
reference.

Setting: LEVEL -50 dBm as first nominal level

Measurement: Measure relative level > measurement value M2 {e.g., -10.5 dB)
Tolerances: Deviation from rated value: M1 + M2 - nominal level

{e.g.0-39.4 dBm - 10.5 dB + 50 dBm = 0.1 dBm)

permitted tolerance; <1.5dB

Repeat measurement with different levels (down to -100 dBm) and different frequencies.

Frequency/ CHAN -3 CHAND CHAN 5 CHAN & CHAN 12
nominat level 19062.528 MHz | 1897.344 MHz | 1888.704 MHz | 1881.792 MHz | 1876.608 MHz

-40 dBm
50 dBm
-60 dBm
-70 dBm
-80 dBm
-90 dBm
-100 dBm

5.2.3 TX Level Accuracy RF OUT2

Setting:
MODULE TEST
RF GEN
FREQ / RF CHAN 5
DEVIATION 0
SIGNAL CONSTANT ENVELOP (00001111)

CONNECT/EXT. ATT. RFIN1/RF QUT2
EXT.ATT. RF OUT2 0 dB
RF LEVEL G dBm
Measurement: Measure level at RF OUT2 using a power meter.
Tolerances: 0dBm+5dB

Repeat measurement with different levels and different frequencies.
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5.2.4 TX Modulation

Setting:

MODULE TEST
RF GEN
FREQ/RF CHAN 5
DEVIATION 282 kHz
SIGNAL CONSTANT ENVELOP {00001111)
CONNECT/EXT. ATT. RF IN1/RF OQUT2
EXT.ATT. RFOUT2 0dB
RF LEVEL 0 dBm

Measurement: Measure at RF QUTZ;
CENTER 1888.704 MHz
SPAN 1 Mz

Tolerances: The level of the carrier frequency (center) must be at least 25 dB lower than with
DEVIATION 0.
Method: zero position of the Bessel function).

5.3 Testing the RX Specifications

5.3.1 Accuracy of Power Measurement at RF INJOUT

Setting:

MODULE TEST
BURST ANALYSIS

EXPECTED POWER approx. 2 dB higher than appiied power, respectively
{in the range +30...-10 dBm).

FREQ / RF CHAN -3...12

TRIGGER FREE RUN

CONNECT/EXT. ATT. RF INJOUT
EXT.ATT. RF INJOUT 0dB

Measurement:

Set signal generator to desired frequency (Chan -3 ... 12) and level (+30 dBm ... -60 dBm) and apply o
RF INJOUT, check level using a power meter. A power amplifier is required for generation of higher
levels.

The measured power is indicated in the NTP field of the BURST ANALYSIS menu display.

Tolerances:

< 2.5 dB in the range +30 to -10 dBm
< 3 dB in the range -10 to -50 dBm

Frequency / Level | CHAN -3 CHANC CHAN B CHAN 8 CHAN 12
1902 528 MHz | 1897.344 MHz | 1888.704 MHz | 1881.792 MHz | 1876.608 MHz

+30 dBm
+20 dBm
+10 dBm
4 dBm

-10 dBm
-20 dBm
-30 dBm
-40 dBm
-50 dBm
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5.3.2 Accuracy of Power Measurement at RF IN2
Sefting:
MODULE TEST

BURST ANALYSIS
EXPECTED POWER approx. 2 dB higher than applied power, respectively
FREQ / RF CHAN -3...12
TRIGGER FREE RUN
CONNECT/EXT. ATT. RFIN2/RF CUT1
EXT.ATT. RF IN2 0 dB

Measurement:

Set signal generator to desired frequency (Chan -3 to 12) and level (-35 dBm to -50 ¢Bm) and apply to
RF IN2, check level using a power meter.

The measured power is indicated in the NTP field of the BURST ANALYSIS menu display.

Tolerances:
< 5 dB in the range -35 to -50 dBm

5.3.3 FM Deviation and Residual FM

Setting:

MODULE TEST
BURST ANALYSIS
EXPECTED POWER 106 dBm
FREQ /RF CHAN 5
TRIGGER FREE RUN
CONNECT/EXT. ATT. RF INJOUT
EXT.ATT. RF INJOUT 0 dB

Deviation measurement:
Set signal generator {1888.704 MMz, 7 dBm, FM with 100 kHz AF, FM deviation 306 kHz).

The measured modulation (positive and negative peak deviation in the measuring time) is indicated in
the MAX. £+ MODULATION field of the BURST ANALYSIS menu display:
300 kHz + 15 kHz

Measure the ac voltage at BNC connector DEMOD OUT on the rear using an AF voltmeter: with the
above setting it is Ucemonr = 600 mV £ 30 mV.

Measurement of residual FM:

Set signal generator (1888.704 MHz, 7 dBm, FM modulation switched off).

The residual FM is indicated in the MAX. + MODULATION field of the BURST ANALYSIS menu dispiay:
max. 15 kHz

Measurement of frequency offset of FM demodulator:
Set signal generator (1888.704 MHz, 7 dBm, FM modulation switched off).

The frequency offset is indicated in the FREQ OFFSET field of the BURST ANALYSIS menu display:
max. 5 kHz
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54 Further Tests

5.4.1 Reference Frequency Inputs/Outputs (Option CMD-B3)

Setting:
CONFIG
SYNC
REF .FREQ. EXTERN
MODULE TEST
RF GEN
FREQ / RF CHAN 5
DEVIATION 0
SIGNAL CONSTANT ENVELOP (00001111}
CONNECT/EXT. ATT. RFIN/CUT
EXT.ATT. RFIN/OUT 0dB
RF LEVEL - -40 dBm
Measurement;

Apply an exiernal reference frequency of 10 MHz, approx. 0 dBm to the REF IN connector on the rear
panel of the instrument, measure the frequency of the RF generafor using a spectrum analyzer
{1888.704 MHz).

A variation of the reference frequency by + 50 Hz must cause the frequency of the RF generator to
change by + 9.44 kkz.

The applied frequency is available again at the REF OUT1 connector.

Measurement of the synchronization signal CLK100:

Measure at BNC connector CLK100 on the rear panel:
100 Hz, TTL
using a frequency meter or oscilloscope.

5.5 Call Setup with DECT Fixed Part or Portable Part

Intiiate a call setup with a Fixed Part and/or a Portable Part and check correct performance of the
following functicns:

CONNECTION ESTABLISHED

POWER RAMP

MODULATION

TIMING

BER

ADDITIONAL MEASUREMENTS: audio meas, generator contained (if CMD-B4/-B41 is fitted).
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Annex A3

|EC-Bus Interface

The instrument is equipped with an optional IEC/IEEE-bus connector. The mating connector according
to IEEE 488 is at the rear of the instrument. A controller for remote control can be connected via the
interface. The connection is effected using a shielded cable.

Characteristics of the interface

o B-bit parallel data transfer

« bidirectional data transfer

o three-line handshake

+ high data transfer rate of max. 350 kByte/s

« up to 15 devices can be connected

» maximal length of the connecting cables 15 m (single connection 2m)
s wired OR if several instruments are connected in parallel.

QESCPED IEEE488 | IEC625

7 N
/“((Wﬂr‘eﬁ O0O0O00ONC0HaR0D, )
CAC ) 0

(MK nm JJ o

e )

Fig. A3-1  IEC-Bus-Interface

Bus Lines

1. Data bus with 8 lines DIO 1 to DIO 8.
The transmission is bit-parallel and byte-serial in the ASCIIISO code. DIO1 is the least significant,
DIOg the most significant bit,

2. Control bus with 5 lines.
IFC {Interface Clear),
active iow resets the interfaces of the instruments connected to the default setting.

ATN (Attention),

active low signais 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 connected 1o send a service request to the controfier,

REN {Remote Enable),
active fow permits the switchover to remote control.

EOI (End or Identify),

has two functions in connection with ATN;

active low marks the end of data transmission with ATN=high
aclive low iriggers a parailel poll with ATN=low.

3. Handshake bus with three lines.
DAV (Data Valid),
active low signals a valid data byte on the data bus.

NRFD (Not Ready For Data),
active low signais that one of the devices connected is not ready for data transfer .

NDAC (Not Data Accepted),

acfive low as long as the instrument connected is accepting the data present on the
data bus.

Interface Functions

Instruments which can be remote-controlled via IEC bus can be equipped with different interface
functions. Table A3-1 lists the interface functions appropriate for the instrument.

Table A3-1 Interface functions
Control Interface function
character
S Handshake source function (source handshake)
A1 HMandshake drain function (acceptor handshake)
L4 Listener function.
T8 Talker function, ability to respond to serial poll
SR1 Service request function (Service Request)
PR1 Parallel poll function
RL1 Remote/Local switchover function
Det Resetting function (Device Clear)
a4 Trigger function (Device Trigget}
Cco Controlier function
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interface Messages

interface messages are transmitted to the instrument on the data lines, with the attention line being
active (LOW). They serve to communicate between instrument and controlier.

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 insfrument

LCL {Device Clear)

IBCMD {coniroller%, CHRE(20))

Aborts the processing of the commands just received
and sets the command processing software to a
defined initial state. Does not change the insfrument
setting.

IFC {Interface Clear)

IBSIC {controilert)

Reseis the interfaces to the default setting.

LLO {Local Lockout)

{BCMD {controlier%, CHR$(17)}

The LOC/HEC ADDR key is disabled.

SPE (Serial Poil Enable)

IBCMD (controller%, CHR${24))

Ready for seriail poli.

SPD  (Serial Poll Disabie}

IBOMD (controller%, CHR$(25})

End of seriall poll.

PPU  {Parallel Poli
Unconfigure)

IBCMD (controller%, CHR${21})

End of the paraliel-poil state.

Addressed Commands

The addressed commands are encoded in the range 00 through OF hex. They are only effective for
instruments addressed as listeners,

Table A3-3

Addressed Commands

Command

QuickBASIC command

Effect on the instrument

SDC  (Selected Device
Clear)

IBCLR (device%)

Aborts the processing of the commands just received
and sets the command processing software to a
defined inifial state. Does not change the instrument
setting.

GTL.  {Goto Local)

IBLOC {device%)

Transition to the "Local" state (manual control).

PPC (Paraliel Poll
Configure)

IBPPC {devica%, data%)

Configure instrument for paraliel poll. The
QuickBASIC command additionally executes
PPE/PPD.
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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 controller 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 {0 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 nc explicit
addressing is possible with the serial remote control).

Characteristics of the Interface

+ serial daia transfer

* bidirectional data transfer

» Sofitware or hardware handshake

» Data transfer rate between 110 baud and 115200 baud
* Possible length of connecting cable > 20 m

Fig. A3-2  R8232 interface

Besignation Pin (S-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 8 6
Reqguest To Send RTS 7 4
Clear To Send CTS g 5
Ring Indicator Ri 9 21
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Lines

1. Data lines
RxD (receive data) and TxD {fransmit data)
The transmission is bit-serial in the ASCII code starting with the LSB.
The two lines are necessary as the minimum requirement for a transmission; however, no hardware
handshake is possible, but only the XON/XOFF protocol.

2. Control lines
DCD {Data Carrier Detect),
active LOW,
Input; using this signal, the data ferminal recognizes that the modem of the remole stalion receives
valid signals with sufficient level. DCD is used to disable the receiver in the data terminal and prevent
reading of false data if the modem cannot interpret the signals of the remote station.

DTR (Data Terminal Ready),
active LOW,
Output indicating that the data terminal is ready fo receive data.

PSR (Data Set Ready),
aclive LOW,
input indicating that the external device is ready to receive data.

RTS (Request To Send},
active LOW.
Output that can be used to indicate the readiness to receive data.

CTS (Clear To Send),

active LOW.

Input used to enable the transmission of data.
Ri (Ring Indicator),

active LOW.
input; Rl 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 foliowing values:

Table A3-4 Default setting

Parameter Setting value
Baud rate 2400 baud
Data bits 8 bits

Stop bits 1 bits

Parity none
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Handshake

Software handshake

In the case of the software handshake, the data transfer is controlled using the two control characters
XON / XOFF.

The CMD-uses the control character XON to indicate that it is ready to receive data.

If the receive buffer is full, it sends the XOFF character via the interface to the controller. The centroller
then interrupts the data output until it receives ancther XON from the CMD. :
The controller indicates to the CMD that it is ready to receive data in the same way.

Cable for local controller coupling in the case of software handshake

The connection of the CMD with a controller in the case of softiware handshake is effected by crossing
the data lines. The following wiring diagram applies to a controller with 9-pin or 25-pin configuration.

CMD Controller CMD Controller
9-pin S-pin 9-pin 25-pin

1 1 1 8

2 RxD/ TxD 3 Z RxD / TxD 2

Y SRR, o 3 3! WA— 2 Y JR— TXID f RXDomemrmmmmmmme 3

4 6 4 4]

5 P €] )\ 1 3 I €111 B SE— -1 B [ (. - GND | GND e e 7

6 4 6 20

7 8 7 5

8 7 8 4

[*] 9 [*] 2z

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 {o receive data via the lines
DTR and RTS. A logic '0' on both lines means "ready” and a logic "1’ means "not ready”. The RTS line is
always active {logic '0") as long as the serial interface is switched on. The DTR line thus controls the
readiness of the CMD to receive data. :

The readiness of the remote station to receive daia is reported to the CMD via the CTS and DSR line. A
logic *0' on both lines activates the data output and a logic '1' on both lines stops the data output of the
CMD. The data output is effected via the TxD line.
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Cable for local controller coupling in the case of hardware handshake

The connection of the CMD to a controller is effected with a so-called zero modem cable. in the case of
this cable, the data, control and report lines must be crossed. The following wiring diagram applies to a
controller with 9-pin or 25-pin configuration.

CMD Controller cMD Controlier
S9-pin 9-pin 9-pin 25-pin

1 1 1 8

2 RxD / TxD 3 2 RxD / TxD 2

T THD / RXDwmssnnmmmenn 2 RS E—— ol E— —1 3

4 | e — DTR /D8Rumsmiemmen 1 6 4 DTR /DSR 6

5 | - 5 5] - 7

6 | —-———GND/ GNDrmmmrmee- | 4 R GND / GND=remmemeemm | 20

7 DSR/DTR 8 7 | wmrem-DSR | DTRmmmmeme | 5

8 RTS /CTS 7 & RTS/CTS 4

9 CTS/RTS 8§ 9 CTS/RTS 2z

Fig. A3-4  Wiring of the data, control and report lines for hardware handshake
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Annex B3

List of Error Messages

The following list contains all error messages for errors occurring in the instrument. The meaning of
negative error cedes is defined in SCPI, positive error codes mark errors specific of the instrument.

The table contains the error code in the left-hand column. In the righi-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
Error code Error text in t}'xe case of queue poll
Error explanation
0 No error
This message is output if the error queus does not contain any entries.

Command Error - Faulty command; sets bit 5 in the ESR register.

Error code Error text in the case of queue poll
Error explanation

-100 Command Error
The command is faulty or invalid.

-101 Invalid Character
The commang contains an invalid sign.
Example: A header contains an ampersand, "SOURCE &".

-102 Syntax error
The command is invalid,
Exampie: The command contains block data the instrument does not accept.

-103 Invalid separator
The command containg an impermissible sign instead of a separator.
Example: A semicolon is missing after the command,

104 Data type error
The command confaing an invalid value indication.
Example: ON is indicated instead of a numeric vaiue for frequency sefling,

-105 GET not allowed
A Group Execute Trigger (GET) is within a command line.

108 Parameter not allowed
The command contains too many parameters.
Exampie: Command CONFigure:REGen:FREGency permits only one frequency indication.

1050.9008.60 B3.1 E-2




Remote Control/Annex B | cmMmbeo

Continuation: Command Error

Error code Error text in the case of queue poll
Error explanation

100 Missing parameter
The command contains foo few parameters.
Example: The command CONFigure :RFGen: FREQuency requires a freguency indication.

“111 Header separator error
The header contains an impermissible separator.
Example: the header is not foliowed by a "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.
Exampie: *xv2 is undefinad for every instrument.

14 Header suffix out of range
The header contains an impermissible numeric suffix.
Example; S0URce3 does nol exist in the instrument,

420 Numeric data error
The command contains a faulty numeric parameter.

401 Invalid character in number
A number contains an invalid character,
Example; An "A" in a decimal number or a2 "9" in an octal number.

-123 Exponent too large
The absolute value of the exponent is greater than 32000.

424 Too many digits
The number includes too many digits.

-178 Numeric data not allowed
The command includes & number which is not aliowed at this position.
Example: The commantd SOURce : RFGen: SELect requires indication of & text parameter.

131 Invalid suffix
The suffix is invalid for this instrument.
Example: nHz is not defined.

-134 Suffix too fong
The suffix contains more than 12 characters.

138 Suffix not allowed .
A suffix is not allowed for this command or at this position of the command.
Example: The command *RCL dosas not permit a suffix to be indicated.

141 Invalid character data
The text parameter either confains an invalid character or it is invalid for this command.
Example: writs srror with parameter indication; 50URce :RFGen: 8ELect STTL.

144 Character data {oo long
The text parameier contains more than 12 characiers.

148 Character data not allowed
The text parameter is not allowed for this command or at this positien of the command.
Example: The command *RCL requires a number {o be indicaled.
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Continuation: Command Etror

Error code

Error text in the case of queue poll
Error explanation

-151

Invalid string data
The command contains a faully string.
Example: An END message has been received prior fo the terminating aposirophe,

-158

String data not allowed
The command contains a valid siring at a position which is not allowed.
Example: A texi parameter is set in quotation marks, S0URce :RFGen: SELect "SETtingi"

-161

Invalid block data
The command contains faulty block data.
Example: An END message was received prior o receplion of the expected number of data.

~168

Block data not aliowed
The command contains valid block data at an impermissibie position.
Example:

-171

invalid expression
The command contains an invalid mathematical expression.
Example: the expression contains mismatching parentheses.

-178

Expression data nof allowed
The command contains a mathematicat expression at an impermissible position.
Example:

-180

Macro error
A fauliy macro has been defined, or an error has occurred 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

-260

Execution error
Error on execution of the command.

-221

Settings conflict
There is a conflict between setting of parameler value and instrument state.
Example: External attenuation has been set in a state other than IDLE.

-222

Data out of range
The parameter value lies out of the permissible range of the instrument.
Exampls: The command *RCL only permits entries in the range from G 1o 50.

223

Foo much data
The gcommand containg toc many data.
Exampie; The instrumsnt doses not have sufficient storage space.

-241

Hardware missing
The command cannot be executed due to missing hardware.
Exampie: An option is not filted.
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Deavice Specific Error; sels bit 3 in the ESR register

Error code Error test in the case of gueue poll
Error explanation
-3060 Device-specific error
Device specific error not defined in greater detail.
_3B0G Queue overflow
This error code is entered in the queue instead of the actual error code Iif the queue is full, It indicates
that an error has ocourred but not been accepted. The queue can accept 5 enfries.
-380 Communication error
General errof code if an aflocation to error codes -3681 1o -383 is not possible.
864 Farity ervor in program message
The parity bit in the message received is not set correcily (eg at the seral interface).
362 Framing error in program message
No stop bit was found during reception {eg at the serial interface i transmitier and receiver have different
baud rates).
-383 Input buffer overrun

This error cods indicates an overflow of the software and hardware input buffer of the sertal interface.

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 occurring when data are requested by 2 query,
-410 Query INTERRUPTED

The query has been inferrupted.

Example: After a query, the instrument receives new data before the response has been sent completely.
-424 Query UNTERMINATED

The query is incomplete.

Example: The instrurment is addressed as a talker and recelves incomplete data.
430 Query DEADIL.OCKED

The query cannot be processed.

Example: The input and cuiput buffers are full. the instrument cannot continue operation,
440 Query UNTERMINATED after indefinite response

A guery is in the same command line after a query which requests an indefinite response.
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Appendix C3

1. General

States

In the description of the commands, the following abbreviations are used for indication of the
permissible states:

IDLE:  Initial state of the CMD60; is also achieved by means of PROCedure:SELect[: TEST] NONE.
DPP: DECT: Portabie Part Test

DFP; DECT: Fixed Pari Test

DCE: DECT: Connection Established

DBAN: DECT: Burst Analysis aclive

DRFG: DECT: RF Generator active

ALL: All states (IDLE, DPP, DFP, DCE, DBAN, DRFG)

The following diagram expiains the individual transitions of states:

PROC:SEL:TEST NONE /\ PROC:SEL:TEST BAN
IDLE

PROC:SEL:TEST RFG

PROC:SEL:.TEST BAN| [PROC:SEL:TEST RFG

PROC:SEL:TEST MAN
after CONF:TEST:TYPE DFP

PROC:SEL.TEST MAN
after CONF,TEST:TYPE DPP

PROC:CONN:REL

PROC:CONN:SE PROC:CONNSET
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Note

<numeric_value> denotes a numeric value; MAXimum or MINimum can be indicated as weil unless
stated otherwise,

If <numeric_value> may contain a unit, indicating the unit is optional. The value is always returned
without a unit.

<value> denotes a character date from a list; only list eniries are permissible.
All commands are structured anatogously to the SCPI description, i.e. the upper-case letters indicate the

short form of the command; the CMDSO only accepts this short form as an abbreviation {according to
SCP1}, otherwise the long form is 1o be used.

Error Recovery

If no value is existing with queries or the value is invalid, NAN is returned instead of the value. An
overflow of the value is indicated by INF, a missing input signal by means of NINF.

If the CMD80 is not in the right state to be able to carry out the command, SCPI error -221, "Settings
conflict” is generated. No vaiue is returned in the case of queries.

The permissible state is indicated in the following table in the column "state”,

If, however, an option to execute a command is missing, SCPI error -241, "Hardware missing” is

displayed. No result is returned either in the case of a query.
The option necessary to execute the command is entered in the tables under "option".

RESET Values

Unless otherwise specified, the values given in the column "Defaudt are set on RESET of the CMDB80.
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2. idie-Menu

Testtype
Syntax: CONFigure: TESTLTYPE] <value>
Value range: | DectFP | DectPP Default: DPP
State: Set: IDLE | Option: none | With query
Query:  ALL
GAP-mode
Syntax: CONFigure:GAP:MODE <value>
Value range: | ON|OFF Default: OFF
Stafe: Set: IDLE | Option: none | With query
Query:  ALL
Testmode
Syntax; PROCedure:SELect[[TEST] <value>
Value range: | NONE | no test mode (switch on state) Default: NONE
MANual | DECT-Test
BANalysis | DECT: Burst Analysis
RFGenerater DECT: RF Generator
State: (NONE): ALL Option: none With query

MANualy  IDLE

E
(BANalysis):  IDLE, DRFG
(

RFGenerator):  IDLE, DBAN
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3. Menu: Signalling PP-Test

Radio Fixed Part identity

Syntax: CONFigure:PPIRFPI <string>
Value range: 10 digits in hex format Defauit: "0000000000"
State: Set: IDLE, DPP| Option: none | With query

Query:  ALL

Portable Access Rights Key

Syntax: CONFigure:GARP:PRPPARK <string>
Vaiue range: 10 digits in hex format Default; "0000000000"
State: Sei: iDLE, DPP| Option: none | With query

Query: ALL

international Portable User Identity

Syntax: CONFigure:GAP.PRIPUI <string>
Value range: | 10 digits in hex format Defauti: "0000000000"
State: Set: IDLE, OPP | Option: none | With query

Query:  ALL

Dummy Slot for PP Test

Syntax: CONFigure:PP:DUMMy:SLOT <numeric_value>

Value range: 0.1 Default: 0

State: Set IDLE, DPP| Option: none | With query | Note: The dummy slot must be different from the fraffic slot by at
Query:  ALL least 2.

Dummy Carrier for PP Test

Syntax: CONFigure:PP:DUMMy: CARRier <numaeric_value>
Value range: | 0.9 Default: 0
State: Set: IDLE, DPP{ Option: none ;| With query
Query: ALL
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Traffic Slot for PP Test

Syniax: CONFigure:PP:TRAFfic:SLOT <numeric_value>
Value range; | G ... 11 Default: 2
State: Set: IDLE, DPP| Option; none | With query | Nete: The dummy slot must be different from the traffic slot by at
Query:  AlLL ieast 2.
Traffic Carrier for PP Test
Syntax: CONFigure: PP TRAFfic:CARRIer <numeric_value>
Value range:; (0.9 Default: 0
State: Sei: IDLE, DPP| Option: none | With query
Query:  ALL
RF Level
Syntax: CONFigure:PP:RF.LEVel <numeric_value>

Value range: | (N3}

Defauit: -73.0 dBm

State: ALL

Option: none | With query

Signalling-Mode

Syntax: CONFigure:PP:3IGNalling:MODE <vaiue>
Value range: | NORMal | LOOPback | ECHo Befault: LOOP
State: Set: IDLE, DFPP| Option: none | With query

Query:  ALL
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4, Menu: Signalling FP-Test

Radio Fixed Part ldentity

CONFigure:FP:RFPI <string>

Syntax:
Value range: 14 digits in hex format Default: "GGOCC00000"
State: Set: IDLE, DFP| Option: none | With query

Query:

ALL

Portable Access Rights Key

Syntax: CONFigure:GAP:FP:PARK <string>
Value range: 10 digits in hex format Default: "0006060000"
State; Set: IDLE, DPP! Option: none | With query

Chuery:

ALL

international Portable User Identity

Syntax: CONFigure:GAR.FP:|PUI <string>
Value range: 10 digits in hex format Default: "0000006000"
State: Set: iDLE, DPP | Opfion: none | With query

Cluery:

ALL

Portable Part MAC Identity

Syntax: CONFigure:FP:PMID <string>
Vaiue range: | 5 digits in hex format Default: "00000"
State:  Setb iDLE, DFP| Option; none | With query

Query:

ALL

Traffic Slot for FP Test

Syntax: CONFigure:FP:TRAFfic:SLOT <numeric_valus>
Value range: | 0. 11 Default: 0
State:  Set iDLE, DFP | Option: none | With query

Query:

ALL
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Traffic Carrier for FP Test

Syntax: CONFigure:FP. TRAFfic:CARRier <numeric_value>
Valuerange: {0 .. 9 Default: 0
State: Sei IDLE, DFP | Option: none | With query
Query:  ALL
RF Level
Syntax: CONFigure:FP:RF:LEVe! <numeric_value>
Value range: | {N3} Default: -73.0 dBm
State: ALL Qption: none | With query

Signalling-Mode

Byntax:

CONFigure:FP:3IGNalling: MODE <value>

Value range:

NORMal | LOOPback | EGHo

Defauit: LOOP

State: Set: IDLE, DFP | Option: none | With query
Criery:  ALL
Lock State
Syntax: SENSe: SIGNalling: STATe?
Value range: | LOCK | State: LOCKED
UNL State: UNLOCKED
State: DFP Option: none | Only query

Dummy Carrier of the DUT

Syntax:

SENSe:DETected: DUMMy:CARRIer?

Value range:

<value>

State: DFP, DCE | Option: none | Only query

Dummy Slot of the DUT

Syntax:

SENSz:DETected: DUMMy:SLOT?

Value range:

<value>

State: DFP, DCE Option: none Oniy‘query
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RFPI of the DUT

Syntax; SENSe:DETected:RFPI?

Value range: | <string> (10 digits in hex format)

State: DFP, DCE Option: none | Only query

PARK of the DUT

Syniax: SENSe:DETected[.GAPLPARK?

Vatue range: | <siring> (10 digits in hex format)

State: DFP,DCE | Option: none | Only guery

1050.9008.60 C3.8



CMD60

Remote Control/Annex C

5.

Setup Connection

Menus:
Signalling PP-Test and Signalling FP-Test

Syntax:

PROCedure:CONNection: SETup

State:

OFP, DPP

Option: none

No query

Note: Use the command STATus:DEVice? to check if the connaction
was esiablished

1050.9008.690
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u . ] [ 3
6. Menu: Connection Established
Bearer Handover
Traftic Slot for PP Test
Syntax: CONFigure:PP.TRAFfc: SLOT <numeric_value>
Value range: | 0.. 11 Default: 2
State:  Set; DCE Option: none | With query
Query:  ALL
Traffic Carrier for PP Test
Syntax: CONFigure: PP TRAFfic: CARRier <numetric_vaiue>
Valuerange: | 0.9 Defauli: O
State: Sef: DCE Option: none | With guery
Query;  ALL
Traffic Siot for FP Test
Syntax: CONFigure: FPTRAFfic:8LOT <numeric_value>-
Value range: | G... 11 Default: 0
State: Set: DCE Option: none | With query
Query:  ALL
Traffic Carrier for FP Test
Syntax: CONFigure:FR.TRAFfic. CARRier <numeric_vaiug>
Valuerange: (C ... 9 Default: 0
Siate: Set: DCE Option: none | With query
Query. ALL
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Other commands

Connection Release

Syntax:

PROCedure:CONNecticn:RELease

State: DCE

Option: none

No guery

Note: The CMD6C changes to the state DFP or DPP

Sending of MT-Escape-sequence to DUT

Syntax: SEND:MESSage:ESCape:MT

State: DCE Option: none | No query Note: Refer aiso command CONFigure:MESSage ESCape:MT
PMID of the DUT

Syntax: SENSe:DETected:PMID?

Value range: | <string> {5 digits in hex format)

State: DCE Option: none | Only guery

1050.9008.60
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7. Menu: Power Ramp

Pass/Fail verdict for Normal Transmit Power (NTP)

Syntax: CALCulate:LIMit: POWer TRANsmit: TOLerance:MATChing?
Return: {(MATC | NMAT | INV)
State: DCE Option: none | Only query | Note: Returns the resuli of the last measurement {eg.

READ:POWer TRANsmit NORMal?}, (N10), (N12}

Pass/Fail verdict for Power-Ramp

Syntax: CALCulate:LIMit POWer TRANsmit[. TEMPlate]: MATChing?
Return: MATC signal maiches termplaie
NMAT | signal does not match template
INV | no measurement result available
State: DCE Option: none | Only query | Note: Returns the result of the iast measurement (N1(), (N12)

Normal Transmit Power (NTP)

Syntax:

Execute new measure-
ment and signal result

Only read result

READLSCALarkPOWear TRANsmit NORMal?
READL:SCALaENTP?

FETCh:SCALar|:POWer TRANsmit: NCRMal?

{refer to Note)

Return:

<yalue>

{Unit; dBm)

State: DCE

Option: none

Only query | Note: (N13)

case.

Using the command READ[:SCALINTP? there are nc checks whether
the measured power matches the powerftime-template; thevefors
CALC:LIM:POW.TRANLTEMPEMATC? will always return INV in this

Selection of a part of the burst power array

Syntax: CONFigure:POWear TRANsmit: OUTPUuL RANGe <numeric_value> {, <numeric_value>]

Value range: | stari position: -38 .. 462 (in steps of 1/6} Defauli: ~38
number of measurement values: 1... 3000 3000

State; ALl Option: none | With query | Note:

@ This setlings are valid until a RESET (or power-off) of the device.

e |f the wanted number of measurement values afier the start position
exceeds the number of avaliable values, it will be automatically corrected
to the maximum possible number of values
Caution: This value remains active untit it is explicitly changed.

e Refer alsc to command READ:ARRay.POWer TRANSmIL
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Power Ramp Signal

Syntax:

Exscute new measure-
ment and signal result

Oniy read result

READ:ARRay POWer TRANsmit?

FETCh:ARRay:POWer TRANsmit?

Retumn:

<Value> {, <Value>}

(Unit: dB)

State: DCE

Optioa: none

Only query

Note: Use the command CONFigure: POWer TRANsmit OUTPut:RANGe to
selecl the range, {N10)

10560.8008.69
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8. Menu: RF-Modulation

Pass /Fail Verdict for Frequency Offset

Syntax: CALCulate:LIMitFREQuency:OFFSet: TOLerance:MATChing?

Retum: {(MATC | NMAT | INV)

State: DCE Option: nene | Only query | Note: Refurns the result of the last measurement (eg.
READFREQuency:OFF3et?), {N10), (N12)

Frequency Offset

Syntax:
Execute new maasure- READ[:SCALar}:FREQuency.OFFSet?
ment and signal result .

Only read result FETCh[:SCALar]FRECQuency. OFFSet?

Return: <Valye> {Unit: Hz}

State: DCE Option: none | Only query | Note: Oniy available if Signaliing-Mode Is set to NORMal (N10}

Pass/Fail Verdict for B-Field Modulation

Syntax: CALCulate:LIMit:BFleld: TOLerance:MATChing?

Retum: (MATC | NMAT | INV) , (MATC.] NMAT | iINV)

State: DCE Option: none ;| Only guery | Note: Returns the resuit of the last measurement the first vaiue Is the
pesiive value, the second is the negative one, (N10), (N12)

B-Fieid Modulation

Syntax:
Exgoute new measure- READ[:SCALar]:BField?
ment and signal result

Only read resuit FETCh{:SCALar]:BFleld?
Return; <Value> <Value> {Unit; Hz)
State: DCE Option: none | Only query | Note: The first value is the positive value, the second is the negative one;

(N10)
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Pass/Fail verdict for Sync-Field Modulation

Syntax: CALCulate:LIMit SFleld: TOLerance:MATChing?

Return: (MATC | NMAT [ INV) , (MATC | NMAT | INV)

State: DCE Option: none | Only query | Note: Returns the result of the last measurement, the first value is the
positive value, the second is the negative one, (N10), (N12)

Sync-Field Moduiation

Syntax:
Execute new measure- READ[SCALar} SField?
ment and signal result

Only read result FETCh[:SCALar]:SFleid?

Return: <Value>, <Value> (Unit: Hz)

State: DCE Option: none | Only quary | Note: The first value is the positive value, the second is the negative one;
{N10)

Pass / Fail verdict for Frequency Drift

Syntax: CALCulate:LIMiLFREQuency:DRIFtTOLerance:MATChing?

Return: (MATC | NMAT 1 INV)

State: DCE Option: none | Only guery | Note: It's only measured, if signalling mede is set to LOOPback and if data
type in B-Field is set 1o Fig31 or BS55 {otherwise returns INValid}
Returns the result of the last measurement (N10}, (N12}

Frequency Drift

Synfax:
Execute new measure- READ[:SCALar]:FREQuency:DRIFt?
ment and signal resuit

Oniy read result FETChSCALar]FREQuency:DRIFL?

Return: <Value» {Unit: Hz/s)

State: DCE Option: none | Only query | Nete: it's only measured, if signatling mode is set to LOOPback and # data
type in B-Field is set to Fig31 or BS55 {otherwise returns INValid)
(N1}
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Frequency Drift {kHz/ms)

Syntax:

Exacute new
measurement and signal
rasult:

Only read result:

READ[:SCALar]:FREQuency:DRIFt:MS?

FETCh[zSCA_Lar]:FREQuency:DRiFt:MS?

Return: <value>

(Unit: kHz/ms)

State: DCE Option: none | Only query | Note: Frequency drift is only measured if the signalling mode is set to

LOOPback and if the data type is set fo Fig31 or BS55 (otherwise
returns [NValid). (N10)

Frequency Drift (kHz/slot)

Syntax:

Execuie new
measurement and signal
result:

Chnly read result:

READ[:SCALarl:FREQuency:DRIFLSLOT?

FETCH[:SCALarFREQuency:DRIFLSLOT?

Return: <vaiue>

{Unit: kHz/slot)

State: DCE Option: none | Only query | Note: Frequency drift is only measured if the signalfling mode is set to

1.OCPback and ¥ the data typs is set to Fig31 or BS55 (otherwise
returns INValid). (N10)

Transmission of Z-field

Syntax:

Execute new
measurement and signal
result;

Only read resuit:

READ:XZField:MATChing?

FETCh: XZFigld:MATChing?

Return: (MATC | NMAT | INV)

State; OCE Optien: none | Only query | Note: The transmission of Z-field is only measured if the data type is set

o PEREBS (otherwiss returns INValid). {N10)

Fii-Demoduiated Signal

Syntax:
Executs new measure-
ment and signal result

Only read result

REALARRay:FREGuency:DEViation?

FETCh:ARRay:FREQuency:DEViation?

Return: <Value> {, <Value>} (Unit: kHz}

State: DCE Option: none | Only query | Note:  Return 3000 values from bit -38 io 462 (6 vaiues per bit), (N10}

1060.8008.60
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9. Menu: Timing

Pass/Fail Verdict for Time Accuracy

Syntax: CAl.Culate:LIMit TIME:ACCuracy: TOLerance:MATChing?

Return: (MATC | NMAT | INV)

State: DCE Option: none | Oniy query | Note: Refurns the result of the last measurement {N10}, (N12)
Time Accuracy

Syntax:

Execute new measure- READ:SCALar]: TIME:ACCuracy?
ment and signal result

Only read result FETCh[:SCALar]:. TIME:ACCuracy?

Return: <Vaiug> {Unit: ppm)

State: DCE Option: none | Only query | Note: (N10)

Pass / Fail Verdict for Jitier

Syntax: CALCulate:LIMitJITTer: TOLerance:MAT Ching?

Return: {MATC | NMAT | INV), {MATC | NMAT | INV}

State: DCE Option; nong { Only quary | Note: Returns the result of the last measurement, the first value is the
positive value, the second is the negative one, (N10), {(N12)

Jitter

Syntax:
Execute new measure- READESCALar;:JITTer?
ment and signal result

Only read result FETCh[.SCALar]:JITTer?
Return: <Value». <Value> {Unit: sec)
State: DCE Option: none | Only query | Note: The first value is the positive value, the second is the negative one,

(N10)
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Pass / Fail Verdict for Packet Transmission Accuracy of a PP

Syntax: CALCulate:LIMit: PACKet:DELay: TOLerance:MATChing?

Return: {MATC | NMAT | INV), (MATC | NMAT } INV)

State: DCE Option: none | Only query | Note: Returns the result of the iast measurement, the first value is the
(PP test result for the minimum, the second is the result for the maximum,
only) {N10}, (N12)

Packet Transmission Accuracy of a PP

Syntax:

Execute new measure-
ment and signal result

Only read result

READ[:SCALarkPACKetDELay?

FETCh:SCALark PACKet:DELay?

Return: <Valug>, <Vaiue> {Unit: sec)
State: DCE Option: none | Only query | Note: The first value is the minimum value, the second is the maximum
{PP test ong, {N1g)
aniy)
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10. Menu: Bit Error Rate

RF Level
Syntax: CONFigure:BER:RF:L.EVel <numeric_value>
Value range: | (N3) ' Default: -73.0 dBm

State: DCE Option: none | With query

Control of Transmitter Deviation {(BER Measurements)

Syntax: CONFigure: BERRF:DEViation <numeric_value>

Value range: | 0.. 510kHz Default: 288
kHz

State: DCE Option: none | With query

Pass / Fail Verdict for LongTerm BER and FER

Syntax: CAL Culate:LIMit BER:L TERM:TOLerance:MATChing?

Return: (MATC | NMAT | INV), (MATC | NMAT | INV)

State: DCE Option: none | Only query | Note: Returns the result of the last measurement; the first value is the BER
value, the second one the FER value; (N10), (N12)

LongTerm BER and FER

Syntax:
Execute new measure- READ[:SCALar]BER.LTERmM?
ment and signal result

Only read result FETChLSCALariBER:LTERm?

Return: <Valug>, <Valus> (Unit: BER none, FER %)

State: DCE Option: none | Oniy query | Note: The first value is the BER value, the second one the FER value, {N10)

Mukli Bearer

Syntax:
Execute new measure- READ:ARRayBER:MBEarer?
ment and signal result

Oniy read result FETCh:ARRay:BER:MBEarer?
Return: <Valye=> {, <Value~}
State: DCE Option: none | Only query | Nete: Indicates the slo¥(s} where successfully measurement{s) was (were)

possible {N10}
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11. Configuration Menu
IEEE-Bus-Address
Syntax: SYSTem:COMMunicate:GPIB[:SELF:ADDRess <numeric_vaiue>
Value range: G...30 Default: 1
State: ALL Option: none | With query
1050.9008.60 C3.20

E-5



CMD60

Remote Confrol/Annex C

12.

Menu: TX Test Configuration

Definition of the MT escape sequence

Syntax: CONFigure:MESSage:ESCape:MT <string>
Value range: | 10 digits in hex format Default: "7000000000"
State: ALL Option: none | With query | Example: The string "22<x>FOFOFOF" sefs the antenna diversity to

antenna <x> e {0..7}
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13.

CMD60

Menu: Signalling PP-Test Configuration

Dummy Mode for PP Test

Syntax: CONFigure: PP UMMy MODE <value>
Value range: | ON | Bummy is still available after connection Default: OFF
OFF switch Dummy off after connection

State: Sel: {DLE, DPP| Option: none | With query | Note: The dummy bearer restricis the use of the mulii bearer
Query:  ALL feature in the BER measurement

Carrier Offset for PP Test

Syntax: CONFigure:PP:CARRier OFFSet <numeric_value>

Value range: -3.0...+3.0 (in steps of 0.5) Default: 0.6

State:  Set: IDLE, DPP| Option: none | With qusry
Guery:  ALL

Static System Info

Syntax: CONFigure:PP:PROTotype:SYSTem:INFO <string>
Value range: | 12 digits in hex format Default: "0GO003FF000"
State: Set: [DLE, DPP| Option: none | With query

Query:  ALL

Fixed Part Capabilities

Syntax: CONFigure:PP:PROTotype:FP:CAPability <siring>
Value range: | 12 digils in hex format Default: "0034 1168008"
State: Set; IDLE, DPP; Option: none | With query

Query: AiL

Multiframe Number

Syntax: CONFigure:PP:PROTotype:MULTiframe <string>
Value range: | 12 digits in hex format Default: "008FOF000000"
State: Set iDLE, DPP| Option: none | With query
Query. ALL
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Additional Q Packet

Syntax: CONFigure:PP:PROTotype: QPACKket ADDitional <string>
Value range: 12 digits in hex format Default: “000000000000"
State: Set: IDLE, DPP| Option: none | With query

Query:  ALL

Q Packet Multiplex Sequence

Syntax: CONFigure: PP TABLe:QPACket: SEQuence <string>
Value range: | 8digitsoutof 0, 3,8, E Default: "03060306"
State: Set: IDLE, DPP; Option: nong | With query

Query: ALL

Scrambling Selectable (PP)

Syntax: CONFigure:PP:SCRambie <valus>
Value range: | ON|OFF Default: OFF
State: Set: IDLE, DPP| Option: none | With query

Query:  ALL
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14. Menu: Signalling FP-Test Configuration

Antenna of the Fix-Part

Syntax: CONFigure:FP:ANTenna <numeric_value>
Valuerange: | 0. 7 Default: 0
State: Set; IDLE.DFP | Optien: none | With query
Query:  ALL
Carrier Offset for FP Test
Syntax: CONFigure:FP:CARRier.OFF3et <numeric_value>
Value range: | -3.0.. +3.0 (in steps of 0.5) Default: 0.0
State:  Set IDLE, DFP| Option: none | With query
Query:  ALL

Scrambling Selectable (FP)

Syntax: CONFigure:FP:SCRamble <value>
Value range: | ON | OFF Default: OFF
State:  Set: IDLE, DFP| Gption: none | With query

Query:  ALL
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15. Menu: Power Ramp Configuration

Reset to Default Values for Power Ramp and NTP

Syntax: CALCulate:LIMIEPOWer TRANsmii . TEMPlate].CLEar

State: ALL Option: none | No qusry

NTP Tolerance Range

Syntax: CALCulaie:LIMit:POWer TRANsmit TEMPIate: TOLerance: LOWer[:DATA] <numeric_value>
CALCulate:LIMit; POWer TRANsmit TEMPlate TOLerance: UPPer[:DATA] <numeric_vaiug>
Value range: | 0.0...30.0dBm : Defautt: 20.0 dBm
25.0dBm
State: ALL Option: none 1 With query | Note: LOWer < UPPer must be fuifilied

Tolerance Range for Power-Time-Template

The level designations wused in the power time tempiate for the command
CALCulate:LIMitPOWer TRANsmit:: TEMPiate}:DATA] can be obtained from the following iliustration:

C
D
NTP O T T I
B B
A A
Syntax; CALCulate:LIMit:POWer TRANsmitf TEMPlaie]:DATA]
<numeric_value>, <numeric_vaiue>,
<numeric_value>, <numeric_vaiue>, <numeric_value>, <numeric_valug>
Value range: | 0.0 .. 100.0 nW Absolute level at A Default: 20.0 nW
0.G ... 100.0 uW Absclute level at B 25.0 uwW
0.0..10.04d8 Retative tevel al C +4.0 dB
0.0..146.0dB Retative level at D +1.0dB
-10.0...0.0dB Relative level at E -1.0dB
-20.0 ... 0.0dB Relative level at F -6.0 dB
State: ALL Option: none | With query
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Dynamic Range

Syntax: CONFigure:POWer:DYNamic:RANGe <value>
Value range: HIGH | LOW Default: LOW
State: Setb: iDLE | Option: none . With query

Query:  ALL

Number of bursts for NTP and MAX/MIN-Modulation

Syntax: CONFigure:AVERage:BURSt <numeric_value>
Value range: | 1... 12000 Default: 4
State: ALL Option: none | With guery

Packet Type (Power Ramp Measurements)

Syntax: CONFigure:POWer PACKet[ TYPe] <vaius>

Value range: | P32 | P327 | PR32 | PP32Z (note thal PP32Z needs 5 characters to be recognized Defauit: P322
properly)

State: ALL Option: none | With query
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16. Menu: Modulation Configuration

Reset to Default Value

Syntax: CALCulate:LIMit: MODuiation:CLEar

State:  ALL Option: none | No query

Tolerance Range for Frequency Offset

Syntax: CALCulate:LIMi:FREQuency.OFFSel:TOLerance[:DATA] <numeric_value>
Value range: | 0.0, 500.0kHz Default: 50.0 kHz
State: ALL Option: none | With query | Note: The folerance range is symmaetrical

Tolerance Range for B-Field Modulation

Syntax: CALCulate:LiMit:BFleld: TOLerance{:DATA] <numeric_value>, <numeric_value>
Value range: | 0.0...500.0 kHz Default: 259.0 kHz
403.0 kHz
State: ALL Option: none | With query | Note: The tolerance range is symmetrical.
The first value is mirimum, the second one is maximum folerance

Tolerance Range for Sync-Field

Syntax: CALCulate:LIMit: SField: TOLerance[-DATA] <numeric_value>, <numertic_value>
Value range; | 0.0... 500.0 kHz Default: 202.0 kHz
403.0 kHz
State: ALL Option: none | With query | Note: The tolerance range is symmetrical.
The first value is minimum, the second one is maximum tolerance

Selectable Units for Frequency Drift

Syntax: CON?%gure:MODaiation:DRlFt:UNiT <yalue>

Value range: | SLOT |MS Default: MS

State: ALL Option: none | With query | Note: This affects the default value set for the frequency drift
folerance range.

1050.8008.60 C3.27 E-5



Remote Control/Annex C

CMD60

Tolerance Range for Frequency Drift

Syntax: CALculate: L IMit FREQuency:DRIFL, TOLerance <numeric_value>

Value range: | 0.0...1.0e8 Hz/s Defauit: 13.0e6 Hz/s
4.3e7 Hzls

State: ALL Option: none | With query | Note: The tolerance range is symmetrical. The default value

depends upon the currently selected frequency drift units.
The defaults are 13.0e6 Hz/s for kHz/ms (13kHz/ms) and
3.6e7 Hz/s for kHz/slot {(15kHz/slot).

Tolerance Range for Frequency Driff (kHz/ms)

Syntax: CAlLcujate:LIMitFREQuency: DRIFETOLerance:MS <numeric_value>

Value range: | 0.0... 166.0 kHz/ms Default: 13 kHz/ms
43 kHz/ms

State:  ALL Option: none | With query | Note: The {olerance range is symmetrical.

The defauit value depends upon the currentiy selected
frequency drift units. The defaults are 13 kHz/ms for
kHz/ms and 54 kMHzfms for kHz/siot (15kHz/slot).

Tolerance Range for Frequency Drift (kHz/slot)

Syntax: CAlLculate:LIMit: FREQuency: DRIFETCl.erance: SLOT <numeric_value>

Value range: | 0.0 ... 35.0 kHz/slot Default: 15 kHz/slot
4.5 kHz/slot

State:  ALL Option: nons i With guery | Note: The folerance range is symmaetrical.

The default value depends upon the currently selected
frequency drift units. The defaults are 5.4 kHz/slot for
kHz/ms (13 kHz/ms) and 15 kHz/slot for kHz/slot.

Data type in B-Fieid

Syntax: CONFigure:MODulation: DATA[:TYPE] <value>
Vaiue range: PSR8s | Pseudo random bit sequence Default: Fig31
SPSRbs | Stafic pseudo random bit sequence
BS55 i Bit seguence 01810101 (= 55 hex)
B333 | Bit seguence 00110011 {= 33 hex)
B50F | Bit seguence 40001111 (= OF hex)
Figa1 See CRT 086 Fig 31
State: ALL Option: none | With query
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17. Menu: Timing Configuration

Number of bursts for timing measurement

Syntax: ' CONFigure TIMing:AVERage:BURS! <numaeric_value>
Value range: |2 .. 1000 Default: 32
State: ALL Option: none | With query

Reset to Default Value

Syntax: CALCulate:LIMit:TIMing:CLEar

State: ALL Option: none | No query

Tolerance Range for Time Accuracy

Syntax: CALCulate:LIMit: TIME: ACCuracy: TOLerance[:DATA] <numeric_value>
Value range: § 0.C ... 160.0 ppm Default: 5.0 ppm
State:  ALL Option: none | With query | Note: The tolerance range is symmedrical

Tolerance Range for Jitter

Syntax: CALCulate:L Mt I TTer TOLerance[: DATA] <numeric_value>, <numeric_value>

Value range: | -100.0...0.0us Default: Minimum: ~1.0 us
0.0...1000us Maximum: 1.0 ps

State: ALL Option: none | With qusry | Note: The first value is minimum, the second one is maximum tolerance

Tolerance Range for Packet Transmission Accuracy

Syntax: CALCulate: LIMILPACKet:DELay TOLerance[[DATA] <numeric_value>, <numeric_value>

Value range: | -5.0..+50 us Tolerance for minimum Default: -2.0 us
5.0 .. +5.0 s Tolerance for maximum +2.0us

State: ALl Option: none | With query | Note: The tolerance range is symmetrical
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18. Menu: Bit Error Rate Configuration

Reset to Default Value

Syntax: CALCulate:LiMit: BER:LTERm:CLEar

State: ALL Option: none | No query Note: Resets BER and FER folerances

Tolerance Range for LongTerm BER and FER

Syntax: CALCulate:LIMit BER:LTERM: TOLerancef. DATA] <numeric_valus>, <numeric_value>

Value range: | BER: 0.0..10.0% Default: 0.1 %
FER: 0.0..100% 1.0 %

State:  ALL Option: none | With guery | Note: The first value is the BER range, the second one the FER range

PP: Get Multi Bearer Array

Syntax: CONFigure:BER:PP:MBEarer?
Return: I<Value> {, <Value>}]
State: ALL Option: none | Only query | Note: Retumns all siots currently selected in the PP multi bearer array

PP: Addition of a Slot Number in Multi Bearer Array

Syntax: CONFigure:BER:PP:MBEarer:SLOT <numeric_value>

Value range: | 0. 11 Default: Traffic slot for PP test

State: ALL Option: none | No query - | Note: 5 additional slots can be selecied. The neighbour slois of a selected
siot must be free

PP: Ciear Multi Bearer Array

Syntax: CONFigure:BER:PP.:MBEarer. CLEAR

State: ALL Option: none | No query Note: This command deletes all entries in the PP multi bearer array but the
current PP #raffic slot

1050.8008.60 €3.30 E-5



CMD60

Remote Control/Annex C

FP: Get Multi Bearer Array

Syntax: CONFigure:BER:FP:MBEarer?
Return: [<Value> {, <Value>}
State:  ALL Option: none | Only query | Note: Returns all slots currently selected in the P multi bearer array

FP: Addition of a Slot Number in Muiti Bearer Array

Syntax: CONFigure: BERFP:MBEarer:SLOT <numeric_value>
Vaiue range: | ©.. 11 : Default: Traffic slot for FP test
State:  ALL Option: none | No guery Note: One additional siot can be selected. The slot must not be a neighbour

of the traffic slot

FP: Clear Muiti Bearer Array

Syntax:

CONFigure:BER:FP:MBEarer:.CLEAR

State: ALL

Option: none | No query Note: This command deletes all enfries in the FP multi bearer array but the
current FP iraffic slot

Evaiuation Window

Syntax: CONFigure:BER:EVALuation WINDow{:BiTS] <numertic_value>
Value range: | 1. 30e8 {* 320 biig) Default: 100
State: ALL Option: none | With query
Time of evaluation window
Syntax: CONFigure:BER:EVALuation:WINDow TIME?
Rickgabe <value> {Unit: sec)
State: ALL Option: none | Only quesy
Data type in B-Field
Syntax: CONFigure:BER:DATA[ TYPE] <value>
Value range: | PSRBs | Pseudo random bit sequence Default: Fig31
SPSRbs | Siatic pseudeo random bit sequence
BS55 ] Bit seguence £1010101 (= 55 hex)
B833 ] Bit sequence 00110011 (= 33 hex)
BSOF | Bit sequence 00001111 (= OF hex}
Figa1 See CRT 06 Fig 31
State: ALL Option: none | With query
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19. Menu: RF Connector / Ext. Attenuation

External attenuation at RF In Out

Syntax: SENSe1:CORRection:LOSS[INPuf][:MAGNItude] <numeric_vaiue>
or
80URee1:CORRection: LOSSLOUTPUt]:MAGNItude] <numeric_vaiue>

Value range: | -40.0.., +50.0dB Default: 0.0 dB

State: |DLE Option: none | with query | Note: Positive values refer to an attenuation; (N1)

External attenuation at RF in 2

Syntax; SENSe2:CORRection:LOSS[INPul][:MAGNItude] <numeric_value>
Value range: | 40.0...+90.0dB Default: 0.0 dB
State: DLE Option: none | with query | Note: Positive values refer to an attenuation, (N1)

External attenuation at RF Qut 2

Syntax: 30URcez:CORRection: L OSS[OUTPut][MAGNitude] <numeric_value>
Value range: | -40.0 ... +00.0dB Pefault: 0.0dB
State: IDLE Option: none | with query | Note: Positive values refer to an attenuation, (N1}

Selected input and output connector

Syntax: ROUTe:l0Conmector <valug>

Value Range: | {101 | Input: RF In Out; Cutput: RF in Out Default: 1101
HozZ | Input: RF In Gut; Output: RF Out 2
201 | input: RF in 2; Quiput: RF In Out
1202 input: RF In 2; Output: RF Out 2

State: [DLE Option: none | with query | Note.: {N2)
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20.

Menu: Synchronisation

Reference Frequency (input)

Syntax: CONFigure:SYNC FREQuencyREFerence <value>
Value range: | E10M | Extern, 10 MMz Default: 10M
110M intern, 10 MHz
State: [OLE Option: none | With query
Reference Frequency (output at connector REF OUT 3)
Syntax: CONFigure:SYNC FREQuency: OUTPut:REFerence <value>
Value range: | OScillatort | Frequency: 13.825 MHz Default: 081
OS8gillatorz | Frequency: 6.912 MHz (= 081/ 2}
OScillatord | Frequency: 3.456 MHz (= 0S1/ 4}
OScillator12 | Fraquency: 1,152 Mbz (= 081/ 12)
OScillator24 | Frequency: 576.0 kHz (= 051/ 24)
OScillatordd | Frequency: 288.0 kHz (= OS1/ 48)
OScillator9s Freguency: 144.0 kHz (= 031 / 96)
State: 1DLE Ogption: none | With query

Synchronisation Port

Syntax: CONFigure:SYNC;PORT <value>

Value range: | MASTer | CMD transmitts on this port Default: MAST
SLAVe CMD's timing is syrichronized on this port

State: IDLE Option: none | With guery
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21.

AF Generator and Measurements

AF Generator Setting

Frequency

Syntax: CONFigure:AFGen:FREQuency[:CW | :FIXed] <numeric_value>

Value range: | 20.0 ... 10000.0 Hz BDefault: 10006.0 Hz

State: ALL Option: B41 | with query

Level

Syntax; CONFigure:AFGen:VOLTage <numeric_vaius>

Vaiue range: 10.0pY .50V i ON | OFF (in steps of 10 pV) Default: 1.0V

State: ALL Option: B41 | With query

Speech Coder

Syniax; CONFiguresAFGEN:ADPCm <value>

Value range: | ON | The source of the speech coder is the AF generator Default: OFF
OFF The source of the speech coder is the multifunction connector

State: ALL Option: B41 | With query

Switching generator on and off

Syntax: SOURce: AFGen:STATe <value>

Vatue range: ON | Swiich generator on Default: OFF
QOFF Switch generator off

State: ALL Option: B41 | with query
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AF Setting

Distortion frequency

Syntax: CONFigure: AFMeas FREQuency:DISTortion <numeric_vaiue>
Value range: | 50.0 ... 5000.0 Hz Default: 1000.0 Hz
State:  ALL Option: B41 | with query

Lower limit frequency (for distortion meter and voltmeter)

Syntax: CONFigure:AFMeas:FREQuency:MINimum <numssic_value>
Value range: 16 ... 1000 Hz Default: 100 Hz
State: ALL Option: B4+ | With query i Note: This setting also affects the duration of measurement.

AF Measurement

Display format of AF counter

Syntax: CONFigure: AFMeas: COUNter,FORMat <value>

Value range: | LT10khz | Frequency to measure < 10 kHz Default: 1L.T10
LT30mhz | Frequency fo measure < 30 Mz
LT60mhz | Frequency to measure < 60 MHz
GTi0khz same as LT60mhz

State: ALL Option: B41 | With query

Display format of voltmeter

Syntax: CONFigure AFMeas:VOLTage:FORMat <value>

Value range: | RMS [ SGRTmms Default: RMS

State: ALL Option: B41 | With query

Input

Syntax: CONFigure:AFMeas: INPut <value>

Value range: | AFVolimetsr | Connector AF-VOLTMETER Default: AFVolimeter
ADPCm Signai of speech decoder

State: ALL Option: B41 | With query
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Bandwidth of voltmeier

Synfax: CONFigure:AFMeas: VOLTage:BPASS:WIDTh <numeric_value>
Value range: 10.0 ... 1060.0 Hz ) Default: 306.0 Hz
State: ALL Option: B41 | With query

Center frequency of voltmeter

Syntax: CONFigure:AFMeas:VOLTage: BPASs:FREQuency <numeric_value>

Value range: | 500.0 ... 50000Hz | ON | OFF Default: OFF
State:  ALL Option; B41 | With query

AF counter

Syntax:

Execute new measure- READ[SCALarAFMeas: COUNter?
ment and signal result

Only read result FETCh[:SCALarl:AFMeas:COUNter?
Return: <Valug> (Unit: Hz)

State: ALL Option: B41 | only query | Note: Ne default value
AF voltage

Syntax:

Perform naw measure- READ[:SCALar:AFMeas:VOLTage?
rment and signal result

Cnly read result FETCh[:SCALarhAFMeas:VOLTage?
Return: <Valye> {Unit: V)

State:  ALL Option: B41 | only query | Note: No defaulf value
Distortion

Syntax:

Exscute new measure- READ[:SCALar]:AFMeas:DISTortion?
ment and sighal result

Only read result FETCh:SCALar:AFMeas:DISTortion?
Return: <vglue> {unit: %)
State: ALL Option: B41 | Only query | Nofe: No default value
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Muititone Audio Analysis

Frequencies for the Multitone Audio Analysis

Syntax:
Set a single CONFigure: MAAFRE Quency 1{:CW|FIXed] <numeric_vaiue>
frequency:
CONFigure:MAAFRECGuency 141 CW|:FiXed] <numeric_vaiue>
Set all CONFigure: MAAFREQuency:ALL
frequencies: <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<pumeric_value>, <pumeric_value>, <numeric_value>, <numeric_valug>, <numeric_valus>,
<numeric_valug>, <npumeric_value=>, <numeric_value>, <numeric_vaiug>
Valuerange: | 50..8480Hz | ON | OFF Default:
Frequency: 1 2 3 4 8 B 7
Default {Hz): 206 250 315 400 500 630 800
8 g 10 11 12 13 14
1000 1250 1800 2000 2500 3150 4000
State: ALL Option: B41 and B44 | With query

Levels for the Multitone Audio Analysis

Syntax:
Set a singie CONFigure:MAAVOLTage1 <numeric_value>
ievel:
CONFigure:MAA: VOLTage14 <numeric_value>
Set all levels: CONFigure:MAA: VOLTage:ALL
<numeric_value>, <numeric_value>, <pumeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numeric_value>, <numeric_value>, <numeric_vaiue>, <numeric_value>,
<numetic_value>, <numeric_value>, <numeric_value>, <numeric_value>
Value range: | 1.0mV.. 50V | -57.7dBm .. 16.1dBm | ON | OFF Default: ail 10.0 mV
State: ALL Option: B41 and B44 | With guery | Noter  » The sum of ail levels may not exceed 5.0 V.

+ The conversion between Volt and dBm assumes 600 £

Reference level for the Multitone Audio Analysis

Syntax: CONFigure: MAAVOLTage:REFerence <pumeric_valug>
Value range: | 0.0...9.998V | -57.7 dBm..22.2 dBm Default: 16.0 mV
State: ALL Option: B41 and Bd4 | With guery | Note:  Valid only for result type RREF {CONFMAA:FORM});
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Generator Lead Time for the Multitone Audio Analysis

Syntax: CONFigure:MAATIME:LEAD <numeric_value>

Value range: | 0.0 ...65.0s Default: 0.0s

State: ALL Option: B41 and B44 | With query

Result Type for the Multitone Audio Analysis

Syntax: CONFigure:MAAFORMat < vailue>

Value range: | AbstiN Defautt: ALIN

AbsLOG
RelGEN
RelREF
RelT+4
RelT14

State: ALL Option: B41 and B44 { With query

Reset to Default Values

Syntax: CALCulate:LIMit: MAA:CLEar

State: ALL Option: B41 and B44 | With query

Absolute Resulf Tolerance Range

Syntax: (Lower limit) (Upper limit}

Set a singie CALCulate LIMit MAAVOL. Tage . ABSolute <numeric_value>, <numeric_value>

firnit:

CALCulate:L IMittMAAVOLTage14:ABSolute<numeric_value>, <numeric_vaiue>

Set all Lower CALCulaie: LIMit:MAANVOLTage: ABSoiute:LOWer[:AlLL]

Limits: <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numaeric_value>, <numeric_value>, <numeric_value>, <numeric_vaiug>,
<numeric_value>, <numeric_vaiue>, <numeric_value>, <numeric_value>

Set all Upper | oA Culate:LIMi MAAVOL Tage: ABSalute:UPPer:ALL]

Limnits: <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numeric_value>, <numeric_value>, <numeric_valug>, <nurneric_value>,
<nureric_value>, <pumeric_vaiue>, <numeric_value>, <numeric_vaiue>

Value range: | 0.0.. 9999V I -B7.7dBm .. 22.2 dBm Default: Lower limits: 8 mV

Upper limits: 12 mV

State: ALL Option: B41 and B44 | With query | Neote:  For all limits must be valid:

: Upper limit « lower imit 2 1 mVy
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Relative Result Tolerance Range

Syntax: {l.ower limif) (Upper iimit)
Set a single CALCulate:LIMIit MAAVOLTage1:RELative <numeric_value>, <numeric_value>
limit:

CALC;late:LIMit:MAA:VO%.TageM: REL ative<numeric_value> <numeric_value>

Set ali Lower CALCulate:LIMEMAAVOLTage: RELative:LOWerl ALL]

Lirnits: <npumeric_value>, <numeric_value>, <numeric_value>, <numesric_value>, <numeric_vaiue>,
<pumeric_value>, <numeric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_vatue>, <numeric_value>, <numeric_value>, <numeric_value>

Setall Upper | cal Culate:L IMitMAAVOLTage: RELative:UPPer[:ALL]

Limits: <numeric_value>, <numeric_value>, <numeric_vaiue>, <numeric_value>, <numsric_value>,
<numeric_value>, <nurneric_value>, <numeric_value>, <numeric_value>, <numeric_value>,
<numeric_value>, <numeric_value>, <numeric_vaiue>, <numeric_value>

Value range: | -80.6... +80.0dB Default: Lower imits: -3 dB
Upper limits:  +3 dB

State: ALL Option: B41 and B44 | With query | Note:  For all limits must be valid:
Upper limit - tower fmit z 1dB

Pass/Fail Verdict for the Multitone Audio Analysis

Syntax: CALCulate:L Mit: MAA:RESUi MATChing?

Return: (MATC | NMAT | INV)

State: ALL Option: B41 and B44 | With query | Note: Returns the result of the last measurement, (N12}
MAA-Measurement

Syntax: Measurement of a single tone:

Execute new READ[:SCALariMAARESUItT?

measurament and signal

resuli: READISCALarh MAARESult147?

Cniy read result: FETCh[:SCAlLar:MAARESUl1?

FETCH[:SCALar:MAARESUit14?

Execute new ) Measurement of all tones:
?‘iaﬁ”femem and signat READ[:SCALar]l:MAARESUILALL?
esult:
Only read result: FETCh[:SCALar) MAARESUR:ALL?
Return: Single tone: <Value>
All tones: <Valuel>, ..., <Value14>
State: ALL Option: B41 and B44 | Only guery | Note: No Default vaiue

Unit depends on the selecied Result Type
(CONF:MAAFORM)
invalid results are indicated by INV
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22. Current and Voltage Measurements

Current measurement

Syntax:
Executs new READ[:SCALar:CURRen{[:DC]? (Average}
measurement and signal § READ[:SCALar].CURRent[:DC]:MAXimum? (Maximum)
result: READ[:SCAL ar:CURRent[:DCEMINImum? {Minimum}
Only read result: FETCh[:SCALar]:CURRent[:DC]? (Average;}
FETCh[:SCALarl:CURRent[:.DCl:MAXIMUM? (Maximum)
FETCh[:SCALar]:CURRent[;DC]:MINimum? {Minimum}
Return: <Vaiue> (unit: A)
State: ALL Option: none | Only query | Note: No default values
Zero offset adjustment for current measurements
Syntax: )
Executes zero offset CALCuiate:CURReni[:DC].ZERooffsat
adjustment.
State: ALL Option: none | no query Note: see also CONF.CURR.CFFS
Offset for current measurements
Syntax:
CONFigure:CURRentf.DCL:OFFSet
Value range: | -10.0A .. 10.0A|ON|OFF Defautt: OFF (0.0A)
State: ALL Option: none | With query | Note: see also CALC:CURR:ZER

Voltage measurement

Syntax:

Execute new
measurement and signal
resull

Only read resuit:

READ]SCALarl:VOLTagel:DC)?

FETCh[:SCALar]:VOLTage[:DC]?

Return: <Value>

{unit: V)

State: ALL Cption: none | Only query | Note: No defauli values
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23. Burst Analysis

Expected power (of mobile station)

Syntax: CONFigure:BANalysis:POWer: TRANsmit:NORMalEXPected <numeric_value>
Value range: | -10.0 ... +30.0 dBm Default: +24.0 dBm
State: ALL Option: none | With query

Frequency / RF Channel

Syntax: CONFigure:BANalysis:FREQuency <numeric_vaiue>

Value range: 1802.528...1876.608 MHz {in steps of 0.864 MHz) PDefault:  1897.344 MHz
(Channel: -3 . +12 {in steps of 0.5}) {Channel 0}

State: ALL Option: none | With query

Measurement Window

Syntax: CONFigure:BANalysis:MEASurement:WiNDow <value>
Value range: | T25 | 25 s window Default: T350
T50 | 50 s window
T75 | 75 us window
T83 | 83 us window (PO}
T100 | 100 ps window
T150 | 150 ps window
T156 | 156 ps window (PG8)
T200 | 200 ps window
T250 | 250 s window
T300 | 300 us window
T350 | 350 us window
T364 : 364 us window {P32)
T400 | 400 ps window
T450 | 450 ps window
T500 i 500 ps window
T750 | 750 us window
T781 | 781 us window (P80}
TiK 1000 ps window
State:  ALL Option: none | With query
Trigger
Syntax: CONFigure:BANatlysis TRiGger <vaiue>
Value range: | EXTemal | External Trigger Default: FRE
RSLope | Rising Slope
FREsrun Free Run
State: ALL Option: none | With guery
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Trigger Delay

Syntax: CONFigure:BANalysis: TRiGger:DELay <numerig_value>
Vatue range: | 0..10ms Pefault: 0
State: ALL Option: none | With guery

Moduiation Measurements Reference Type (Module Test)

Syntax: CONFigure:BANalysis:MODulation:REFerence <value>
Value range: | MEASured | NOMinal | PEAK Default: MEAS
State: AlLL Option: none | With query

Pass/Fail verdict for Normal Transmit Power {NTP)

Syntax: CALCulate:BANalysis:LIMiLPOWer, TRANsmit; TOl.erance:MATChing?

Return: {MATC | NMAT | INV}

State: DBAN | Option: none | Only query | Note: Returns the result of the last measurement (N10}, {N12)

FM-Demodulated Signal

Syntax:
Execute new measure- READ:ARRay;BANalysis:FREQuency:DEViation?
ment and signal resulf

Oniy read result FETCh:ARRay:BANalysis:FREQuency:DEViation?

Return; <Value> {, <Value>} {Unit: kHz}

State: DBAN Option: nong | Only quety | Note: {N10)

Normal Transmit Power (NTP)

Syntax:
Execuie new measure- READ[:SCALar]:.BANalysis:POWer TRANsmit:NORMal?
ment and signal result

Only read result FETCh[:SCALar]:BANalysis:POWer, TRANsmit:NORMal?

Return: <vaiue> (Unlt: dBm)

State: DBAN Option: none ;| Only query | Note: (N10)
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Freguency offset

Syntax:
Execute new measure- READ[:SCALar:BANalysis FREQuency:OFFSet?
ment and signai result :

QOnly read resuit FETCh{:SCALar]:BANalysis:FREQuency: OFFSet?

Return: <Value> {Unit: Hz)

State: DBAN Option: none | Only query | Note: (N10)

Modulation

Syntax:
Execute new measure- READ[SCALar]:BANalysis:MODulation?
ment and signal result

Only read result FETCh[:SCALar]:BANalysis:MODulation?

Return: <Value>, <Value> {Unit: Hz}

State: DBAN Option: none | Only query | Note: The first valug is the positive value, the second is the negative one;
{N10)

Power Ramp Signal

Syntax:
Execuie new measure- READ:ARRay:BANalysis:POWer TRANsmit?
ment and signal resuit

Oniy read result FETCh:ARRay:BANalysis:POWer TRANsmit?

Refurn: <Value> {, <Vaiue>} {Unit: dBm)

State: DBAN Cption: none | Only query | Note:
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24. RF Generator

Configuration of a Generator Parameter Set

CONFigure:RFGen:SEl.ect is used 1o select a parameter set on which the changes with
CONFigure:RFGen:... are to act. These changes are maintained even if a different parameter setl is

selected.

Selection of the generator configuration

Syntax: CONFigure:RFGen:SELectSETTing <value>
Value range: | SETting1 | SETting2 | SETting3 | SETling4 | SETting5 | SETting6 | SETting7 Default: SET1
State: ALL Option: none | With query | Note: (N5)

Frequency [/ RF Channel

Syntax: CONFigure:RFGen, FREQuency: OUTPuth: CW|:FIXed) <numeric_value>

Value range: 1802.528...1876.608 MHz {in sieps of 0.864 MHz) Default:  1897.344 MHz
(Channel: -3 . +12 {in steps of 0.5% {Charnel 0)

State: ALL Option: none | With query | Note: The input value is adapted ic the step size indicated when the

parameter set is set, (N8}

Deviation

Syntax: CONFigure:RFGen: FREQuency. DEVialion <numeric_value>

Value range: | 6.0 ... 510.0 kMHz {in steps of 2.0 kHz) Default: 288.0 kHz

State:  ALL Option: none | With query | Note: The input value is adapted to the step size indicated when the

parameier set is set, (NG}
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Signal
Syntax: CONFigure:RFGen: SIGNal <value>
Value range: | B5S | Burst with bit pattern 01010101 Default: CE55
B33 | Burst with bit pattern 00110011
BOF | Burst with bit pattern 00001111
BEXTem | External modutated Burst
CESE | Constani Envelope with bit pattern 01010101
CE33 | Constant Envelope with bit pattern 08110011
CECF | Constant Envelope with bit pattern 08001111
CEEXtern | External modulated Censtant Envelope signal
DBSS | DECT Burst with bit paitern 01010101
DB33 i DECT Burst with bit pattern 00110611
DBOF | DECT Burst with bit pattern 00001111
CBFig31 i DECT Burst with bit pattern acc. 1o Figure 31
LBPRs | DECT Burst with pseudo random bit pattern
DBSPrs ! DECT Burst with siatic pseudo random bit pattern
DBUSer DECT Burst with User Defined Pattern
State: ALL Opton: none | With query | Note: (NG)
Rf Level
Syniax: CONFigure:RFGen:RF.LEVe! <numeric_value>
Value range: | (N3) Default: -40.0 dBm
State: ALL Option: none | With query | Note: The level is automatically adapted fo the outpul and output

conneciion when selecting the parameter set, (N6}

Signal Pattern

Syntax: CONFigure:RFGen:SIGNal:PATTern <string>

Value range: | 100 digiis in HEX-format Default: "AAAAEIBAQFOF .OF"

State: ALL Option: none | With query | Note: 1f CONF:RFG:SIGN = DBUSer then the configured pattern is used as
the signal.
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Setiing the Current Generator Parameter Set

Setting a generator configuration

Transfers the values of the selected configuration and sets the RF generator accordingly. These values

can be changed using the following commands.

modifications are lost.

By calling SOURce:RFGen:BELect again, the

Syntax: S0OURce:RFGen:SELect:SETTing <value>

Value range: | SETting1 | SETting2 | SETting3 | SETiing4 | SEHing5 | SETting6 | SETHng7 | Default: NONE
NONE  {only with query, if the selected configuration has been changed))

State: ALL Option: none | With quary | Note: Power leve! is automatically adapted to the ouiput and output

conenction, (NB)

Frequency / RF Channel

Syntax: SOURce:RFGen:FREQuency: OUTPUL[: CW|:FIXed] <numeric_valus>

Value range: 1902.528...1876.608 MHz (in steps of 0.864 MHz) Default:  1897.344 MHz
{Channsel: -3 +12 (in steps of 0.5)) {Channel 0)

State: DRFG Option: none | With guery | Note: The input value is adapted to the step size indicated when the

parameter set is set, (N6)

Deviation

Syntax: S0URce:RFGen FREQuency: DEViation <numeric_value>

Value range: | 0.0...510.0kHz (in steps of 2.0 kHz) Default: 288.0 kHz

State: DRFG Option: none | With guery | Note: The input value is adapted to the step size indicated when the

parameter set is set, (N6)
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Signal
Syntax: SOURce RFGen:SiGNal <value>
Value range: | B556 Burst with bit pattern 01010101 Default: CE55
B33 Burst with bit patiern 08116011
BOF Burst with bit patiern 0001111
BEXTern External modulated Burst
CEBS Constant Envelope with bit pattern 01010101
CE33 Constant Envelope with bit pattern 00110014
CEQF Constant Envelope with bit pattern 00001111

|
|
|
|
|
|
CEEXiern | External modulated Constant Envelope signal
I
|
i
E
!
|

DB5S DECT Burst with bit pattern 01010101

DB33 DECT Burst with bit pattern 00110011

DBOF DECT Burst with bit pattern 00001111

DBFig31 DECT Burst with bit pattern acc. {o Figure 31
DBPRs RECT Burst with pseudo random bit pattern
DBSPrs DECT Burst with static pseudo random bit pattern
DBUSer DECT Burst with User Defined Paltern

State: DRFG Option: none | With query | Note: (N6}

Rf Level
Syntax: SOURce:RFGen:RF:LEVe! <numeric_value>
Value range: | -106.0 ... -40.0 dBm ' Default: -40.0 dBm

State: DRFG Option: none | With guery | Note: The level is automatically adapted to the output and output
connecton when selecting the parameter set, (N6)

Signal Pattern

Syntax: SOURce:RFGen:SIGNal.PATTemn <sfring>

Value range: | 100 digits in HEXFormat Default: "AAAAEDBAJFOF. OF"

State: ALL Option: none | With query | Note: ilf_‘CO_NF:l;{FG:SiGN = DBUSer then the configured pattern is used as
e signal.
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25.

Miscellaneous

Saving and Loading of Instrument Setups

a) General Information

Selection of storage medium

Each command for storing, lcading or naming an instrument setup permits to specify the storage

medium as an option. This medium remains set until another one is explicitly selected.

Syntax: MMEMory. TYPE <value>
Value range: = INTernal | MEMCard Default: INTernal
State: ALL Option: With query | Note: The slorage medium selected is valid for all MMEM:SAVE and

(INTernal}: none
(MEMCard): B62

MMEM.REC commands.

Saving an instrument setup

Syntax: MMEMory1:SAVE
MMEMory13:SAVE
Status: ALL Option: none | No query Note: The settings of the remote controi interface are nof saved.

Assigning a name for a saved instrument setup

Syntax: MMEMory 1:SAVE:NAME <string>
MMEMU&% 3:SAVENAME <string>

Vatue range: Name for instrument setup

Status: ALL Option: none | With query

Loading a saved instrument setup

Syntax: MMEMory1:RECall
MMEMory13:RECall
Status: ALL Option: none | No guery Note: The settings of the remote-control interface are not changed.
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b) User Settings

Selecting the user

Syntax: SYSTemUSER: SELect <vaiue>
Value range:: | USer1..USer14 Default: USert
Option: none | With query

Status: ALL

Assigning a user name

Syntax: SYSTem:USERTNAME <string>
SYSTem USER14:NAME <string>

Value range: User name

Status: ALL Option: none | With query

¢} Reset Operations

Two types of reset are possible in manual operation:
» Reset without remote-control setting
» Reset with remote-contro! setting

Reset without remote-control setting can be released via the remote control using the commands "RST
or 3YSTem:PRESet.
Reset with remote-control setting is not possible in this way; the following three commands must be

called:

*RST or SYSTem:PRESet
STATus:PRESet
SYSTem:COMMunicate:GPIB[:SELF:ADDRess

Reset

The reset using the following two commands is identical with the actions when pressing the RESET key
and the selection “reset without remote-conirol seiting”. This means that the remote control is not
invoived with these commands.

Syntax: *RET

Status: ALL Option: none | No guery Note: Sets the instrument io the default status (without considering an
established call); however, it does not affect the remote-control
settings

Syntax: 3YSTem:PRESet

Status: ALL Option: none | No query Note: Sels the instrument to the default status (without considering an
established call); however, it does nol affect the remote-controi
settings.
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Reset of remote-control interface

Syntax:

STATus: PRESet

Status: ALL

Option: none

No query

Note:

[Does not affect the iransfer parameters (address, etc.) or
instrument setups.

Remote / Local Switching

State upon transition from REMOTE to LOCAL and vice versa

Syntax: CONFigure:10Cal:5TATe <value>

Value range: | IDLE | Transition to the IDLE state. Default: IDLE
CURRent Ne state transition {current state is maintained).

State: ALL Option: none | With query

Switchover to LOCAL

Syntax:

SYSTem[:STATe]:LOCai

State: ALL

Option: none

No query

Note: The command is necessary only in case of remote control via the
serial interface, since for the IECAEEE bus it is sufficient to send the
value 1 {GTL) with the ATN line set.

Calibration Mode

Note;

mode, too.
After Power-On or Reset of the device the automatic calibration is turned on. It is executed with

every modulation measurement.

Cyclic Calibration Mode

If the automatic calibration is turned off in REMOTE mode, it will remain turned off in LOCAL

Syntax: CONFigure:CYCLic:CAlLibration:MODE <value=

Value range: | ON | Calibration: active Default: ON
OFF Calibration inactive

State: ALL Option: none { With query
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Execute Calibration

Syntax: PRGCedure:CAl.ibration

State: ALL Option: none | No query

Internal instrument state

Status
Syntax: STATus:DEVice?
Return: IDLE | Idle (initial state) Default: IDLE
DFP | DECT: Fixed Part
pPP | DECT: Portabsi Part
DCE | DECT: Connection Established
DBAN | DECT: Burst Anatysis
DRFG DECT: RF Generator
State: ALL Option: none | Only qusry

Screen display of the remote-control commands and responses

Syntax: DiSPlay:ENABIe <vaiue>

Valuerange: | ON | Remote-control commands and responses appear on the soreen Default: ON
OFF No screen outputs

State: ALL Option: none § with query | Note:

Firmware Version

Syntax: . SYSTem:FIRMware:VERSion?

Return: String containing firmware information

State: ALL Option: none | Only query

Query of Options

Syntax: SYS5Tem:OPTions?

Return: List of all existing options (as Bx, with x as number of the option), separated by means of commas; not

existing options are not indicated.
Example:Options B4, B41, B6, and B61 exist, then the ouiput is:
,,B4,841,86,861

State: ALL Option: none | Oniy quary | Note: No default value
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Mandatory Commands

Clear Status

Syntax:

*CLS

State: ALL

Option: none

ne query

Standard Event Status Enable

Syntax: *ESE <numeric_value>

Value range: | 0. 255 Default: 0

State: ALL Option: none | with guery | Note: MAXimum and MINimum impermissible

Standard Event Status Register

Syntax: *ESR?

Return: G ... 255

State: ALL Option: nons | only query

ldentification Query

Syntax: *IDN?

Return: Rohde&Schwarz, CMDB0,0 . X XX yy.yy.yy (xx is SW version, e.g. V 1.00
yy.yy.yy is the date, e.g. 18.10.83)

State: ALL Option: none | only query

individual Status Query

Syntax: 1ST?

Return: 0}

State: ALL Option: none | Only query

Operation Complete

Syntax: *OQPC

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
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Parallel Poll Enable Register Enable

Syntax: *PRE <numeric_valug>
Valuerange: : 0.. 255 Default: 0
State;  ALL Option: none | With query | Note: MAXimum and MINimum impermissibie

Power-on Status Clear

Syntax: *PSC <numeric_value>

Value range: | -32767 ... 32767 ' Default: 1

State: ALL Option: none | With query | Note: MAXimum and MiNimum impermissibie

Reset

Syntax: *RET

State: ALL Option: none ! Ne query Note: Sets the instrument fo the defaull state (without taking into account
a connection set up)

Service Request Enable

Syntax: *SRE <numeric_value>
Value range: | 0..255 Default: 0
State: ALL Option: none | With query | Note: MAXimum and MINimum impermissible

Status Byte Query

Syntax: *STB?

Return: 0..255

State: ALL Option: none | Cnly query

Self-Test

Syntax: *TST?

Return: G.. 2565

State:  AlLL Option: none | Only query | Note: No error in the selftest is indicated by the value 0
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Wait-to-Continue

Syntax: WAL

State:  ALL Op_tion: none | No guery
Optional Commands

Query of options

Syntax: *OPT?

Return: identical with SYSTem:OPTions?

State: ALL Option: none | Only query | Note: No default value; identical with SYSTem;OPTions?
STATus Subsystem

Operation Event Register

Syntax: STATus:OPERation[:EVENI]?

Return: Q.. 32767 Default: 0
State:  ALL Option: none | Only query | Note: Bit 8 is used as summary bit for the CMD event register.
Operation Condition Register

Syntax: STATus:OPERation: CONDition?

Retumn: 0.. 32787 Default: 0
State: ALL Option: none | Only query

Operation Event Register Enable

Syntax: STATus: OPERation. ENABte <numeric_valus>

Value range: 0..32767 Default: ¢
State:  AlLL Option: none | With query | Note: MAXimum and MINimum impermissibie;

Bit 8 is used for the CMD event register
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Questionable Event Register

Syntax: STATus: QUEStionable[:EVENT]?

Return: 0.. 32767 Default: ¢
State: ALL Option: none | Only query

Questionable Condifion Register

Syntax: STATus: QUEStionable: CONDition?

Return: 0 ... 32767 Default: O
State: ALL Option: none | Only query

Questionable Event Register Enable

Syntax: STATus: QUEStionable:ENABle <numeric_value>

Value range: 0 .. 32767 Default; O
State: AlLL Qption: nope | With query | Note: MAXimum and MINimum impermissible

Resetting the instrument

Syntax: STATus: PRESet

State: ALL Option: none | No query

Status queue

Syntax: STATus: QUEue[:NEXT]?

Return: see SCPI, section. 20.8 (p. 20-6) Default: 0, no error”
State: ALL Option: nons | Only query

SYSTem Subsystem

Next message from error queue

Syntax: SYSTem:ERRor?

Return: see SCPI, section 21.7 {p. 21-10) Default: 0, "'no error”
State: ALL Option: none | Only query
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SCPI Version

Syntax: SYSTem:VERSIon?

Return: see SCPI, section 21.18 (p. 21.28) Default: 1993.0
State: ALL Option: none | Only query

Remarks

(N1)

- The output power will be adapted if necessary.
- The input can be overdriven if an external amplifier is connected.

(N2)

- The level will be adapted automatically,

- Only one in- or Ouiput can be active, that means the other In- or Quiput which is not selected is
inactive.

(N3)

The range of the RF level depends on the external attenuation and the selected RF connector as
follows:
~100.0 - ext. att. ... -40.0 - ext. atf. dBm when RF QUT selected

-40.0 - ext. att. ... +7.5 - ext. att. dBm when RF QUTZ and RF IN selected
20.0 - ext, att, ... +7.5 - ext. att. dBm when RF OUTZ2 and RF IN2 selected
(N6}

CONFigure:RFGen:SELect selects a generator setting which permits to configure the values (with
CONFigure:RFGen....).

SOURce:RFGen:SElLect is used to load the values of the selected setting (and adapt them to the output
or output connection, if necessary). SOURce:RFGen:... permits to vary the values of the selecied
generator setting (they are lost if a different setting is selected).

{N10)

After calling of a READ command, all scalar measurement results (within one menu) are calculated and
the desired value is returned; the remaining measurement resuits can be fefched using FETCh or
CALCulate. The field values cannot be obtained.

However, if the measurement is made via READ:ARRay, the scalar values are available in addition to
the selected field values.

(N12)

The results of the tolerance query have the following meaning:
MATC: The measurement result observes the configured limit values
NMAT: The measurement result does not abserve the configured imit values
INV: No measurement resuit is available
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26. Summary of all Commands

R0 = T OO OO VPO UP OO PIP PP 52
R = =SSO OO USRS TSN 52
B =21 = SO U PO PO PP SRS PR SRR 52
L1 PO OSSO PP SRR P PP RPN 52
13 SO U SO T UV PR USROS FPI P 52
L0 = O T SO RO O ST TOTOIO PPN PPPRUR 52
L0 ] = O S U PYOOY SRR 54
i = = SO SO SSP PP 53
B = oSOy O TS USROS O T P PSSO TTP RS STTY 53
B E = O T T OO OO O S P PSPPI PRSPPI 53
2o = L =AU OO OSSO ST SRRSO R PR 53
RSN 1= 7 BT PSSO P OO ST UOTPPOPPRPT RPN 53
Rl U O U PO PP TSSPP PP PPPN 53
BT 4T <N OO PO PRSPPSO PSPPSR 54
CALCulate:BANaiysis:LIMitPOWer TRANsmit: TOLerance:MATCRING? ... 42
CALCuiate: CURRentl:DCEZEROOISEE ..o s 40
CALCUlate: LIMit: BER LTERMICLEA .oiiiti et e rreeieviiiis st sn s rn s s ss e e s e ass s s nnan o 30
CALCulate:LIMIBER.LTERM: TOLerance:MATCRINGT .. 19
CALCulate:LIMiEBER.LTERM:TOLerance[lDATA] ..o 30
CALCulate:LIMitBFleld: TOLerance:MATCNINGT . o ecereeiiis it rinsceanrt s v e e s st aasn s e s 14
CALCulate:LIMit:BFleid: TOLerancel:DATAL .. e s et 27
CALCulate:LIMit FREQuency:DRIFETOLerance:MATChINGT ..o 15
CALCulate:LIMit:FREQuency:OFFSet: TOLerance:MATChING? .ot 14
CALCulate:LIMit FREQuency:OFFSet: TOLerancel DATA] ... 27
CALCuUlate: LIMILJ T TerTOLerance i MAT ChING T it s et e ren e e 17
CALCuiate:LIMit:JITTer:TOLeranceiDATA] ..o ettt e b 29
CALCUIAtE: L IMIEIMAAICLESBL (1ot ettt e e st v e n e e s b e e db e re e e b e rr e e e s pe s o s rncr e nenens 38
CALCulate: LIMIt:MAA RESURIMATCNINGT? oo v nssssires e sr s avs s b e s css e sressn s 39
CALCulate: LIMI:MAAVOLTage: RELAVE ... e 39
CALCulate:LIMit:MAAVOLTage: RELative:LOWerlALLL ... e 39
CALCulate:LIMit:MAAVOLTage: RELative:UPPerlALL] ... 38
CALCulate: LIMItMAAVOLTAGEABSOIILE ...oer et vtrs s 38
CALCulate:LIMitMAAVOLTage: ABSolute:LOWerlALLY .. 38
CALCulate:LIMitMAANVOLTage: ABSolute:UPPer:ALLY.....o o 38
CALCulate:LIMIMAANVOLTage:RELAIVE ..o e s 39
CALCuUlate: LIMIEMODUIAHON CLEAN .ottt sce s st e e e s sy s e e st coin it e 27
CALCulate:LIMit:PACKet:DELay:TOLerance:MATCRINGT .. 18
CALCulate:LIMit:PACKet:DELay: TOLerancel:DATA] . ... e 29
CALCulate:LIMit:POWer TRANsmit: TEMPlate: TOLerance:LOWer:DATA] ... 25
CALCulate:LIMitPOWer, TRANsmit: TEMPlate: TOLerance:UPPer[DATA] ... 25
CALCulate:LIMitPOWer TRANsmit TOLerance:MATCHhINGT .o 12
CALCulate:LIMit:POWer TRANsmitl. TEMPlatel:CLEAF ... 25
CALCulate LIMit: POWer TRANsmt[ TEMPlate:MATCHING? ..o 12
CALCulate:LIMit:POWer TRANsMEL TEMPIate]:DAT AL e 25
CALCulate:LIMit:SFleld:TOLerance:MATCNINGT ..o s veries s srne s e varnen s se s e 15
CALCulate: LIMit: SFleld:TOLerancel: DATA] s 27
CALCulate:LIMit: TIME:ACCuracy:.TOLerance:MATChINGT ..o 17
CALCulate:LIMit: TIME:ACCuracy:TOLerance[[DATA] .. 29
CALCULate: LIMIETIMINGICLER .ot n sttt a syt e n s p s bn s 29
CONFIQUrEIAFGENIADPCIT L. itv ettt e bR e e rnsds 34
CONFigure:AFGen:FREQUencyl:CW | (FIXed] s 34
CONFIgUIE: AFGEMVOLTAGE vkt et e ety bbb 34
CONFigure:AFMeas:COUNerFORME! ... s e 35
CONFigure:AFMeas FREQUeNcY:DISTOTHON .ot 35
CONFigure:AFMeas: FREQUENCYMINIMUIM Lo s 35
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CONFIQUIE AT MEAS INIPUL .. i rer s coretrssneerene e mianessesaer st saaraassarreseeasassas st srensessiarsmassnnseesssessnessrennssnnss 35
CONFigure:AFMeas: VOLTage BPASSIFREQHIENCY ..ot e mrectnrr s srters e s s snnraras s e aee e s 36
CONFigure:AFMeas: VOLTageBPASSIWIDTR e s 36
CONFigure:AFMeas:VOLTageiFORMAET ...t ettt es e a et e e asn e e 35
CONFIgUret AVER GO BUR ST ... et ree et a e s e e e ns e et e e e s nt e e ssae e sernre ee e eamnraeeeaes s sanssnnes 26
CONFigure:BANalYsiSIFREQUENCY ..ottt e et et e aecar e mce e eeea st e e e e beemeaceaeeprennns 41
CONFigure:BANalysis:MEASUremMent: WINDOW ...c.oooiiririireerias e e recrerreesncnevneasnnssssinsnesssansasssasnsasss 41
CONFigure:BANalysis:POWerTRANsmit:NORMAaLEXPECIEH ... ivraese s reverrvasraessesssnssssssanrenses 41
CONFIgUre: BANAIYSIS TR GGE ..ot veit e eirisnenetamnrenrsrrisrrtseessereeessrrrrnetaren aseressesnssesssrssnsssnssessenssssnsssnnas 41
CONFigure:BANalysis TRIGGENRDELAY ... oo e e s b 42
CONFIQUIE BER D AT AL TYPE] . ettt cr s sttt e ente s v a et e s bt eebae e raar e n e m e nannnes 31
CONFigure:BER:EVALuation WINDOW TIME?Z ... e ceree e e et et e e e e e nans 3
CONFigure:BER:EVALUation:WINDOWL B TS e ae e e s e e 31
CONFigure:BERIFP:MBEAreriCLEAR ... ..o i et nree e e e 31
CONFigure:BERIFPIMBEAIErSLOT ...t cas s s exsnr n s nmenaen s 31
CONFIGUIE BE R I N B Bl r 7 oo i ieeriirnrverrererrar et set s et e set et iae st essasreeneseraamasbaesassans rabasasansannsesesaaesssnssssnses 31
CONFigure:BERIPP:MBEAIerCLEAR ..o e cetitin sttt et ese e s e bttt s e s eatvanbtne e ermsnbebenees 30
CONFIigUre:BER PP IMBEGTEr SO T o ittt ettt et s tsentts e s ree s earsnnsseesantessnsesesernnnnsnsnnes 30
CONFIgUre:BER PP IMBEGIEGI ... ...t ettt e st e et s e e snae s e e ebens e e sanbesaeassnaesmrannranres 30
CONFIgUre:BERIRF:ILEVEL ... ecr et iae s evae v ss s e v as s at e e nan e saensme e e s nensenansnsanneannes 19
CONFigure:CURRENI D C IO F SO v rerciere s seriras e aceravaeraesvevasaneronss asvarasseaaensaranserenees ssnans 40
CONFigure:CYCLIC:CALIBration:MODE ...t et san et s 50
CONFIGUIE P I ANT I8 .ottt e e e ee s et e e e e e e ae atb e s s seseasmtea e beesanernerannsaesseorannnsnannts 24
CONFigure:FP:CARRIEIIOFFESEE L..eiciiiiiiiv e e veerscsunsnsscssvsenaseartnssasesnsrassscnsas e esssasssssnsansesssneees 24
CONFIGUIE I IPIMID Loeriie i rree e e rree e s et e e e e eeereserreessseesseasbereseeaeessassreeseesns st s nssnsbenassas s saessmsaians s s 6
CONFIGUIE PRI LV ee e e ee s bt s e st et e e st te e at4e s et tna e e damesnnteaenneremsnnsnsnnenes 7
CONFIGUIEITPIRIF P ittt ettt e et s sa v b e b s b et e easeeate s ebe e s n e aeaabsernnnnr e snnearan 8
CONFigure:FPSIGNalNGIMODE ... et ee e re e e s e st e e e e s seb e seeeseesnsnssbennanes 7
CONFIgUre F P TRAFTICICARRIB, ..ottt ettt eet et et e st s e eeaeeta e saaee s e e etbcsmaeesmeeasbrsves e 7: 10
CONFigure: FP: TRAFHCIBLOT .o e ssnr et ne e st avsmneseenaa e 6, 10; 19; 23; 24; 26; 42
N I OUNE . L Gl S T AT & treririerirteeeariiiersr v are e rrenerartsnrraressiaasssassasse s aensaiansssanssrinassasssasansanersnsssessssessrnnses 50
CONFIGUIE IMAA. VOLTAGE ..o s et et e e s s e n st ns s e et are e e senevane b e erear s asnnens 37
CONFigure:MAAT VOLTAgEIALL oot e bt s byt a e s st e e e 37
CONFIgUIe:MAAIFORMAEL. .. oottt a e ciarae s a e e e e st b st e st aevan smrsnenenssnraneeaeas snsrennssreeeen 38
CONFigure MAAIFREQUENCY AL L ettt et e e a e sn e ee e e e 37
CONFigure MAAIFREQuency[:CWFIXed] ... et secvr s nasnnen 37
CONFigure:MAATIMEILEAD L.t masemr s e et e s n s e assr e st ne st s eassmmtenae s sanneen 38
CONFIGUEBIMAAINV OL T B ettt e ettt e e b e e bt et s e ts e £t s oot e et er e asrses 37
CONFigure:MAANOLTAgE I REFEIENCE . oottt e s s e e e e e srate s rearaseae 37
CONFigure:MESSage:ESCapeiMT ...ttt sttt s bt as e snssasrs e ranerennreaen 21
CONFigure: MO U At N DA T AT P oo et e et e e e st ecee e s e e e e s eeernann 28
CONFigure:POWer DYNamMICIRANGE ..ottt et et ee s et eeaese v nnerees s s vnnernnan 26
CONFigure:POWer TRANSMILOUTPULRANGE ..o sre et r s e tee e s e e nsreasnsee s e sensanas 12
CONFIgure: PP CARRIEEOFFGEE .o crs et e r e et s e s e saan s e e ssarasnreteecraan sevssan 22
CONFIgUre: PP DUNMMY CARRIEI .. e ecre e rerr e s st ees e s s e e e e varsecrarnseeratasesarreesassnnssenreneecrssnsnnrnrsnns 4
CONFigure:PPDUMMy:MODE L. e e e ettt smb e v s ieaa e e s 22
CONFIgUIe: PP DUNMMY:SLOT L.ttt e e et e b et n b e e ebes s aa e e na b e e snnarassseeeannecas 4
CONFigure:PP:PROTOYRE I FPICAPBDIIY ... et e ce e et ae e e e ae e 22
CONFigure:PP:PROTOtYpe:MULTHIAME ..ottt e s v er e e 22
CONFigure:PP:PROTotype: QPACKeLADDIIONA! ...t aviae s e sor e e esnes 23
CONFigure:PP:PROTOYDE:SYSTEmMIINFQ oo i rreres s ssrne e rrvessre s essars e anssa s rnrnseearen sanrsasns 22
CONFIGUIEIPPIRFILEVEL ..ottt st n e et et e st st rab e aas e s st enaenrnereeesaannns 5
CONFIGUIE P IR P . e ie e e v it ra e eeee s s e er e e saatereesrareeesarreesnsses e saseseesasraraseneneesssransnrses 4,6
CONFigure:PP:SIGNallingiMODIE ... ettt n s nns e ernnee s 5
CONFigure:PP. TABLeQPACKEESEQUENCE ..ottt cearinstre s nese e raes e e sreassene e e nreeesmeeenraneansaeas 23
CONFigure: PP TRAFHCICARRIBT ..ottt e e et e e e e e tae e e e e e saeans 5; 10
CONFIgUrE PR TRAFTCISLOT .ottt et b e st e e s e ets s eneamseraas sannvsnaerssenas 5;10; 27, 28
CONFigure:RFGen:FREQUenCY:DEVIBtON ... e e 44
CONFigure:RFGen:FREQuUency: OUTPUL:CWEFIXed] . .cvio et e v e snrsmn e nse e s sreevanens 44
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CONFigure REGenRFILEVEL ...t e e s 45
CONFigure:RFGen: SELECESETTING ..ottt e 44
CONFigUre:RFGEMSIGNEL...ooi it e e 45
CONFigure:RFGen:SIGNaLPATTEM ..o v st v s 45
CONFigure:SYNC:FREQuency: OUTPULREFEIeNCe ...o.covv e 33
CONFigure:SYNC:IFREQUency REFErenCe ...t s e 33
CONFIGUIEISYNCIPORT .ooe v reen e e ens s b s ves s sas s e s s a5 a8 a5 e e e n e s Eb b0 33
CONFIGUIE TESTLTYPE] oot ettt crene e at b e e e eb s e e e e e d bbb b s 3
CONFigure:TIMing: AVERage:BURSE ... OO 29
DS PIAYIENABIE ..o e ettt ottt e b s bRk T AR e 51
FETCh:ARRay:BANatysis:FREQuency:DEVIation?......m e, RO e 42
FETCh:ARRay:BANalysistPOWerTRANSMIE? ..o s 43
FETCh:ARRaY:BERIMBESIBIT ... coiirieierimmsvecimaes e s et e s e nr s ns e s s st a s an s b na 19
FETCh:ARRay:FREQuUencY:DEVIAHONT ..o et v e 16
FETChARRaY:POWer TRANSMILT ..ot 13
FETCh[:SCALarl:AFMeas:COUNIBIT ..ot b s 36
FETCHhESCALar::AFMeas DISTOrONT ..o et e s 36
FETCh:SCALArl:AFMeas: VOLTAgE? oot s s s 36
FETChI:SCALarkBANalysisFREQuency:OF FSel 7. v 43
FETCh[:SCALark:BANalysis:MODUIBHONT ..o i s s 43
FETCh[:SCALar}:BANalysis:POWer TRANsmMIttNORMaI? ..o 42
FETCH[:SCALArTBERILTERM? ..ot ias s aass s s s ab st v e s e 19
FETCRLSCALAITBFISIAT ...t srse ittt et bbb bt e 14
FETCH:SCALar:CURRentl:DCEMAXITIUMT ..o e 40
FETCh:SCALarl:CURRent:DCEMINITIUMT .ot 40
FETCh:SCALarCURRENIDC]? ottt s b 40
FETCh[:SCALarl,FREQUENCYDRIFI? oo cnmssisir ety 15
FETCh[:SCALarlFREQUENCYIOFFSELT .. i en e e 14
FETCRESCALAITITTEI? et re e enmr e ettt s a b et a e a0 E e b a b e s 17
FETChESCALAr:MAARESUALL? ..ot sivis e et 39
FETChESCALATMAARESUIT ...coeiiee e cb s e e st 39
FETCh:SCALarlPACKEEDELAY? .ottt e s s s 18
FETChi:SCALarkPOWer;, TRANSMIENORMAI? ...t e, 12
FETChSCALAIESFIBII? .ottt bt sn et ety bbb b e 15
FETCh[:SCALArETIME:ACCOUFBTYT? oot eee e tivas st rms sme s bbb 17
FETCHh[:SCALArTVOLTAGE[IDC]? woiiiiitiar ittt s s b 40
MIMEMOIY:RECGAN . ...eoves e ettt st s esm e ch bbb bbb sme s n e e 48
IMEMIOIY SAVE L oot eteer e rr e cceer e e e rh e e is e tea e e sr e e s A TR 3 £ EE SR E e R AN Lo bR e a e 48
MIMEMONY:SAVEINAME ...t s cae s e e et RS s e 48
M EMONY I TYPE ..ot ehes e et en e e e ec s e e oo e b eSS oa S ha R R e R e s s e et £ n e e s 48
PROCEAUIE CALIBIALION ...t eeirteseessrcarressnmrers e o ceeroee e e e s raae et bt baeas b d e s s abEe s st bR Te 2T s 9s b e es2n s s R e e e e rnccantaaas 51
PROCedure:CONNECHONRELEBASE ...cooviee e cetrr e e sa e daas s ns b a s st e e 11
PROCEOUre:CONNBGHOMSETUD oooeieeieei e ee et essssrenme s v ans s s s s smmss e raa e b s abae s s bess e esanesosnnr s s on e 9
PROCEAUIE SE LB T E S T et s s s e a e ns e s e e s et e e n bbb s st s n i s 3
READ:ARRay:BANalysis:FREQuUency:DEVIBHONT ..o e s 42
READ:ARRay:BANalysis:POWer TRANSIMIET L. oo 43
READARRAY. BERIMBEAIEIrT ...ttt imr s ass r1rs st ettt ne s n s v ns s e 19
READ:ARRay:FREQuUency:DEVIAHONT ..ot et e e 16
READ:ARRay:POWerTRANSMIE? . .o e e e s e srn s 13
READ[:SCALarEAFMeas:COUNEBI7 ... e et s 36
READ!SCALarIAFMEas DISTOMONT oot s s 36
READLESCALArTAFMeas: VOLTAUET ..o et e b s e 36
READ[:SCALar]:BANalysis:FREQUeNCY:OFFSLY oo e 43
READ{:SCALar:BANalysis:MODUIAHONT ..o e e et 43
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READLSCALar]:BANalysis:tPOWer TRANSMILNORMEI? . .cvv e sesrcnre e e seee e e 42
READSCALAMTBERILTERMTZ ..o iiitiresireiar s srrrs it essassnssassasaeessssasssas e sassssssessnscasesasssnes sasesnssasansssns 19
READISCALBITBFIEIIT 1. ovviurarreirrevivsissssresreesrecaascaasesasesessnsrarasssessecasessssasasssssssessessseessssssssssessnsassnnans 14
READESCALarfCURRent[:DCEMAXIMUMT Lo vt e e es e e eves e 40
READ[:SCALarl:CURRent:DCEMINIMUM? L.ovoiiii it et ea e s e e es e e e anaesmnnvess 40
READLSCALAITCURRENIDCT? oottt ettt s e e e s et s s st s a s rp e e s e e asan e e antrasasarnnnsanen 40
READLSCALar FREQUENCY: DRIFL? s et s vs e arrar e snensnr b e e e s rsreessabr s smrens 15
READLSCALaTFREQUENCYIOFFSEI? oo eeer s ve sty s s e nsn s ease e s s an e s sarbe e sba s snne s 14
R A S AL I I T BT et et aeree s s te s s e r e s s vae s ssern e asnas e s ea s s ss st s eae saeeasesesssn s sassesssssnsnta s 17
READESCALar T MAARESUIIALLT 1 oo rrr s e e se e s sa st v et et e et s s e et s eabaeaneeeneens 39
READESCALBIIMAAIRESURT ..o v r e vt as s vttt e e e e e eeaeeanmessersnneenssnnneeas 38
RE A D S AL B N T P ? et ettt e e e e e e s e e e sate e e e e e emeseeeses e nssaassseeeensssnrssnensnanens 12
READ SO AL AN P ACK et DE LAY oottt ettt s e s es e s s tn s e hras e ra e s nennnaene s 18
READ[:SCALar:POWer TRANSMIENORMAIT .......ooecveiiirrirrracirarvsisssnsssnssmssseinsssessssssessesssaesssssssssasss s 12
RE A D S A L B S Bl 7 et sre st e e st e e et a s e s e e e rte s saresas sananeassrnresrassenaeaa 15
READ S CALAN I TIMEIACCUIBTY? ..ot eeeerrire s reeaste s eirressesetaessesassee st e ssess st beasessasessss e ssatrsetents ranesns 17
READ[SCALAI IV OLTAgELDCI7 ettt e e bt eers s reese s san soeeesessreesseeennneans 40
ROUT@IOCOMAGOION ..ottt v e st et bt a e eb s s ca e e e e e et e e teese et e sreeneenetse e seeseanmeesseeneeras 32
SENDME S S age B B CapeiMT et rr et re e e nae e re e eaae s anasaan £
SENSe:DETected:DUMMY:CARRIEI? ....o.. e ecirecririesnesne e s sresasresssse e sscan s s assessanesnesssnesnensssns 7
SEN S D E T ot DUMMY S OT 7 oot eieeceeeeiaes e s e aete s e sbe et re s ce e et s etbe s see st esbesseabesabs s sseessantsats metnee e 7
SENSEDETECIEAIPMIDT ettt ettt e et e sea e e e v ervasaer e enr e s tassnensnnreaseearssessnnnensan 11
SENSBEDETeCted:RFPI? .. st v s n s v ar et e e rr e ss e e e s e se£esne e s s anaseevsnes 8
BN S S NGNGB T ATEZ it iveeierir e e ee st s es e et e e seeabe s etsesseeee s este s ssaabass s o3 < han s 2o btk £ asd e <otk arenamneeeenenns 7
SENSe1:CORRection:LOSS[INPUl][:MAGNITUTE] ...t e e e e 32
SENSe2:CORRection:LOSS[IINPU]IMAGNITUGE] ..ottt e e e 32
SO R CE AT GRS TATE ceiiiee et ettt vetr e e et e e e e ta s ee e e e e e e e s e e e eesteseaeeae e san e mmte e smmsesaeananereassmrntean 34
SOURce: RFGen: FREQUENCYIDEVISHON . ... e s s ta s neasanen s nranna e e vanereenees 46
SOURce:RFGen:FREQuency:QUTPULCWIIFEXed] ..o evccrionrncvrrirncimisnmiessrrs e e e sve s ressnesssesssessnns 46
SOURCEIRFGENIRFILEVEL ..o eriev e r e a s sse et e e s nre st resaa e et ste e st ass s sttt s e e e hssseits s s ran e e nans 47
SOURCEIRFGEN: S E L S E T THN.corvreirriee e e e st crerscre s s e s st as b sa e ve s sa b e e e s bas e snee s nens e eans 46
SOURCEIRFGEINISIGNAL.. ..ttt et e et aees et s bt s et s s e sat et 4e s tbemtemn v me e n emeneaensenees 47
SOURCEIRFGENSIGNAEPATTEIM Lottt a e e ee et e e e e s ae e e e eneaseemeseann e aras 47
SOURcet:CORRection:LOSSOUTPU:MAGNIUAE] ..o e e nra s e s 32
SOURce2:CORRection:LOSS[:OUTPU:MAGNIUAE] ccooo oo ieirvreriamsss s e cssnrns s senssrasesss s enes 32
STATUSIDEVICET et rrae ety s et ra e e e e e st e s e ne e shes s et bt s tsessesabeaeassasesans 51
STATUS:OPERGHONCONDIHONT ..o r s sreseree st ess e s s e et ss e atas e b aes et bt aratavameeneneaenaneaens 54
STATUSIOPERGHONENABIR.....oc e sr et e e ce s sb e b e st e tsar s e e ee e arenes e eaesnesans 54
STATUSIOPERGUONEEVENZ o e e e e e e e e e mn e e esnesses s snens 54
STATUSIPRIESSE oottt ettt e e eee s eaee et e e e es e et es e e nseseanaeneserrereernrenasss 50; 55
STATUs:QUESHOoNabIe:CONDIHIONT ..ottt ve st ss e s e sn s nns sesbnrsenensnnernensneas 55
STATUSIQUESTHIONADIEIENABIE ..o s rr v v s s e ms e e r e s e st e netassrarneassrsnaassbesnens 55
STATUS I QUESHONADIEIEVENEIT ..ot e et e et e s et s te s aner et 4etb b eaarsnmnes 55
ST ATUSIQUELEINEXT] 2. e eeras e et et e s rare e s e ese s e sa e e s eeaeerer b ssss vt saeeaseranaesteeasessaesnnnneas 55
SYSTem:COMMunicate: GPIBLSELFIADDRESS ..ovvicie e vttt sttt ee e eeneean 20
S ST B RROI? e e st vt e st s et a e et e e es e et e et e e amnne et e ennteeeaennnne o 55
SY STemFIRMWAre: VERSIONT oottt et e e et eeee e et e e st eee e e e e e s e s erset v e nnnnees 51
e Tl O e T SO OSSOSO 51
S ST B P R G ettty et s et et e e v e eb e sar e e e aaat e e nne s arennare e 49
SYSTemMIUSERINAME ... e e e v n e e e s st e e s et et e e e rsesre e eeeass coseansasasrnasaein 49
BY BT EMIUSERISELECE .ottt s e e e st n s e e rmr e sae s e b e s sae st sse s enesbesessas s sas s e s st e s ssbantnetne 49
SY BT OMUIVERSIONT oot rr s nra e ns nt e et et etes e seesse s e e seaas e s anseaevsareasseaneateenneestesnnannrannneean 58
Y T amME ST AT L OCA e e ettt e et se et s n e e earan e e annaenae e ens 50
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Appendix D3

IEEE - Examples

The two subsequent examples show the most important command sequences for call setup, for signal
analysis and for signal generation in an IEEE pseudo-language.

The IEEE commands are bold-typed in the diagrams and comments are represented in italics.

Example 1: Fast power measurement

*CLS Deletion of the error queue, STB and ESR byles,
CMD event register and of the command input
buffer.

*RST Set default values in the CMD.

DISP:ENAB OFF

Disabling of the command dispiay on the CMD
screen entails faster processing of the IEEE-bus
commands,

CONF:TEST PP

Set PP-test.

CONF:PP:RFPl 'ABC123456T

RFPI number depending on PP.

CONF:PP:DUMM:SLOT ©
CONF:PP:DUMM:CARR 0
CONF:PP:TRAF:SL.OT 1
CONF:PP:TRAF:CARR 0
CONF:PP:SIGN:MODE LOOP

Channe! seffings and signalfing in loop-back mode.

CONF:PP:RF:LEV -55.0
SOUR:CORR:!LOSS 15.0

Set level and external loss.

CONF:POW:DYN:RANG LOW
CONF:AVER:BURS 1

Acceleration of power measurement by averaging
over one burst with low dynamic range.

PROC:SEL MAN

Changeover to manual test.

while STAT:DEV? = DCE

Checking the call setup.
The synchronization of the PP to the CMD cannot
be checked.

PROC:CONN:SET

Request call setfup.

READ:NTP?

CALC:LIM:POW:TRAN:TOL:MATC?

Fast NTP measurement without calculation of the
power template.
Result of the NTP folerance check.

READ:FREQ:0OFFS?

FETC:BFI?; SFI?

CALC:LIM:FREQ:OFFS:TOL:MATC?;
BFLTOL:MATC?,
SFLETOL:MATC?

Siart modulation measurement and read the values
for frequency offset, B-field and sync field.
Results of the modulation-tolerance check.

PROC:CONN:REL.;*"CPC?

Interrupt connection.

PROC:SEL NONE

Enter the idle menu.
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Exampie 2: Sensitivity measurement for a receiver

Deletion of the error queue, STB and ESR bytes,

*CLS
CMD event register and of the command input
buffer,

*RST Set default values in the CMD.

PROC:SEL RFG

Enter the RF generator mode..

SOUR:RFG:8IGN CES5

Generate constant envelope signal ‘01010101

SOUR:RFG:FREQ:DEV 228 kMz

Sef modulation devigtion.

SOUR:RFG:FREQ:OUTP 1802.528 MHz

RF-frequency setting.

for <fevel> = -40 dBm o -80 dBm
{ in steps of -10 dBm)

SOUR:RFGILEVY <lLevel>

<Level> is a variable in this context, the discrete
IEEE-bus commands are

SOUR:RFG:LEV -40 dBm

SOUR.RFG:LEV -50 dBm

SOUR:RFG.LEV -60 dBm

efc,

for <l evei> = .80 dBm to -100 dBm
{ in steps of -1 dBm)

SOUR:RFG:LEV <Lsavel>

<Level> [s a variable in this context, the discrete
IEEE-bus commands are

SOURRFG.LEV -80 dBrn

SOUR:RFG:LEV -81 dBm

SOUR:RFG:LEY -82 dBm

efe.

PROC:SEL NONE

Enter the idle menu.
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index

A

ACCEPT REPH oot ervirrrieeerecnasenans 2.4, 2.8
Agtion ., e eeeanteemeeannras e e et e aesbanbeessrensarenanrranneannseennnnces 2o DD
Action srep e IR OO OO UOTSUURPUNPTOROPRIOD- 8. .
Additional Measurements ............. 2.58
ADPCM ..o L2680, 2.87:2.88
AMPBHREE (i 277
Antenna .. O DTS OO USSP IO ORI OO R OREPUPPPPPRUNT 2.66
Audio measurements 2.28; 2.3
AUHOLESE (. 1vvveeiiiire i s essie e v s se e eteoeeee s v e nnene s eaas 292

Autoltest menus.....ocovveeeeie
AUTO TEST ...
AUTQ TEST Active ...

AUTO TESTCOPY e
AUTO TESTEDIT i
AUTO TESTENR. ..ot L2109
BIT ERRCR RATE CONFIGURATION.......
CONDITIONAL GOTO CONFIGURATION.

DISPLAY RESULTS...

POWER RAMP CONFIGURAT!ON ..... L2107

RF MODULATION CONFIGURATION ... L2103

SIGNALLING FP-TEST CONFIGURATION .. ...2.99

SIGNALLING PP-TEST CONFIGURATION . ... L2895

TIMING CONFIGURATION ... 2.105
B
BACKSPACE ....oocriicvimiinie et e 220,225
Bandpass ... i 287
Basic Gperatmg Insrructmns ............................................. 2.20
BEARER HANDOVER. ..o 2.38
BEARER RELEASE ... 240
BER ..o, W 2.16; 2.17; 2.46
BH SITOr FEI&...oo oottt 217
BEPO. oottt e 2.13; 2.40
BURST ottt s 2.54
Cc

CARRIER # OFFSET vt 8,28, 2.66
CLEAR (e 2.20
CONDITIONAL GOTO .2.108

CONFIG .. 221
Config. Menus for Add Measurements.....)......‘....... ...2.86
Corfiguration IMEMUS........ccoveeeereeet e oo eenaeans 2.19; 261
ADD. MEASUREMENTS CONFIGURATION ............. 2.86
AF GENERATOR CONFIGURATION............ .. 2.88
AF METER CONFIGURATION .....c...... .. 2.87
BiT ERROR RATE CONFIGURATION... 275
Configuration Main Menu...........coei el .. 267
DISTORTION METER CONFIGURATION ..2.88
HARDWARE OPTIONS ... 2.84

MULTITONE AUDIO ANALYSIS CONFIG. ............... 2.90
OTHER CONFIGURATION PARAMETERS............... 2.85
POWER RAMP CONFIGURATION. .....covvn. 270
PRINTER

REPORT .

RF CONNECTOR/EXT. ATT. .. wivcirveinrireinnen B P T
RF-MODULATION CONFIGURATION ...... 272
SIGNALLING FP-TEST CONFIGURATION ......ovvonnr 2.68
SIGNALLING PP-TEST CONFIGURATION ...... 263 267
SOFTWARE GFTIONS... (ST 284

SYNCHRONIZAT!ON........,),).,,A.,,A.‘......................_..., 2.78
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TIMING CONFIGURATION ..ot 274
TX TEST CONFIGURATION ..o 70

Configuration Menus for Measurements............coevv 0 270
CONNECT/EXT. ATT... 262
CONNECTION ESTABL.'SHED 212
Corninection of CMDB0 .............. e 2.2
Connection to AC supply .. e 2.3
CONST.ENVELOP........ 254

Contrasf.... 2 2:2.3
COUNTER .......... 257
COUNTER MODE... ...2.5?

CTROB......oovveeeee ..2.61
CURRENT..... 287
Current BER.. .. 246
Current FER ..o v ee et 246
Current MmeasurermeNts.......o e ceeseeeceeieee s 2.56, 2.86
D

Data patternt c....oooeivsvcreee e L2168 242, 2.46
DATA TYPE ... O T UV OO VU PUUUPTUPUPPTONOPOROPND -
DECT audio measurements ..2.60
DECTBURST oo ...2.54
DECT chanie! AUMBETS .c..ccccoovvirniirvirrerieciesenaieeene e i 28

DECT channel SPECING.......ocooeeririviinieein e iee e 2.65
DECT frequencies......... 229
DECT M@aSUremMBIIS . ...oo.cvviiiiier e e 2.38
DECT test mode... 25272821
DECT timing.... 279

212
218

DECT Transm:tter Measurements
DECT Receiver Measurements.....

DECT-Testmode .ooceeveeevvrrvcenn e 2.7
DEVIATION ..o L.2.53
Distorlion measurements, . e 2.88
Dummy bearer.... 25 27 29 211227 228 2.64
DUMMY IF TRAFFIC [OPSRR 238 264
DYNAMIC ..ot cese st cec s s e 271
E

ECHG .o 2.28; 2.31; 2.33, 2.36
ENTER... 220
ESCAFPE SE‘:“C?UE”NCE 2,39
EXP. POWER .......cc..... 248
EXTERN ........ SO UT O UUPOURRPPR -t
F

FER... crreririnirtnnrenneeanmnneneneennn 2 16 20177 2.468
FORCE TRANSMI?" 2.38
Frame erasure rafe.... 217
FREE RUN......c.c..... 2.49
Frequency accuracy., R
Frequency COUNBE .......ccooceaiieniicicevrvr i tenre s rsseesms e 2.56
Frequency riff ... 215,243
Freguency offset. 2.13; 2.38; 2 43; 2.48; 2.57

G

General Comiguration MENUS.......c.covveeecvcconerireaenacann 277
Gatling SLArted ..ot e 2.1
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H

HARDCOPY oottt 221
Hardkeys ... e 227
HIGH DYNAMIC ............................................................... 213
1

TEEE ADDRESS ..o 2.62

J

2.25

JHOE oo e e 2.15; 2.45
K
KEY HELP v 225
L

LEBOHIMG. ... serae e

Langterm BER ...t 2'46
LoNGEerm FER ..ot 2.46
Loop toggle..... v 220
LOGOPBACK ..ottt 2,28 2.33
M

MAC MIGSSEGE ... v cereceeereaeeaearr v srsseissrsss s vassssrassers
Main Menti.......
Main power switch.
Maintenance.......... -
Manual Test....

MASTER ..... L278
Master/siave operation ...........ccccenercnt e 278
Max. £+ Modulation .............. 2.48; 2.51
Max. £ sync field modulation............ccccocvveiveevie e 243
Max. £ B field moduiation ....................... 2,43
MEAS. WINDOW. ..o eeeeeeeeeveecceeeen e e 2.49
MEMCARD ......... 223,224
Memory Card... 223 224 2111
MENUHOME ..ot L2221, 226

Menu SIRUICHITE ..cccoviiivi et 2.18

Menus
ADDITIONAL MEASUREMENTS ..o vecererae i 21
BIT ERROR RATE ..
BURSTANALYSIS ..
CONNECTION ESTABLISHED e ee e 2
MULTITONE AUDIOANALYSIS .o 2,

POWER RAMP .......ccovveiv e,
POWER YERSUS TIME... L2
RFMODULATION ..o, 242
RF SIGNAL GENERATOR ... 2.53
RE-MODULATION............... 2.51
SIGNALLING FP-TEST.... .2.32
SIGNALLING PP-TEST.... 227
TIMING ..o cnisanane s 245
MODULATION. ..o 2.14

Modufation deviation.

Moduie Test... .2.48
MT message....... .2.39
MULT! BEARE, R 276

....... 246
259; 2.90

Multibearer..........cccceeeee....
Muititone measurements..
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NORMAL... .. 228, 2.31; 2.33; 2.36

Normal transm;t power 238
Notch filter... . .2.88
NTE . 2 13 2 38 248
INUMBEI KBY oo e 20
Numerfeal iInpUb ..o e 2.20
0]

OCX0O reference oscrﬂator

OPBratinng MOMUS ...t ae s ens 218 2 26
P

FPackel dBIAY .......cceevivviieirersrsecevesetvccisnisrs i &0 157 2.45
PACKEI TVPE ...t 2.15
Path attenuation .. 27T
PC.AT keyboard.. 220
Peak value .. A87
PMID ... 25 2 12 2 13 232 233 2.35
Foor SJgnaf Quaffty ................................................. 2.38
Portable Part MAC Identity ...

POWE! CaDIB ..ottt
POWEE FLSOS ooiviivviirivsiiicsirorivssisesisisiesssosssiissssssaissanseersans
POWER RAMP ...

Power socket ......

Preambie... S UR ORI

Freparatren for Use ............................................................
PHOEr oo

Putting infc Operation

Q

QPACKEE et 2.64

QU PACKSE......ccooiivrirrcececersre e reere e st 2.63
QO PROTO ottt et 2.63
Q3 packet...... .2.63
Q3 PROTO ..2.63
QB RECKSL....oioi ettt ittt seees e e 2.64
QE PROTO ottt 264

..2.64

QMUX TABLE oo 264
R

RaE0K 19" e 1.6
Radio Fixed Part Idenfity...........2.5; 2.7, 2.8; 2.11, 2.27; 2.33
Rear-panel view ............ pevirrirass L1t
RECALL ...co.eeec.. ..2.24
REFOUT3.. 278

REF. FREQ - L2 78
Refersnce frequency..
Reference oscillator...
RESET ..o,

RFINZ..

RF INAQUT.
RFOUTZ... 277
RF connect;on 2.3
RFPi... L2827 29211, 227 232 233 235
RISING SLOPE ...248
RMS ..o 287
RITIS VANIES 1veevviveviriievseviiervreesinsssnsssinmsirsisiisrssnsissiirvesrndn BT
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SETUP CONNECT ... 227
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SIGNALLING FP TEST menu. e 2.38
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Siot........ L2527
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...... 220
STOP BREAK .................................................................. 220
STOP CONDITION......coooviviininiininmrcnvnimran e 218
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SYNC PORT oottt st e sirvsae s sssmana e 278
Synchromization ......cccovvveevceeennne. 298, 211, 227, 232, 279
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T_DATA IN 254
TCXO ... o
Test mode ...... 232
Testing of the Frequency Accuracy ..... 4.1
Testing the Rated Specificalions ...........vivomvearerivenieene 5.1
TextinpUt. .....covvviiirvrinseeenn 220
Time Accuracy.... L2485
Timing accuracy 215
TIMNG ... I
Traffic bearsr .. . 2.28; 2. 32 2.35
TRIGGER......... e L2489
TRIGGER DELAY 249

u

UM KBYS.cci oottt st st snennennaeens BB
UNLOCKED . ...ttt s 2.32
USER ..o, 22, 2.24
USER DATA ..ottt s 2.55

\'

Volage MeasUurements ......ooceeeeereeccoeaeireeceeecaceaenn. 2.56
Voltmeter ....cecevnne.

z

ZEro adfustment........cccccoeiicimiiice e 2.56; 2.86
ZERO OFFSET coovoviecvreecvrremseereieceisceeeessisisennsnsaninannnnnn 2,86
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