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CMU-K81/-K82 Manuals

Contents of Manuals for
Universal Radio Communication Tester CMU

Operating Manual CMU-K81/-K82

(Software Options: CDMA800/1900-MS (1S95) for CMU-B81)
The present operating manual describes the application of CMU for CDMA mobile tests. It gives
comprehensive information about the operating concept and about manual and remote control of the

CMU tester. Typical measurement tasks are explained in detail using the functions offered by the
graphical user interface and a selection of program examples.

The CDMA Option operating manual is subdivided into 10 chapters:

Chapter 1 describes the steps necessary for installing the software and putting the instru-
ment into operation.

Chapter 2 gives an introduction to the application of CMU for CDMA mobile tests and pres-
ents some typical measurement examples.

Chapter 3 describes the operation in principle and the principles of measurement control.

Chapter 4 serves as a reference of all functions of the user interface and their application.

Allowed settings, default values and the corresponding remote control commands
are listed for all functions.

Chapter 5 describes the basics of remote control of the instrument for CDMA mobile tests.

Chapter 6 lists all remote control commands defined for CDMA mobile tests. At the end of
the chapter the commands are grouped together according to their function and
sorted by alphabetical order.

Chapter 7 contains program examples.

Chapter 8 describes preventive maintenance.
Chapter 9 contains a list of error codes

Chapter 10 contains an index for the operating manual.

CMU Universal Radio Communication Tester Operating Manual

The CMU operating manual is for the CMU basic unit. There you will find the technical specifications
of the CMU, front and rear panel controls and connectors, necessary steps for putting the instrument
into operation, the basic operating concept, and manual and remote control. Typical measurement
tasks are explained in detail using the functions of the user interface and program examples.

Service Manual Instrument

The service manual instrument informs on how to check compliance with rated specifications, on in-
strument function, repair, troubleshooting and fault elimination. It contains all information required for
the maintenance of CMU by exchanging modules.

1115.5581.12 0.1 E-1



Manuals

CMU-K81/-K82

Service Manual Modules

The service manual modules is not delivered with the instrument but may be obtained from your R&S

service department using the order number 1100.4903.91.

Service manual modules contains information about the individual modules of CMU. This comprises
the test and adjustment of the modules, fault detection within the modules and the interface descrip-

tion.

Further Operating Manuals for Network Tests

The operating manuals listed in the following table describe the test of radio communication equip-
ment supporting different standards by means of the CMU and the appropriate software and hard-
ware options. The network test operating manuals are organized like the present CDMA operating

manual.
For Options
Manual Order Number Type Description Stock No.
Operating Manual 1115.6088.12 CMU-K21 GSM900-MS for CMU-B21 1115.6007.02
CMU-K21/-K22/-K23 CMU-K22 GSM1800-MS for CMU-B21 1115.6107.02
CMU-K23 GSM1900-MS for CMU-B21 1115.6207.02
Operating Manual 1115.6688.12 CMU-K27 TDMAB800-MS for CMU-B21 1115.6607.02
CMU-K27/-K28 CMU-K28 TDMA1900-MS for CMU-B21 1115.6707.02
Operating Manual 1115.6888.12 CMU-K29 AMPS-MS for CMU-B21 1115.6807.02
CMU-K29
Operating Manual 1115.4185.12 CMU-K30 GSM400-BS for CMU-B21 1115.4004.02
CMU-K30/-K31/- CMU-K31 GSM900-BS for CMU-B21 1115.4104.02
K32/-K33 CMU-K32 GSM1800-BS for CMU-B21 1115.4104.02
CMU-K33 GSM1900-BS for CMU-B21 1115.4104.02
CMU-K39 MOC/MTC 1115.4791.02
CMU-K41 EDGE for CMU-K30/31/32/33 1115.4604.02
Operating Manual 1115.5081.12 CMU-K53 Bluetooth for CMU 1115.5000.02

CMU-K53

1115.5581.12
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CMU-K81/-K82 FW V3.08

About this Firmware Version

Dear Customer,

Your CMU was delivered with software option CMU-K81/-K82, cdma800/1900-MS. The latest software
includes new features not published in the current operating manual.

These release notes contain new GPIB commands and modified commands to support the following
new features:

e Band-to-Band Handoff (handoff between cdma bands without dropping the call)
e Narrowband Power Measurement
e Sideband Suppression Measurement

The end of this document also lists corrections to the existing cdma Operating manual. All information in

these release notes supersede the information in the cdma Operating manual part number
1115.5581.12-01-.
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FW V3.08 CMU-K81/-K82

CDMA Module Tests (Non-Signalling)

Modified Commands

Generator Settings — Subsystem RFGenerator

Page 6.8: The default values for the RF1, RF2, and RF3 connectors (command
SOURce:RFGenerator:LEVel) have changed to —70.0 dBm.

SOURce:RFGenerator:LEVel RF Level

<CDMA_Power>, <Traffic_Lev>, <Paging_Lev>, <Sync_Lev>, <Pilot_Lev>

Values Description of parameters Def. value | Def. unit Unit ring
CDMA Power for following RF OUT:

—144.0 dBm to -33.0 dBm | RF1, 0.0 dB ext. atten. -70.0 dBm

—144.0 dBm to —16.0 dBm | RF2, 0.0 dB ext atten. -70.0 dBm

—97.0dBm to 7.0 dBm, RF3 OUT , 0.0 dB ext. atten -70.0 dBm

—20.0 dB to —7.0 dB | OFF, Traffic Level -14.0 dB

—20.0dB to —7.0 dB | OFF, Paging Level -12.0 dB

—20.0 dB to —7.0 dB | OFF, Sync Level -16.0 dB

—-20.0dB to-7.0dB | OFF Pilot Level -7.0 dB

Description of command FW vers.

This command determines all RF generator levels of the CMU. This includes the total CDMA | V2.53

output power (absolute value, in dBm) and the levels in the forward traffic channel, the

forward paging channel, the forward sync channel, and the forward pilot channel. The

individual channel powers are in units relative to the total COMA power.

CDMA Power value range depends on the RF input used and the external attenuation set.

New Commands

SOURce:RFGenerator:LEVel:CDMA <CDMA_Power> RF Level
<CDMA_Power> Description of command Def. value | Def. unit Unit ring.
CDMA Power for following RF OUT:

—144.0 dBm to —33.0 dBm | RF1, 0.0 dB ext. atten. -70.0 dBm
—144.0 dBm to —16.0 dBm | RF2, 0.0 dB ext atten. -70.0 dBm
—97.0 dBm to 7.0 dBm RF3 OUT , 0.0 dB ext. atten -70.0 dBm

Description of command FW vers.
This command determines the RF generator levels of the CMU. This includes the total V2.53
CDMA output power (absolute value, in dBm).

CDMA Power value range depends on the RF input used and the external attenuation set.

1115.5581.12 RN.4 E-3



CMU-K81/-K82 FW V3.08

SOURce:RFGenerator:LEVel: TRAFfic <Traffic_Level> RF Level

<Traffic_Level> Description of command Def. value | Def. unit Unit ring
-20.0dB to-7.0dB | OFF Traffic Level -14.0 dB

Description of command FW vers.
This command sets the relative power of the traffic channel. V2.53
SOURce:RFGenerator:LEVel:PAGing <Paging_Level>

<Paging_Level> ‘ Description of command ‘ Def. value ‘ Def. unit Unit ring
~20.0 dB to —7.0 dB | OFF | Paging Level -120  |dB

Description of command FW vers.
This command sets the relative power of the paging channel. V2.53
SOURce:RFGenerator:LEVel:SYNC <Sync_Level>

<Sync_Level> Description of command Def. value | Def. unit Unit ring
—-20.0dB to-7.0dB | OFF Sync Level -16.0 dB

Description of command FW vers.
This command sets the relative power of the sync channel. V2.53
SOURce:RFGenerator:LEVel:PlLot <Pilot_Level>

<Pilot_Level> ‘ Description of command ‘ Def. value ‘ Def. unit Unit ring
~20.0 dB to —7.0 dB | OFF | Pilot Level |70 |dB

Description of command FW vers.
This command sets the relative power of the pilot channel. V2.53
Test Object NPOWer
Control of measurement — Subsystem NPOWer

INITiate:NPOWer Start new measurement = RUN
ABORt:NPOWer Abort running measurement and switch off = OFF
STOP:NPOWer Stop measurement after current stat. cycle =STOP
CONTinue:NPOWer Next measurement step (only stepping mode) = RUN

Description of command FW vers.

These commands have no query form. They start and stop the power measurement, setting | V2.53
it to the status indicated in the top right column.

Note: The INITiate: NPOWer command is not supported in this release, as parameter
changes are not synchronized with the measurement control. Only the measurement form
READ[ : SCALar] : NPOWer ? should be used.

1115.5581.12 RN.5 E-3



FW V3.08

CMU-K81/-K82

CONFigure:NPOWer:EREPorting <Mode>

<Mode>

SRQ|
SOPC |
SRSQ |
OFF

Description of parameters

Service request

Single operation complete
SRQ and SOPC

No reporting

Description of command

Def. value

OFF

Event Reporting

Def. unit

This command defines the events generated when the measurement is terminated or
stopped (event reporting, see Chapter 5 of CMU200 manual).

Unit ring

FW vers.
V2.53

FETCh:NPOWer:STATus?

Return

OFF |
RUN |
STOP |
ERR |
STEP |
RDY,

110 10000 |
NONE,

110 1000 |
NONE

Description of parameters

Measurement in the OFF state (*RST or ABORt)
Running (after INITiate, CONTinue oOr READ)
Stopped (STOP)

OFF (could not be started)

Stepping mode (<stepmode>=STEP)

Stopped according to repetition mode and stop
condition

Counter for current statistics cycle

No counting mode set

Counter for current evaluation period within a cycle
Statistic count set to off

Description of command

This command is always a query. It returns the status of the measurement (see Chapters 3

and 5).

Def. value

OFF

NONE

NONE

Measurement Status

Def. unit

Unit ring

FW vers.
V2.53

1115.5581.12
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CMU-K81/-K82

FW V3.08

Subsystem NPOWer:CONTrol

<Statistics>

110 1000 |
NONE

<Repetition>

CONTinuous |
SINGleshot |

1 to 10000

<StopCond>

SONerror |
NONE

<Stepmode>

STEP |
NONE

see below.

CONFigure:NPOWer:CONTrol
<Statistics>, <Repetition>, <StopCond>, <Stepmode>

Description of parameters

Number of bursts per statistics cycle
Statistics off (equivalent to 1)

Description of parameters

Continuous measurement (until STOP or ABORT)
Single shot measurement (until Status = RDY)
Multiple measurement

(counting, until Status =

STEP | RDY)

Description of parameters

Stop measurement in case of error (stop on error)
Continue measurement even in case of error

Description of parameters

Interrupt measurement after each statistics cycle
Continue measurement according to its rep. mode

Description of command

This command combines the ...CONTrol:STATistics and ...CONTrol:REPetition commands,

Scope of Measurement

Def. value

100

Def. value

SING

Def. value

SON

Def. value

NONE

Def. unit

Def. unit

Def. unit

Def. unit

Unit ring

Unit ring

Unit ring

Unit ring

FW-Vers.
V2.53

<Statistics>

110 1000 |
NONE

CONFigure:NPOWer:CONTrol:STATistics <Statistics>

‘ Description of parameters

Number of bursts per statistics cycle
Statistics off (equivalent to 1)

Description of command

| Def. value

voo

This command specifies the number of bursts forming a statistics cycle.

Statistics Count

| Def. unit

Unit ring

FW-Vers.
V2.53

1115.5581.12
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FW Vv3.08 CMU-K81/-K82
CONFigure:NPOWer:CONTrol:REPetition Test Cycles
<Repetition>, <StopCond>, <Stepmode>

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) |SING -
SINGleshot | Single shot measurement (until Status = RDY)
1 to 10000, Multlplg meas_urement
(counting, until Status = STEP | RDY)
<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -
NONE, Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the V2.53
stepping mode for the measurement.
Note: In the case of READ commands (READ:...), the <Repetition> parameter has no effect;
the measurement is always stopped after a single shot.

CONFigure:NPOWer:EPOWer <Expected Power>

<Expected Power> Description of parameters

Expected Power
—34.0 dBm to 53.0 dBm |

—48.0 dBm to 39.0 dBm |
—71.0 dBm to 0.0 dBm

Description of command

Sets the CMU receiver to the expected mobile transmit power.

Expected Power value range depends on the RF input used and the external attenuation

set.

RF1 IN, O dB ext. atten.
RF2 IN, 0 dB ext. atten.
RF4 IN, 0 dB ext. atten.

Expected Power

Def. value Def. unit Unit ring
-20.0 dBm
-20.0 dBm
-20.0 dBm
FW-Vers.
V2.53

Measured Values — Subsystem NPOWer

READ[:SCALar]:NPOWer?

Scalar results:
Start single shot measurement and return results

Returned values Value range Def. value | Def. unit Unit ring
CurrentAveragePower dBm
CurrentMinPower dBm
CurrentMaxPower dBm
AverageAveragePower dBm
AverageMinPower dBm
AverageMaxPower dBm

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.53
measurement results.

1115.5581.12 RN.8 E-3




CMU-K81/-K82

FW V3.08

CDMA Mobile Tests (Signalling Mode)

Modified Commands

Pages 6.25 — 6.26: The Subsystem HANDoff commands have been modified to include the band-

to-band handoff selections.

Subsystem HANDoff

STATus:HANDoff:-TARGet:LIST?

Destination List

Response Description of parameters Def. value Def. unit | Unit ring
"AMPSMS" | ) Target for CDMA 800/1900 - - -
AMPSMSFallback” | Target for CDMA 800/1900
"CDMACelIMsInterCell" | Target for CDMA 1900
"CDMAPCSMsInterCell" Target for CDMA 800
Description of command Sig. State | FW vers.
This command is always a query and returns a list of all networks that are all V2.53
available for a handoff. On registration, the complete (default) target list is
replaced by the actual target list depending on the capabilities of the mobile
station.
NOTE: CDMA band-to-band handoff parameters require firmware version 2.53 or
higher.
CONFigure:HANDoff:TARGet <Target> Destination Selection
<Target> Description of parameters Def. value | Def. unit Unit ring
"AMPSMS" | Possible target for CDMA 800/1900 | NONE - -
"AMPSMSFallback" | Possible target for CDMA 800/1900
"CDMACelIMsInterCell" | Possible target for CDMA 1900
"CDMAPCSMsInterCell" | Possible target for CDMA 800
NONE No handoff
Description of command Sig. State | FW vers.
This command selects a handoff target. The available targets depend on the TCES V2.53
current network and on the capabilities of the mobile station (see command Q: all
STATus:HANDoff: TARGet : LIST?). The query returns NONE unless a
destination has been selected.
Handoff is initiated via the PROCedure:SIGNalling:ACTion HANDoff
command.
NOTE: CDMA band-to-band handoff parameters require firmware version 2.53 or
higher.

1115.5581.12 RN.9
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FW V3.08 CMU-K81/-K82
DEFault:HANDoff:SIGNalling <Enable> Default Settings
<Enable> Description of parameters Def. value Def. unit | Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values
Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON, this command sets all all V2.53
parameters of the subsystem HANDOoff:SIGNalling to their default values (the Q: all

setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

This command must be sent to the secondary address of the destination CDMA
network.

New Commands

The following commands have been added to the group Subsystem HANDoff in the Signalling Mode in

support of the band-to-band handoff capability.

Subsystem HANDoff

DEFault:HANDoff:LEVel <Enable> Default Settings

<Enable> ‘ Description of parameters | Def. value Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON, this command sets all all V2.53
parameters of the subsystem HANDoff:LEVel to their default values (the setting | Q: all
OFF results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

This command must be sent to the secondary address of the destination CDMA
network.
CONFigure:HANDoff:RFCHannel <Number> RF Channel
<Number> Description of parameters Def. value | Def. unit Unit ring
1to 799 and Number of target RF channel on US Cellular 283 -
990 to 1023 1S-95 network. -
0to 1199 Number of target RF channel on US PCS 25
network.

Description of command Sig. State | FW vers.
This command determines the handoff target RF channel of the destination all V2.53
network. Q: all
If used as a query the command returns the channel number.

This command must be sent to the secondary address of the destination CDMA
network.
1115.5581.12 RN.10 E-3




CMU-K81/-K82 FW Vv3.08
CONFigure:HANDoff:-TCH <Number> Traffic Channel
<Number> ‘ Description of parameters | Def. value Def. unit Unit ring

2 to 31, 33t0 63 ‘ Number of traffic channel ‘ 8 -

Description of command Sig. State FW vers.
This command determines the target traffic channel number after handoff on the | all: V2.53
destination network. Q: all
This command must be sent to the secondary address of the destination CDMA
network.

CONFigure:HANDoff:PNOFfset <Number> PN Offset
<Number> | Description of parameters | Def. value Def. unit Unit ring
0to 511 | PN offset 0 -

Description of command Sig. State FW vers.
This command determines an offset for the timing of the pilot channel on the all: V2.53
handoff network. Q: all
This cokmmand must be sent to the secondary address of the destination CDMA
network.

CONFigure:HANDoff:FOFFset <Number>

<Number> | Description of parameters | Def. value
0to 15 ‘ Frame offset ‘ 0
Description of command

This command determines an offset for the target traffic channel timing in CDMA
frames.

This command must be sent to the secondary address of the destination CDMA
network.

Frame Offset

Def. unit
Sig. State

all:
Q: all

Unit ring

FW vers.
V2.53
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FW Vv3.08 CMU-K81/-K82

CONFigure: HANDoff:LEVel RF Level
<CDMA_Power>, <Traffic_Lev>, <Paging_Lev>, <Sync_Lev>, <Pilot_Lev>

Values Description of parameters Def. value | Def. unit Unit ring

CDMA Power

—144.0 dBm to —33.0 dBm | RF1 OUT, 0 dB ext. atten. -70.0 dBm
—144.0 dBm to —18.0 dBm | RF2 OUT, 0 dB ext. atten. -70.0 dBm
-97.0 dBm to 7.0 dBm, RF3 OUT, 0 dB ext. atten -70.0 dBm
—-20.0dB to -7.0 dB, Traffic Level -14.0 dB
—20.0dB to -7.0 dB, Paging Level -12.0 dB
—20.0dB to -7.0 dB, Sync Level -16.0 dB
—20.0dB to-7.0 dB Pilot Level -7.0 dB

Description of command Sig. State | FW vers.
This command determines all RF and channel levels on the destination CDMA all: V2.53
network after the handoff has been preformed. This includes the total CDMA Q: all
output power (absolute value, in dBm) and the levels in the forward traffic
channel, the forward paging channel, the forward sync channel, and the forward

pilot channel. The individual channel powers are in units relative to the total CDMA

power. CDMA Power value range depends on the RF input used and the external
attenuation set.
This command must be sent to the secondary address of the destination CDMA

network.

Subsystem BSSignal

CONFigure:BSSignal:SIGNalling:CLDTime <Rel_Timeout>

<Value> Description of parameters Def. value | Def. unit Unit ring
SHORt | LONG Call lost detect timeout Short -

Description of command FW vers.
This command sets the effective “call lost” detection time. The Rel_Timeout parameter V2.53

controls how many contiguous bad reverse traffic frames occur before the system
determines that the call has been lost. SHORt is approximately 1 second of bad frames, and
LONG is approximately 5 seconds of bad frames.

This GPIB command has no equivalent front panel setting. This setting is volatile; it will
return to the default value upon CMU reset.

Test Object OVERVIEW

General Configuration — Subsystem OVERview:MSS

CONFigure:OVERview:MSS:FOFFset <Offset> Sideband suppression frequency offset
Limits ‘ Description of parameter ‘ Def. value | Def. unit Unit ring
0 kHz to 1600 kHz ‘ Offset for sideband suppression ‘ 900 ‘ kHz

Description of command FW vers.

This command defines the frequency offset on each side of the channel center at which the |V2.53
sideband suppression is measured. Values are entered and returned in kHz.
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Test Configuration — Subsystem OVERview:MSS:LIMIT

Overview Limits

CONFigure:OVERview:MSS:CAMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue
<Carr_Freq>, <Transmit_Time>, <Wavf_Qual>, <Sideband_Lev>

Limits Description of parameter Def. value | Def. unit
0.0 Hz to 1000.0 Hz Upper limit for carrier frequency error | 300 Hz

0.0 uSto 10.0 uS Upper limit for transmit time error 1.0E-06 |S
0.000 to 1.000 Lower limit for waveform quality 0.944 -
-150.0 dBto 0.0 dB Upper limit for sideband suppression |—-43.0 dB

Description of command

This command defines the limits for the overview measurement.

Unit ring

FW vers.
V2.53

Measured Values — Subsystem OVERview:MSS

Scalar results:

READ[:SCALar]:OVERview:MSS? Start single shot measurement and return results
Returned values Value range Def. value | Def. unit Unit ring
Expected MS Power —144.0 dBm to —33.0 dBm NAN dBm

Measured MS Power —144.0 dBm to —33.0 dBm NAN dBm

Expected Carrier Frequency 0to 1000.0 Hz NAN Hz

Carrier Frequency Error 0.0 Hz to 1000.0 Hz NAN Hz

Transmit Time Error 0.0 uSto 10.0 pS NAN pS

Waveform Quality 0.000 to 1.000 NAN -

Lower Sideband Suppression -150.0dB t0 0.0 NAN dB

Upper Sideband Suppression -150.0dB t0 0.0 NAN dB

Description of command FW vers.
This commands is always a query. It starts a measurement and outputs all scalar V2.53
measurement results.

General Configuration — Subsystem OVERview:SSUPpression

CONFigure:OVERview:SSUPpression:FOFFset <Offset> Sideband suppression frequency offset

Limits Description of parameter Def. value | Def. unit Unit ring
0 kHz to 1600 kHz Offset for sideband suppression 900 kHz

Description of command FW vers.
This command defines the frequency offset on each side of the channel center at which the |V2.53
sideband suppression is measured. Values are entered and returned in kHz.
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Test Configuration — Subsystem OVERview:SSUPpression:LIMIT

Overview Limits
CONFigure:OVERview:SSUPpression:CAMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue
<Sideband_Lev>

Limits Description of parameter Def. value | Def. unit Unit ring
-150.0 dBto 0.0 dB Upper limit for sideband suppression |—43.0 dB

Description of command FW vers.
This command defines the limits for the overview measurement. V2.53

Measured Values — Subsystem OVERview:SSUPpression

Scalar results:
READ[:SCALar]:OVERview:SSUPpression? Start single shot measurement and return results

Returned values | Value range ‘ Def. value | Def. unit Unit ring
Lower Sideband Suppression -150.0dB t0 0.0 NAN dB

Upper Sideband Suppression -150.0dB to 0.0 NAN dB

Description of command FW vers.
This commands is always a query. It starts a measurement and outputs all scalar V2.53
measurement results.
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Corrections to the Operating Manual

The following remote control commands differ from what is stated in the current operating manual. The
page number where you'll find the command in the current operating manual is listed and followed with

a brief description of the modification.

Page 6.16 The MS Power is added as a returned value.

READ[:SCALar]:MODulation?
FETCh[:SCALar]:MODulation?
SAMPIle[:SCALar]:MODulation?

Start single shot measurement and return results
Read out meas. results (unsynchronized)
Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
MS Power, —144.0 dB to —33.0 dB, NAN dBm
Waveform Quality, 0.0 to +1.0, NAN -

Carrier Frequency Error, —-10.0 Hz t0 0.0 Hz, NAN Hz
Transmit Time Error, 0.0 us to 10.0 s, NAN us
Carrier Feedthrough, —120.0 dB to —20.0 dB, NAN dB
I/Q Imbalance, —120.0 dB to —20.0 dB NAN dB
Meas. out of Tolerance 0% to 100 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.50
scalar measurement results (see Chapter 4).

Page 6.21 The valid signalling states is updated.
CONFigure:BSSignal:SIGNalling: TCH <Number> Traffic Channel
<Number> ‘ Description of parameters | Def. value Def. unit Unit ring
2to 31, 33t0 63 Number of traffic channel, CDMAS800 8 -
Number of traffic channel, CDMA1900 -

Description of command Sig. State FW vers.
This command determines the traffic channel number. The command is valid in | SOFF V2.50
the Signal Off, Signal On, Registered states. These commands are not valid in SON
the call established states. SYNC

Q: all
1115.5581.12 RN.15 E-3
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Page 6.21 The valid signalling states is updated.
CONFigure:BSSignal:SIGNalling:RFCHannel <Number> RF Channel
<Number> Description of parameters Def. value Def. unit Unit ring
1to 799 and Number of RF channel, US Cellular IS 95 283 -
990 to 1023 -
0to 1199 Number of RF channel, Japan Cellular IS95 |76
0to 1199 Number of RF channel, Japan Cellular T 53 76
0 to 1000 and Number of RF channel, China Cellular IS95 |79
1329 to 2047
0to 1199 Number of RF channel, US PCS UB-IS-95 25
0to 1199 Number of RF channel, US PCS J-STDO08 25
0 to 699 Number of RF channel, Korean PCS UB-IS-95 | 75
0 to 699 Number of RF channel, Korean PCS J-STDO08 | 75
Description of command Sig. State FW vers.
This command determines the RF channel number. This command is not valid in | SOFF V2.50
the call established states. Q: all
Page 6.22 The valid signalling states is updated.
CONFigure:BSSignal:SIGNalling:PNOFfset <Number> PN Offset
<Number> Description of parameters Def. value Def. unit Unit ring
0 to +511 PN offset 0 -
Description of command Sig. State FW vers.
This command determines an offset for the timing of the pilot channel, the sync | SOFF V2.50
channel message, and the long code mask of the paging channel. Q: all

Page 6.22 The valid signalling states is updated.

CONFigure:BSSignal:SIGNalling:FOFFset <Number>
<Number>
0to+15

Description of command

| Def. value

0

| Description of parameters

‘ Frame offset

This command determines an offset for the traffic channel timing in CDMA
frames. The command valid in the Signal Off, Signal On, Registered states. This
command is not valid in the call established states.

Frame Offset

Def. unit

Sig. State

SOFF
SON
SYNC
Q: all

Unit ring

FW vers.
V2.50

1115.5581.12 RN.16
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Page 6.28: The possible value of R089sec for the command
(CONFigure:NETWork:SYSTem: TBReg: <Time>)is not valid.

CONFigure:NETWork:SYSTem:TBReg <Time> Time Based Registration
<Time> Description of parameters Def. value Def. unit Unit ring
R012sec | R014sec | RO17sec | Registration interval in seconds | RO12sec -

R020sec | R024sec | R029sec |
R034sec | R0O41sec | R049sec |
R058sec | R069sec | R082sec |
R097sec | R116sec |

OFF no periodic registration
Description of command Sig. State | FW vers.
This command sets the periodic registration interval. SOFF V2.50
SON
SYNC
Q: all
Page 6.39: The default value for the upper limit of the transmit time is corrected.

Overview Limits
CONFigure:OVERview:MODulation:CAMMax:LIMit[:SCALar]:SYMMetric[: COMBined]:VALue
<Carr_Freq>, <Transmit_Time>, <Wavef_Qual>

Limits Description of parameters | Def. value ‘ Def. unit Unit ring
0.0 Hz to +1000.0 Hz, Upper limit for carrier frequency error +300 Hz

0.0 us to 10.0 s, Upper limit for transmit time error 1.0E-06 |s

0.0000 to 1.000 Lower limit for waveform quality 0.944 -

Description of command FW vers.
This commands defines the limits for the overview measurement. V2.50
Page 6.64: The returned values for the command (READ [SCALar] : POWer : GOUTput ?)

includes the Bursts Out of Tolerance.

Scalar results:

READ[:SCALar]:POWer:GOUTput? Start single shot measurement and return results
FETCh[:SCALar]:POWer:GOUTput? Read out measurement results (unsynchronized)
SAMPIle[:SCALar]:POWer:GOUTput? Read out measurement results (synchronized)
Returned values Value range Def. value | Def. unit Unit ring
Mean Output, 0.0 dBm to +100.0 dBm NAN dBm

Limit Lines Matching MATC | NMAT | INV | OUT INV -

Bursts Out of Tolerance | 0% to 100% NAN %

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results.
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1 Setup

Before proceeding to perform any of the steps described in this manual, please make sure that the in-
strument is properly connected and put into operation according to the instructions given in chapter 1 of
the CMU Operating manual. The hardware and software options available are shown in the Startup
menu. The Hardware Option entry "CMU-B81" indicates the status of the hardware option required for
CDMA (Code Division Multiple Access) mobile tests. The Software Options entry CMU-K81 (CDMAS800-
MS) and/or CMU-K82 PCS (CDMA1900-MS) indicates the status of the software option required for
CDMA mobile tests.

« If available is indicated, the CMU is ready to perform GSM mobile tests. In this case you may skip
this chapter, except if you wish to update the current software version.

« If disabled is indicated, the software option must be enabled.

« If not available is indicated, the software must be installed via the PCMCIA interface or the floppy
disk drive.

Universal Radio Communication Tester CMU

Process Info
FGroupDiscoverOptionsBeqgin Model: CMI 200
FGroupDiscowverOptionsEnd Serial No: 8315937010
CompleteStartupBegin SIA: 2T10.T02 ENGINEERING
Options ROHDE&SCHWARZ
Hardware Options:
CMU-B11/B12  QCXO B11
CMU-B21 Universal Signalling Unit X014 09.06.00
CMU-B41 Audio Measurement Lnit available
CMU-B52 Speech Coder for CMU-B21  notinstalled
CMU-UEB1 Floppy Disk Drive available
PCMCIA available
C
CMU-B71 Abis Interface not installed
CMU-BE1 CDMA Signalling Unit B13
Software Options:
-0 Demo Pack al s options enable)  disabled

—Wait after startup
Wait |

Figure 1-1: Setup — Options menu

Table 1-1 lists the CDMA networks supported (and the standard) when the hardware and software op-
tions are installed to support CDMA functionality.

Table 1-1: CDMA Networks Supported

Network Standard
US Cellular IS 95
US PCS UB IS 95 or J-STD008

Japan Cellular IS 95 or T53
China Cellular IS 95
Korea PCS UB IS 95 or J-STD008
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Software Installation or Update

The CMU is always delivered with the latest software version available. New CMU software versions are
available for download on the R&S Lotus Notes Service board. To be loaded via the CMU’s PCMCIA
interface, the software must be copied to one or several flash disks/memory cards or PCMCIA hard
disks as explained in the instructions supplied with the software download version. An appropriate
memory card CMU-Z1, order no. 1100.7490.02, can be obtained from Rohde & Schwarz.

Note: If your CMU is equipped with a floppy disk drive (option CMU-U61), a set of installation
floppy disks must be generated instead of a flash disk. All other steps do not depend on the
storage medium.

To install the software proceed as follows:

» Switch off the CMU.

» Insert the flash disk into one of the two slots of the PCMCIA interface.

» Switch on the CMU.

The installation is started automatically while the CMU performs its start-up procedure. To this end the

VersionManager is called up.

» Use the softkeys on the left side of the display to select the item Install new software version.

» If more than one version or more than one installation medium is available, use the softkeys again to

select the desired version/installation medium.

The installation is started. To indicate that the flash disk must be changed the CMU issues the Change
volume message:

Change vol une

Process next vol une

Exi t

» Replace the current disk with the disk requested.

» Use the cursor up/down keys to select “Process next volume” (default setting).
» Press ENTER to confirm that the new disk has been inserted and to continue the installation.
To monitor the installation process the CMU displays messages such as:
...Volunme # 1 has been processed

...Volume # 2 to be installed next

After processing the last floppy disk the CMU displays the messages:
...Installation conpleted

...please renove the installation nmedia to reboot

...press any key to continue

» Remove the disk and press any key to reboot the CMU.

The CMU reboots and performs a firmware update of the hardware modules. This may take a few min-
utes. Afterwards the new software version is started and the instrument is ready to operate.

For more information on software installation refer to chapter 4 of your CMU service manual instrument.

1115.5581.12 1.2 E-1



CMU-K81/-K82 Setup

Enabling Software Options

A new CMU software option purchased is ready to operate after it is enabled by means of a key code
supplied with the option. This key code is to be entered into the Option Enable popup window which in
turn can be opened via from the Setup — Options menu. For details refer to Chapter 4 of the CMU oper-
ating manual.

Note: The CMU software is delivered in complete versions containing all software options avail-
able. Software installation and enabling of software options are completely independent
from each other.
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2 Getting Started

This chapter provides examples of using the CMU Universal Radio Communication Tester to perform
tests on a CDMA mobile station. It is intended to provide a quick overview of the function groups CDMA
Non-Signalling and Signalling and their functionality. The tests and screen shots provided are based on
the USCell 1S95 function group.

Before starting any measurements with the CMU, please note the instructions given in Chapter 1 of the
CMU Operating manual for putting the instrument into operation. Chapters 2 through 4 of the CMU Op-
erating manual contains information on customizing the instrument and display according to your per-

sonal preferences. For instructions about activating the CDMA option, refer to Chapter 1 of this manual.

The procedures in this chapter include:

* Analyzer/Generator operation in Non-Signalling mode,

» Connection of the phone and selection of signalling parameters
e Power and modulation measurements in Signalling mode.

The left side of each double column page illustrates the steps and results obtained on the CMU screen.
The right column of the page provides additional information on each step. If available, alternative set-
tings and related measurements are provided.

Manual operation principles are discussed in Chapter 3. All menus, functions, and parameters (including
CDMA background information) are discussed in Chapter 4.
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Connecting a Mobile Phone

This chapter describes how to use the CMU to perform CDMA mobile phone tests. Prior to starting any
tests, the CMU must be correctly set up and connected to the AC power supply as described in the
CMU operating manual. The CDMA option must be enabled as described in chapter 1 of this manual.

Step 1

» Switch on the CMU using the mains
switch on the rear panel.

= o » Check the status of the ON/STANDBY

key on the front panel. The yellow LED
should be illuminated indicating the CMU
is in the standby operating mode.

H
g
H
q
z
!

s sless Step 2
s 5[oous |'
0 AEEER . » Connect the bi-directional RF connector
= . @ijf ] RF 2 of the CMU to the antenna con-
= 825 €9 »252 LT nector of the mobile phone (operating in
= O l=s LL OOO® S the CDMA cellular network).
& A

> Supply the mobile phone with the correct
operating voltage (battery or power sup-

ply).

» Turn the mobile phone on.

The sample screens were obtained with the
CMU set to the CDMA Cellular MS Function
Group.
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Connecting a Mobile Phone

Additional Information...

...on Step 1

Mains switch on the rear panel

When the mains switch at the rear is set to OFF, the instru-
ment is disconnected from the power supply. When the
mains switch is set to ON, the instrument is in standby mode
or in operation, depending on the ON/STANDBY key.

ON/STANDBY key on the front panel

The ON/STANDBY key determines whether the instrument is
in standby mode or in operation.

Standby mode:

Only the reference frequency oscillator is supplied with oper-
ating voltage, and the orange LED (STANDBY) is illuminated.
Operation:

The green LED (ON) is illuminated and all modules of the in-
strument are supplied with operating voltage.

...on Step 2

RF connection of the mobile phone

A high-quality cable should be used for this connection, ide-
ally with an attenuation of less than 0.5 dB.

Input and output connectors can be selected in the Ext.Att.
tab of the Connect. Control menu.

Ensure that the attenuation of any antenna coupler and/or
cables used is being taken into account by the CMU. During
the test the mobile receiver is being tested with very low RF
signal levels, and even a small attenuation can cause the
CMU to show a fall indication.

An external signal from a real network may interfere with the
signal sent from the CMU to the mobile The tests should ide-
ally be performed in a shielded room, however, if this is not
possible, the channel(s) used for the test should be changed.
If different results are obtained on neighboring channels, the
problem is likely to be due to external interference.

1115.5581.12 2.3

Alternative Settings
and Measurements

&  Chapter 1 of the CMU op-
erating manual

The CMU provides two bi-
directional RF connectors (RF1
and RF2) differing by their input
and output levels. RF2 is the rec-
ommended connector for CDMA
mobile phones.

The unidirectional connectors
RF4 IN and RF3 OUT are in-
tended for connecting modules
requiring high input levels or
modules with low RF output lev-
els. RF4 IN and RF3 OUT can
also be used to connect CDMA
mobiles off the air via antennas.
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CMU-K81/-K82

B

Universal Radio Communication Tester CMU

Process Info

FGroupDiscoverOptionsBegin Model ChLU 200
FGroupDiscoverOptionsEnd Serial Mo: 831593/010
CompleteStartupBegin SIW: 2710 T02 ENGINEERING
Options ROHDE&SCHWARZ
Hardware Options:

CMU-B11/B12  QCX0O B11

CMU-B21 Universal Signalling Unit X014 09.06.00
CMU-B41 Audio Measurement Unit available
CMU-BS2 Speech Coder for CMU-B21  notinstalled
ChU-UBA Floppy Disk Drive available

PCMCIA availlable

Ch

CMU-BT1 Abis Interface not installed
CMU-B31 CDMA Signalling Unit B13
Software Options:

CMU-K0 Demo Pack answ options enabied)  disabled

—Wait after startup

Wait

RESE

Cancel |

Enter]|

MENU
SELECT

Group B Connect.
Config. 2] Control

B Menu Select
Function Group Mode e
Standard Tests Non-Signalling GI:';: )
RF Signalling R
CDMA Cellular MS
COMA PCS MS it
Additional
Base Menu
[Enter]
Hotkey
Assign.
CDMA Cell
AnaiGen
1115.5581.12 24

Step 3

> Press the ON/STANDBY front panel key
on the CMU.

The startup menu displays while the CMU
performs the power-up tests.

After the power-up tests are complete, the
CMU returns to the last menu used in the
previous session.

Step 4

» Press the RESET key to open the Reset
popup menu.

» Use the left and right arrow keys to toggle
between Cancel and Reset.

» Select Reset and press the ENTER key.

» Select Yes in the confirmation popup
window to confirm the instrument reset.

The CMU indicates that it performs a gen-
eral reset of all device settings.

Step 5

» Press the Menu Select key to open the
Menu Select menu.

The Menu Select menu indicates the func-
tion groups available. If a function group is
selected, the corresponding modes and
measurement menus are indicated.

> Select the CDMA Cellular MS function
group.

> Select the Non-Signalling test mode.

> Select the Ana/Gen (Analyzer/Generator)
menu.

» Press the Enter key to open the Ana-
lyzer/Generator menu.



CMU-K81/-K82 Connecting a Mobile Phone

Additional Information... Alternative Settings
and Measurements

... on Step 3

Startup menu @&  Chapter 4 of CMU operat-

The startup menu displays the following information: ing manual

« the status of the startup test (Process), L
Chapter 4 also contains informa-

* the device name, serial number and software version tion on customizing the CMU.

(Info),
« the options and equipment installed (Options),
« the progress of the startup test (Startup bar graph).

Before starting a measurement, a reset is recommended to
put the CMU in a known operating mode.

.on Step 4

The CMU performs a general reset of all device settings and
is ready to carry out the following steps. The Reset popup
menu closes automatically.

...on Step 5

Menu Select menu %~ Chapter 3

The Menu Select menu shows all function groups installed
and enabled on the CMU. The Function Group CDMA Cellular
MS is subdivided in the two measurement modes Non-
Signalling and Signalling, each containing measurement
menus.
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Non-Signalling Mode

In the Non-Signalling mode, a specific RF signal can be generated and an RF signal with CDMA char-
acteristics analyzed. Without signalling, the measurements are restricted to the specified channel but
without frequency restrictions.

=3 tma | |[Step 1
& Modulat .
[ -63:3 dom WaPower e e — 2 4 The Analyzer/Generator menu configures
. 0300 [TCrCT o Eian the signals generated by the RF generator
TN e Frenuency Enor ¥ Fower ControlBits of the CMU and sets the RF analyzer.
- Lo After Reset, all parameters are set to their
~3ad o ol e default values. They can be changed di-
B 100 Wesscam Settings | rectly in the Analyzer/Generator menu.
[ +100.00 % Weas outof To f:lnelrat‘" User-defined parameters are saved for later
nalyzer Setings = sessions when the CMU is switched off.
Analyzer Level Generator
R Aate MJ The current measurement results for power,
R hemeney 5247000000 Wbz and modulation of the received signal are
262 displayed. Output fields displaying “---* indi-
Repettion | S0 | Statstle cate_ls lt)frat no valid measurement results are
available.

» Press the Generator Lvl. Softkey to dis-
play the Generator Level hotkeys.

» Press the Gen. Control hotkey.

» Press the ON/OFF key to switch on the
generator.

» Press the Modulation Quality softkey to
start the modulation measurements.
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Additional Information... Alternative Settings

and Measurements

...on Step 1

Analyzer/Generator menu @&  Chapter 4

The Analyzer/Generator menu contains three panels of infor-
mation:

* Measurement results
* Analyzer Settings

e Generator Settings

The status of the Modulation measurement and of the RF

Generator is included in the corresponding softkey/hotkey.
For ongoing measurements, the results in the output fields
are constantly updated.

Changing the RF Channel number automatically adjusts the
base station’s transmit and receive frequencies (BS Tx Fre-
guency and BS Rx Frequency) to the corresponding RF
Channel number.

1115.5581.12 2.7

The section CDMA Module Tests
in Chapter 4 of this manual pro-
vides detailed information about
all measurement settings, meas-
urement results, and a description
of all softkey/hotkey menu but-
tons.

The current options for the meas-
urement state are RUN (default)
and OFF. A third state, HLT, oc-
curs after a single-shot measure-
ment.

Once selected, the Generator or
Modulation measurement is
switched off and on again by
means of the toggle key ON/OFF.

E-1



Signalling Mode CMU-K81/-K82

Signalling Mode

In the Signalling mode the CMU transmits a pilot, sync, and paging channel signal to which the mobile is
able to synchronize. A call can then be established from either the CMU or the mobile.

Call Setup and Signalling Parameters

The signalling processes and configurations are controlled via the Connection Control popup menu. The
Connection Control popup menu is automatically displayed when the Signalling Mode is selected.

MENU
SELECT Step 1
» Press the Menu Select key to open the
Menu Select menu again.

.E Connect. » Select the Signalling test mode.
é Control

Group
Config.

B Menu Select » Select the Overview menu.
Function Group Made : » Press the Enter key to activate the
Function
Standard Tests on—S|gnang Group measurement.
Signalling —_—
ode
CDMAZ00MS, Japan TS3
CDMASOOMS, China 1595 feou
Additional Modulation
Base ReceiverQuality
[Erter]
Hotkey
Assign.
CDMA USCel
Overview
Fl
Group Connect.
Config. H Control Step 2
B Connection Control [g Signal Off
» Press the Connect. Control softkey to
RF : : display the Connection Control menu (if
-m Press the Sighal On ke Signal O .
Channel Chanrel B T Franuency to enable the gutput siﬁal i not already dlSp'B.YEd).
Traffic . . .
Channel e nee | > Press the Signalling tab to display the
IROEN | Signalling page.
PN i
ot | O T _ o
Power Class In the Signal Off State, the Signalling page
Frame ljl Mokile PRev - . . .
Offset Actual CallWode | indicates the most important parameters
pret.can | | TestlB-oe]d | ol Frame characterizing the signals generated b_y the
Mode Rate CMU. These parameters can be set directly
OpenPop. using the softkeys.
autom. i
The Mobile Info display area is empty since
Signaling | | BSSignal [ Network | RF Gr] Syns | a mobile station has not registered with the

CMU.
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Additional Information... Alternative Settings
and Measurements
...on Step 1
Since making measurements requires a connection to a mobile The immediate display of the
station, the CMU immediately displays the Connection Control connection control screen can be
screen when selecting the CDMA Signaling Mode. disabled by deselecting Open
Pop. autom. in the Signalling tab
of the Connection Control menu.
... on Step 2

Connection Control is divided into pages accessed by the tabs at
the bottom of the screen.

The tabbed pages provide access to all signalling parameters.

Typically the default settings allow a call to be established. The
Connection Control parameter settings are global settings. Indi-
vidual measurement settings override these global parameters.

Signalling &  Chapter 4.

The Signalling tab displays the most important parameters
characterizing the signals generated by the CMU. These pa-
rameters can be set directly using the softkeys.

BS Signal

The BS Signal tab displays the configuration settings to
simulate a base station. From the BS Signal tab you can ac-
cess the parameters set in the Signalling tab. In addition you
can set the CDMA Levels and Handoff Parameters.

&> Chapter 4.

Network &  Chapter 4.

The network identity and other parameters characterizing the
network are configured in the Network tab.

RF &+

Input/output connectors suitable for the type of measurements
and signal levels must be chosen. An external input/output
attenuation value can be specified in order to compensate for
known attenuation of the input/output signal like those caused
by cables.

&> Chapter 4.

Input/output connectors and ex-
ternal attenuation are configured
in the RF (- index card.

Sync. &> Chapter 4.

The Sync. tab defines the reference frequency and sync sig-
nal used by the CMU.
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Pref. Call
Mode

Signal

On

Group E Connect.
Config. Control
tion Control [gl Signal On
Waiting for MS Registration | Signal Off |
Channel BS Tx Frequency or for M5 to criginate call
Traffic hiobile Info
Channel Woble ID - MGG
MNG § MSIN -
ljl Sarial Murnber Call .
WS Dialed Nurnber |--- Mobile
F Power Class
rame Iobile PRey
Offset ljl Actual Call Mode
Pref. Call Frame
~8k Y [l
e [ TestLB-8k[¥| | Full ¥ s |
Power | —_— — Qpen Pop.
Standby Power Access Probe Power autom. 4
Signalling | | BSSignal | Network | RF & | Sync. |
Group H Connect.
Config. Control
B Connection Control [ MS Registered
Make a call from the mobile |  Signal Off
Channel ES T Frequency or press the Call Mobile key
g':f"f:'ce' Muﬂ‘ehlvrfn MCC |00 SO
obile 1D -
MING f MEIN 008185972500
Ij| Serial urmber  [BFO00457 Call
WS Dialed Number |- Mobile
F Power Class +33 dBm
rame Mohile PRev 3
Offset Ij' Actual Call Mode |-
Pref_Call Frame
—8k|¥ 4
e [ TestLB-8k[¥ | Fuil ¥ frie
Power [ | — [ -111dem [ (TR
Standby Power Access Probe Power autom. X
Signalling | | BSSignal | Network | RF @& | Sync. |
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Step 3

» Press the Pref. Call Mode softkey and
set the mode to Test LB — 8k.

Step 4

» Press the Signal On softkey.

» Wait for the mobile station to register
with the CMU.

After pressing the Signal On softkey, the
CMU goes to the Signal On state (Unregis-
tered) and waits for the mobile station to
register.

The Power softkey shows the current status
of the power measurement. At present, the
power measurement is switched on, how-
ever, no signal is received because the
mobile phone has not registered with the
CMU yet.

After the mobile station registers with the
CMU, the CMU goes to the MS Registered
State.

The Mobile Info area now contains the im-
portant parameters characterizing the mo-
bile station. The Power measurement dis-
plays the Standby Power and Access Probe
Power of the mobile station.
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Additional Information... Alternative Settings
and Measurements

... on Step 3

All CDMA measurements are performed in the test loopback
mode.

...on Step 4

A number of subsequent messages indicate that the mobile syn-
chronizes with the CMU and performs a location update. The
Signalling Info box displays the mobile ID, power class, and the
actual call mode established.
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Step 5

Call
Iobile
Group ‘d 2 Connect.
Config. Control
B Connhection Control J& Test CallEst.
gl I Press CallRelease Signal Off
Bl Channel BS T Fraguency to disconnect
Traffic Wiobie Info Call
Channel e Release
WNG { MSIN |D0E185574500
PN I:l Serial Murmer  (OFO00457
Offset 1S Dialed Nurnber |—
Power Class +33 dBm
Frame l:| Mokile PRev 3
Offset Actual Call Mode  |Test LB - 8k
Pref. Call Frame
- ¥ 4
i [ TestLB-0k 3| | Ful# i
Close Pop.
autom.
Signaliing | Handoff | BSSignal | Network | RF & | Sync. |
Connect.
Control
Group usc . G Connect.
Config, CDMAs00 1595 Overview Control
Pilot Info
Power I - 110 e I -7.0 us Cutput Power - 67.0 dBm
iiaaiy Reparted ACLEL | Aty Call Mode | TestLE - Bk
i Frarne Rate: Full
Qverview ﬁ | -30dm | 0.2 ¢Bm M5 Disle! Murmiber ™"
Meas. Expected MS Poweer Meas.
| 833.490 mH: | 6 He
Cartier Frequency Carrier Freguency
Expected Error 5
“02s 0.0 || off|  mear-
TX Tirne Error ANGNLevel — BSFreg Offsst  Ments
0996 | -700 wm|[ -140 s COME
Maveform Quality COMA Povwrer Traffic Level evels
e —T
Quality FER Piot Level
| 1000 Auto[t] powsr
Frames Transmitted Power Contral Bits —on 1o
Overview Power Modulation Rgﬁ::i‘{e' |
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» Press the Call Mobile softkey.

The Test Call Est. screen is displayed
when the call is established.

The CMU is now registered with the mobile
phone and a call has been established in
the loopback test mode.

The Mobile Info table now displays the
basic properties of the mobile station.

With a test call established, power, modu-
lation, and receiver quality measurements
can be performed.

Step 6

» Press the Connect. Control softkey (or
the Escape key).

The Connection Control menu closes and
the CMU displays the Overview menu.

The Overview menu provides access to
some of the main results of the power,
modulation, and receiver quality measure-
ments.

The Pilot Power displays the pilot power
reported from the mobile station and the
actual pilot power sent by the CMU. Select
the Pilot Power softkey and place an X in
the box to activate the report. The Actual
field is the Pilot Level value entered with
the CDMA Levels softkey.

The Overview and Channel Quality soft-
keys start the Receiver Quality measure-
ment. These measurements can be run

simultaneously or independently.
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Additional Information... Alternative Settings
and Measurements

... on Step 5

Mobile Info

The Mobile Info list shows the basic properties of the con-
nected mobile station. These values represent the information
transmitted by the mobile station to the CMU.

... on Step 6

Closing the Connection Control screen returns the CMU to the
last measurement menu accessed. In this case the CMU returns
to the Overview menu by default since no measurement menu
has been displayed.

Pressing the Overview Meas. or Channel Quality softkey twice
opens the configuration menu for the Overview measurements.
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Power Measurements

The Power measurement menu provides information about the mobile station’s power levels and per-
formance. The CMU provides four applications to measure and display power measurements. In this
signalling example, only the Gated Output application is selected.

Group Connect.
Config. Control
o6 Hopen
00ds F o Off - / 00 ms - ! 00 ms L
a0 @ [1] B TLoop
+25 AN{"-
cation
+ Power
Stepping
CDhA
Levels
- 1410 dBm  Initial MS Power Marker
- 6000 dBm  Initial BS Power
2000 dBrm  BS Power Step
- 4000 dBm  Current BS Power
-5 S —————— |
10 20 30 40 50 &0 70 [ 50
[ ]

Open Loop Minimum | Maximum | Gated Menus
Time Resn. Output Output Outn |1I

Appli-
cation

IGated
Output

L

Group Connect.
Config. Control
B Gated
00ds  F o Off - / 00 ps - ! 00 ps
= B [1] us B i Output
0 o fepancd Appli-
cation
-5
-10
15 CDhA
Levels
=20
25 Time
30
e 2236 dBm | plean Output [ Marker
35 100 Measurement Count
000 % Outof Tolerance o
o usl | Statistics
00 200 300 400 SO0 GO0 700 GO0 SO0 1,000 1,900 1200 1300
Open Loop Minimum | Maximum | [Gated Menus
i Outout

Step 1

» Press the Power hotkey to switch to the
Power measurement applications.

The last power application accessed is
displayed. In this example, the Open Loop
application is displayed.

Step 2

» Press the Application softkey. The avail-
able power applications are displayed in
the hotkey bar.

» Press the Gated Output hotkey to
change to the Gated Output application.

The Gated Output power application shows
the gated output power as a function of
time.

A tolerance template (specified in the
TIA/EIA-98 standard) is displayed. The
settings (default at this time) and scalar
results are displayed in the parameter line
above the diagram and in a message box
positioned in the diagram area.
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Additional Information... Alternative Settings
and Measurements

...on Step 1

The menu group Power contains the functions to measure the
received signal power. The Power Configuration popup menu
configures all power measurements.

Softkeys and hotkeys

To enlarge the diagram area of the graphical measurement
menus, the left softkey column is suppressed. The functionality
of each softkey on the right side is extended by hotkeys. These
hotkeys are displayed across the hotkey bar below the diagram
when the softkey is selected.

... on Step 2

There are four power applications (in the hotkey bar). &  Chapter 4

« Open Loop Time Response measures the open loop power
control time response to a step change in the forward chan-
nel power.

¢ Minimum Output measures the mobile station’s minimum
output power.

e Maximum Output measures the mobile station’s maximum
output power.

« Gated Output displays the time response of the mean output
power for isolated gated-on power control groups.
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L Gated Step 3
T Qutput

» Press the measurement softkey twice to

open the Power Configuration menu. In

this example, the measurement softkey
is labeled Gated Output.

IRCVERCOnTISINE o _ i DRz The Power Configuration menu defines
- ‘ each of the power measurement applica-
B e i E tions. In this example, we will adjust a pa-
* Open L . .
. rameter of the Gated Output application.
e > Press the Control hotkey to display the
DefaLlt Settings 0 &l Control tab.
Repetition Single Shot |
(S;Zp Congition gone =8 » Scroll down to view the Gated Output
L " parameters.
» Press the EXP/CMP key to expand the
menu table.
» Scroll to the Repetition parameter,

press Enter, and set it to Single Shot.

» Press the ESCAPE key to close the
Power Configuration menu and return
to the main menu.

Group Connect. The power measurement is stopped after
Config. Contrel one statistic cycle. The status indication
W onw soen 0 - s oous B — . oous ;gz:;ﬂt next to the Gated Power softkey is set to
: HLT.
2 Rt # 7 Appli-
cation
5 cation |
-10
15 CDMA
Levels
(=20 |
25 Time
e [~ 2275 dBm | Mean Output = Marker
35 Measurarnent Count
000 % Outof Tolerance m
|-4D . 100 200 300 400 500 GO0 0O GO0 800 1,000 1,100 1‘2UD|1‘300 HSI
PCG HMeas. Menus
Count| Count|
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Signalling Mode

Additional Information...

... on Step 3

Repetition mode

Repetition determi
(single shot or con

Single Shot:

Continuous:

nes the repetition mode of the measurement
tinuous).

The measurement is stopped after a statistic
cycle, i.e. after the number of waveform inter-
vals/evaluation periods set in the configuration
menu Statistics.

The CMU continues the measurement until it
is terminated explicitly or until the stop condi-
tion is met.

The Stop Condition setting can affect the Single Shot and Con-
tinuous repetition modes.

1115.5581.12

2.17

Alternative Settings
and Measurements

Settings made in the Power Con-
figuration menu apply only to the
power measurements.

Settings made in the Group Con-
figuration and Connection Control
menus apply to the entire CDMA
function group. Individual meas-
urements settings override these
settings.
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Step 4

2.18

» Press the Time softkey.

» Press the Disp. Area hotkey to display
the popup window of zoom areas.

» Select Rising Edge.

The CMU zooms in on the front (rising)
edge of the displayed trace.

Step 5
» Press the Marker softkey.

» Press the Ref R hotkey and enter a
value to position the reference marker
onto the trace.

The reference marker is positioned on the

trace and the coordinates are displayed in
the parameter line.
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Signalling Mode

Additional Information...

...on Step 4

Softkeys and hotkeys

To enlarge the diagram area of the graphical measurement
menus, the left softkey column is suppressed. The functionality
of each softkey on the right side is extended by hotkeys. These
hotkeys are displayed in the hotkey bar below the diagram when
the softkey is selected.

Configuration settings

Some of the softkey/hotkey combinations offer settings that can
also be accessed via configuration menus. For example, the
settings offered by the CDMA Levels softkey (for Gated Output)
is equivalent to Levels in the Control tab (for Gated Output) of
the Power Configuration menu. Identical settings overwrite each
other.

Each measurement group and each application (within the
group) stores its own configuration settings. For example, the
Pilot Level setting for the Gated Output application is separate
from the Pilot Level setting for the Open Loop time Resp. appli-
cation.

...on Step 5

Markers

Markers are a graphical tool used to locate points on a trace and
read out their coordinates. A reference marker and two delta
markers may be defined in the Power menu.

The reference marker measures the absolute level of the trace.
The delta markers either measure the distance between their
position and the reference marker (relative mode) or the abso-
lute level (absolute mode).

1115.5581.12 2.19

Alternative Settings
and Measurements

&  Chapter 4.

The Application softkey switches
between the applications of the
Power measurement.

The CDMA Levels softkey dis-
plays a set of hotkeys to adjust
the CDMA power and channel

levels.

The Time softkey defines the
zoom area.

The Marker softkey sets markers
and a D-line. (A D-line is used to

mark levels and a reference point
for markers.)

The Statistics softkey sets the
number of measurement intervals
per statistic cycle.

¥~ Chapter 4.

In addition to markers, a D-line
can be used to measure a par-
ticular level in the diagram and
used as a reference point for
markers.
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Modulation Measurements

We can use the hotkey bar to switch over to the Modulation measurement.

Modulation |

Group usc Connect.
Config. - Control
Overview
0-CPSK
Appli-
Current Average hinitlane cation
ErrVect.Magn.—[Peak 201 % 189 % 318 % Impair-
RMS T1% 68 % 108 % ments
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Step 1

» Press the Menus softkey to display the
measurement groups in the hotkey bar.

» Press the Modulation hotkey to switch
to the Modulation measurements.

The Modulation - Overview menu displays
the main results of the Modulation meas-
urement.

If a result exceeds the tolerances, the cor-
responding output field is red and an arrow
pointing upwards or downwards indicates
that the result is above or below the limit.

Step 2

» Press the Application hotkey to display
the available Modulation applications in
the hotkey bar.

» Press the Error Vector Magnitude hot-
key to change to the application.

The Modulation — Error Vector Magnitude
menu displays a graph of the Error Vector
Magnitude as percentage vs. time.

The output fields below the graph corre-
spond to the ones shown in the Overview
application. Since we are viewing the Error
Vector Magnitude application, the Magni-
tude Error and Phase Error are not shown.
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Signalling Mode

Additional Information...

...on Step 1

Statistical quantities

The table in the Overview menu reports peak and RMS-
averaged values of quantities characterizing the errors of the
modulation vector. In addition, the scalar modulation results Car-
rier Feedthrough, 1/Q Imbalance, Carrier Frequency Error,
Transmission Time Error, Waveform Quality, and MS Power are
indicated.

The values in the three columns of the table are calculated as
follows:

e The Current column contains the results for the current
measurement.

e The Average column contains the current results averaged
over the last statistic cycle.

*  The Max./Min. column contains the extreme values of the
current results for all measurements.

... on Step 2

Applications

Applications are different measurements belonging to the same
measurement group. Each application is assigned its own set of
configuration parameters allowing configuration of each applica-
tion individually.

The Modulation menu comprises the four applications Overview
O-QPSK, Error Vector Magnitude, Magnitude Error, and Phase
Error.

Measured values and limits

The limits may be modified in the Limits tab of the Modulation
Configuration menu which is opened by pressing the measure-
ment softkey twice. The Modulation Configuration menu is similar
to the Power Configuration menu explained on the previous
pages.

The absolute values are given for modulation measurements.
This is why the display modes Minimum and Maximum can not
be selected separately. The CMU displays the extreme values
with the correct sign.
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Alternative Settings
and Measurements

¥~ Chapter 4.

The measurement principle for
phase and frequency errors is
explained at the beginning of sec-
tion Modulation Measurement
Menu.
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3 Manual Control

This chapter gives a brief overview of the operating concept and structure of the user interface for
CDMA mobile phone tests. The CMU is designed for maximum operating convenience and flexibility. All
instrument functions are grouped together in menus. Each menu provides configuration settings, dis-
plays a group of measured quantities, or a combination of both. Switching between the different menu
groups and signalling modes is possible at any time.

In the following sections, the different measurement modes and measured quantities are discussed.
Settings and measurement parameters frequently encountered are explained from a general point of
view.

The formal aspects of measurement control are discussed in more detail in Chapter 5 (Remote Control
— Basics). For information about the CMU’s control elements, menu types and dialog elements within
the menus refer to Chapter 3 of the CMU 200 Operating manual.

Menu Structure

The menus used to control CDMA measurements can be arranged in different ways. From a functional
point of view, they form the following groups:

e The two function groups CDMA Cellular and CDMA PCS MS
e The two tests modes Signalling and Non-Signalling provided for each function group

e General configurations (Group Configuration, Connection Control), measurement groups (Analyzer/
Generator, Overview, Power, Modulation, Receiver Quality), and configurations specific to these
measurement groups (Power Configuration, Modulation Configuration, Receiver Quality Configura-
tion).

The CMU uses main menus, popup menus, graphical measurement menus and dialog windows of vari-
ous size. Refer to Chapter 3 of the CMU Operating manual for discussions about menus.

Test Modes

CDMA measurements are performed in one of the two modes Signalling or Non-signalling. The Non-
Signalling mode is typically used for module tests or test of mobiles in a special "test mode". The Signal-
ling mode measures the mobile phone performance under realistic operating conditions where the CMU
mimics a CDMA base transceiver station.

Definition The term signalling denotes all actions necessary to establish, control and termi-
nate a communication between the base station (CMU) and the mobile phone.
The signalling messages conveyed allow the mobile station and the network to
discuss the management of issues either related to the user or concerning tech-
nical aspects of the communication.
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Non-Signalling
Mode

Signalling Mode

Symbols for Signal-
ling Mode and State

1115.5581.12

In the Non-Signalling mode, the CMU generates an RF signal conforming to
CDMA specifications and analyzes the signal transmitted by the device under
test (DUT).

In the Signalling mode, the CMU first transmits a signal consisting of a pilot,
sync, and paging channel. In subsequent steps, the mobile synchronizes to the
channels, decodes the information transmitted, and performs a location update
so that a call can be established from either the mobile or the CMU.

The signalling mode measures the mobile phone performance under realistic
operating conditions where the CMU mimics a CDMA base transceiver station.
The CMU is able to configure a broad range of network parameters and to de-
termine the parameters characterizing the mobile. Measurements of the power
versus time, modulation parameters, and receiver quality can be performed.

The signalling mode and state is indicated to the left of the operating mode in
each main menu and measurement menu.

The following icons (phone) represent each signalling mode and state:

C t. .
onnec __——Signal Off — Icon has gray background

Connect.
Lnntrek/ ——— Signal On - Icon has green background with light-green corners

é Connect.

ontrel——— MS Registered - Icon has green background

MS Registered

m _—— Alerting (Voice and Test)

[of t.
Control | Call Established (Voice and Test)

Test CallEst.

Ed t g"° . | Non-Signaling Mode
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Manual Control

Configurations

The CMU offers a wide range of settings for the signal generator and analyzer, the signalling proce-
dures, and the individual measurements. Configurations may apply to a whole function group (Group
Configuration, Connection Control) or to a particular measurement.

Group
Configuration

Connection Control

Configurations
of measurements

Configuration via
hotkeys

1115.5581.12

The Group Config. softkey is located on the left side of the title bar of each main
and measurement menu. It opens a popup menu with tabs configuring the
AWGN Bandwidth and Network/Standard.

All settings made in the Group Config. menu apply to the whole function group.
Some are overwritten, if required for a particular measurement, using the soft-
keys and hotkeys offered in the measurement menus.

The Connect. Control softkey is located on the right side of the title bar of each
main and measurement menu. Depending on the mode (non-signalling or sig-
nalling), it opens a popup menu with tabs configuring the following:

Non-Signalling mode:

* Signals generated and analyzed by the instrument

* RF connectors to be used and the external attenuation

« Reference frequency

Signalling mode:

» Actions changing the CMU's signalling state

* RF connectors to be used and the external attenuation

e Acall or a handoff to another network

« Parameters of the network and the mobile station under test
* Base station parameters

All settings made in the Connect. Control menu apply to the whole function

group.

A popup menu offering specific settings is assigned to each measurement group
(Power, Modulation, and Receiver Quality). The following parameters can be
defined:

The repetition mode and stop condition for the measurement tolerances for the
measured quantities, statistic count and display mode.

These settings are explained in more detail section General Settings on
page 3.5).

The softkeys and associated hotkeys in the graphical measurement menus pro-
vide the most important configurations for the current measurement (refer to
Chapters 3 and 4 of the CMU 200 Operating manual). Settings made via hotkeys
supersede the corresponding settings found in the measurement configuration
menu.
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Measurement Groups

Measurement results are indicated in two different ways:

Traces are displayed in a Cartesian coordinate

Discrete (scalar) values and parameters are displayed in output fields, lists and tables.

system (time forming the x-axis scale).

While the measurement is running, the indicated results are constantly updated. As shown in the table
below, the measurement groups depend on the signalling mode.

Table 3-1 Measurement Groups in the Signalling and Non-Signalling Mode
Non-signalling Signalling
Analyzer/Generator Overview

Shows the settings for the signals generated and analyzed by
the instrument and presents an overview of the basic scalar
power and modulation results.

Shows the settings for the traffic channel and speech mode
and presents an overview of the basic scalar power and
modulation results. The receiver parameters and various sig-
nalling parameters reported by the mobile station are dis-
played.

Power

The open loop time response and gated output are shown as a
trace plotted over time. Single points of the trace may be
evaluated by means of graphical tools (markers and display
line).

The power output (minimum and maximum) of the mobile
station is measured.

Modulation

Shows the error vector magnitude, magnitude error and phase
error of the transmitted waveform interval as a function of time.
The carrier Feedthrough, 1/Q imbalance, frequency error,
transmission time error, waveform quality and MS power error
are displayed.

Receiver Quality

Shows the settings and results of the frame error rate test
reported by the mobile station.

1115.5581.12
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General Settings

A number of settings can be made in several of the configuration menus assigned to the measurement
groups Power, Modulation and Receiver Quality. In combination, these settings define the scope of the
measurement, i.e. the number of bursts measured and the results displayed. The following brief over-
view is intended to avoid confusion of terms.

Application Applications are different measurements belonging to the same measurement
group. They effectively split up a measurement group into various related sub-
groups which can be configured separately.

They are selected via the Application softkey in the measurement menus.

Statistic Count The statistic count is set in the Statistics tab of the configuration popup-menus
assigned to the measurement groups.

The statistic count is equal to the integer number of waveform intervals which
forms one measurement cycle. Together with the stop condition, the repetition
mode determines when exactly the measurement is stopped.

Repetition Mode The repetition mode is set in the Control tab of the configuration popup-menus
assigned to the three measurement groups Power, Modulation, and Receiver
Quality.

The repetition mode defines how many waveform intervals are measured if the
measurement is not stopped by a limit failure (see stop condition On Limit Failure
below). Two modes are available for all measurements:

Single Shot The measurement is stopped after one statistic count.
Continuous The measurement is continued until explicitly terminated by
the user.
Stop Condition The stop condition is set in the Control tab of the configuration popup-menus

assigned to the measurement groups.

None The measurement is performed according to its repetition
mode, regardless of the measurement results.

Halt on Error The measurement is stopped as soon as one of the limits is
exceeded, regardless of the repetition mode set. If no limit
failure occurs, it is performed according to its repetition
mode.
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Display Mode

Calculation of
statistical quanti-
ties
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The display mode is set in the Statistics tab of the configuration popup-menus
assigned to the two measurement groups Power and Modulation.

In the graphical measurement diagrams, the display mode defines which of the
measured and calculated traces is displayed.

Traces are calculated from a set of test points with fixed abscissa values. These
values are equidistantly distributed along the time axis.

Current
Minimum
Maximum
Minimum/

Maximum

Average

The current values are displayed.
At each test point, the minimum measured value is displayed.
At each test point, the maximum measured is displayed.

At each test point, the extreme measured value is displayed,
i.e. the maximum or minimum, whichever has a larger abso-
lute value.

At each test point, the arithmetic mean value of the last x
number of waveform intervals is displayed where X is the
number of waveform intervals forming one statistic count (the
statistics window continuously moves in time).

The statistical functions Average, Minimum, Maximum and Minimum/Maximum
are applied to a set of test points.

The result of a statistical operation depends on the parameter range considered.
Following are some examples of statistical quantities.

1. Inthe Power menu, the quantity Average Power denotes the average power
of the current power control groups.

2. In the Modulation menu the quantity Frequency Error is first calculated for the
current waveform interval and entered in the Current column of the output
table. The results in the Minimum/Maximum (Average) column correspond to
the extreme value (the RMS value) of the Current results calculated over all
measured waveform intervals.
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4 Functions and their Applications

This chapter explains in detail all functions for the measurement of mobile stations supporting the
CDMA standard. The CMU 200 with Option K81 (MS 800) or K82 (PCS) supports the Networks listed in
Table 4-1.

Table 4-1: CDMA Networks and Standards Supported

Network Standard
US Cellular IS 95
US PCS UB IS 95 or J-STD008

Japan Cellular IS 95 or T53
China Cellular IS 95
Korea PCS UB IS 95 or J-STD008

The sample displays in this manual are related to the US Cellular Function Group.

The chapter is divided in two sections corresponding to the two function groups for module tests (Non-
Signalling) and for mobile tests (Signalling). Within the two sections, the discussion is structured
according to the provided measurements and configurations.

The description of each softkey, select or input field is followed by the corresponding remote-control
commands.

Each menu and each panel is briefly described first and then illustrated together with its call button. The
menu functions are explained according to the following principle:

Short function definition
Softkey

Designation of Definition of field function.
select/input field
Further description of the field: purpose, interaction with other settings, notes...

Parameter 1 Description of parameter 1

Parameter 2 Description of parameter 2

Further description of the parameters: purpose, interaction with other settings,
notes...

Remote control Renot e-control comuand (long form Paraneterl | Paraneter?2

NOTE: For all numerical values, including their ranges and default settings, please refer to the
description of the remote-control commands in Chapter 6. The description of the
operating concept is found in Chapter 3 of the CMU 200 Operating manual.
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CDMA Module Tests (Non-Signalling Mode)

The structure of this section is based on the configuration and measurement groups defined in the
function group CDMA Cellular MS, Non-Signalling mode. The menus are dealt with in their order of
operation:

1. General settings (Analyzer/Generator) and display of generator signals

2. Measurement menu (Modulation): performance of the measurements, output of measurement
results, measurement configurations

3. Global configurations (Group Configuration, Connection Control)

Group usc e t Connect.
Config. [ CDMACeII 15.95 Analyzer / Generator A Control
I B Menu Select

Function Group :
Standard Tests El:r;ztlon
RF Signalling p
AMPS-MS
CDMAPCS MS Iode

CDMA Cellular M3 MenL

Base

Menu ||

[Enter]
Hotkey

Assign.

CDMA Cell
AnaiGen

Figure 4-1: Non-Signalling Menu
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Analyzer/Generator Measurement Menu

The Analyzer/Generator menu configures the signals of the RF generator and analyzer. At the same
time, it controls the Modulation measurement and displays the current results.

The main menu Analyzer/Generator is opened from the main menu Menu Select (with associated key at
the front of the instrument).

Group usc e t Connect.
= Menu Select Config. [ CDMACcel 15.95 Analyzer/Generator - Control
R
: ’ Modulat
I—> Generator Settings []
-62.9 dBm MS Power > Gonrater Lovel i I H Quality 4

m |Waveform Quality ¥ Impairtents [E

¥ Generator Settings

v 0[S eR Cartier Fregquency Error » Power Control Bits

=== Transmit Time Error Analyzer
Level
- 295 ge Cartier Feedthrough
112 Imbalance Analyzer
. 100 Meas. Count Setti
+100.00 + Weas. out of Tal Generator
Lyl. imp. 7]
Analyzer Settings
Analyzer Level Generator
RF Max. Level 0.0 dBm Set.
RF Mode Auto s e 4
Analyzer Settings
RF Freguency 833.4900000 MHz
RF Chanrel 283

.~ Stop Statistic
R | Condition | Countl

Figure 4-2: Measurement menu Analyzer / Generator

Softkey Selections

Modulation The Modulation Quality softkey controls the Modulation measurement and
Quality indicates its status (RUN | HLT | OFF).

To change the status, press the Modulation softkey once and then use the front
panel keys ON/OFF or CONT/HALT.

Pressing the Modulation softkey twice opens the Modulation Configuration popup
menu. (Refer to page 4.57 about modulation configuration.)

Remote control I NI Ti at e: MODul ati on
ABORt : MODul at i on
STOP: MODul ati on
CONTI NUE: MCDul ati on
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Repetition

Remote control

Stop
Condition

Remote control

Statistic
Count

Remote control
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The Repetition hotkey selects the repetition mode for the measurement:

e Single Shot: The measurement is stopped after a statistic cycle, i.e. after
the number of frames set. A stopped measurement is indicated by the status
display HLT in the measurement softkey. The single shot measurement may
not complete if the Stop Condition is met.

e Continuous: The CMU continues the measurement unless the Stop
Condition for the measurement is met. The measurement results are valid after
one statistic cycle; however, the measurement is continued, and the output is
continuously updated. An ongoing measurement is indicated by the status
display RUN in the measurement softkey.

Single shot should be selected if only a single measurement result is required

under fixed conditions. The continuous measurement is suitable for monitoring the
evolution of a measured quantity over time, for example, for adjustments.

CONFi gur e: MODul ati on: CONTrol <Repetition>

The Stop Condition hotkey selects one of two stop conditions for the measurement:
«  NONE: Continue measurement even in case of error

e OnLimit Failure:  Stop measurement in case of error (tolerance exceeded)
The stop conditions may affect single-shot and continuous measurement settings.
CONFi gur e: MODul ati on: CONTr ol <St opCond>

The Statistic Count hotkey defines the length of the statistic cycles in waveform
intervals/evaluation periods.

1to 1000 Number of intervals per statistic cycle.

CONFi gur e: MODul ati on: CONTrol <Statistics>
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RF
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RF
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Analyzer
Settings

RF
Freauency

Remote control

RF
Channel

Remote control

Generator
Lvl.
Gen.
Control

Remote control
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The Analyzer Level softkey displays two hotkeys to set the analyzer settings.

The RF Max. Level hotkey sets the maximum expected input level.

This parameter is identical with the maximum input level set in the popup menu
Group Configuration (see page 4.16). The range of values depends on the RF
input used. If an external input attenuation is reported to the instrument (see
section RF Connectors (Connection Control — RF G*) on page 4.12, all levels
measured are referenced to the output of the DUT and therefore shifted with
respect to the actual level at the input connectors of the CMU. The level ranges for
the input connectors are shifted as well.

Input levels exceeding the RF Max. Level can not be measured; the corresponding

measurement result fields indicate “— — —“.

The RF Mode hotkey sets the analyzer mode to Auto or Manual.

The Analyzer Settings softkey displays the hotkeys to adjust the analyzer settings.
Pressing the softkey again switches the key to Impairm. and displays the
Impairments hotkeys.

The RF Frequency hotkey adjusts the frequency of the generated RF signal. This
setting is independent of the RF Channel setting. Changing the RF Channel setting
resets the RF Frequency setting to coincide with the selected RF Channel.

[ SENSe: ] RFANal yzer : FREQuency <Number >

The RF Channel hotkey defines the base station channel number (and frequency)
of the generated RF signal.

The default settings for the channel numbers are dependent on the network
selected. Changing the RF Channel also changes the RF Frequency setting.

Table 4-1 on page 4.1 lists the networks and standards supported by the CMU with
the CDMA options.

SOURce: RFGener at or : FREQuency: UNI T<Unit or Nunber >
The Generator Lvl. Softkey displays the hotkeys to set the generator levels.

Pressing the softkey again switches the key to Impairm. and displays the
Impairments hotkeys.

The Gen. Control hotkey indicates the status of the RF generator (ON | OFF).
Press the hotkey to display a popup window to change the status.

I NI Ti at e: RFGener at or
ABORt : RFGener at or
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CDMA The CDMA Power hotkey displays a popup window to set the total CDMA output
Power power. The CDMA Power level does not include the AWGN power level.

Remote control

Traffic
Level

Remote control

Paging
Level

Remote control

Sync
Level

Remote control

Pilot
Level

Remote control

OCNS
Settings

Remote control
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SQURce: RFGener at or : LEVel <CDVA Power >

The Traffic Level hotkey displays a popup window to set the Traffic Channel level in
the forward CDMA channel.

The Traffic Level specifies the FULL frame rate traffic channel level. If a frame rate
other than FULL is used, the actual test traffic level must be determined as
indicated below.

Frame Rate Correction

FULL 0dB

HALF -3dB
QUARTER -6 dB
EIGHTH -9dB

SOURce: RFGener ator: LEVel <Traffic_Lev>

The Paging Level hotkey displays a popup window to set the signal level of the
paging channel in the forward CDMA channel relative to the total output power.

SQURce: RFGener at or: LEVel <Pagi ng_Lev>

The Sync Level hotkey displays a popup window to set the signal level of the sync
channel in the forward CDMA channel.

SOURce: RFGener at or: LEVel <Sync_Lev> >

The Pilot Level hotkey displays a popup window to set the Pilot Channel level in the
forward CDMA channel.

SOURce: RFGener at or: LEVel <Pilot Lev>

The OCNS Settings hotkey displays a popup window showing the setting of the
Orthogonal Channel Noise Simulator. When set to auto, the OCNS automatically
adds power along with the sum of the data, traffic, paging, sync, and pilot levels so
that their sum equals the nominal base station power.

SOURce: RFGener at or : OCNS <Mbde>
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The Impairm. softkey displays the hotkeys to adjust the AWGN generator and base
station frequency offset. Pressing this softkey again switches the key to Generator
Lvl. and displays the Generator Level hotkeys.

The AWGN Level hotkey displays a popup window to turn on the Additive White
Gaussian Noise generator and set the level for modulation. This provides noise to
more closely simulate actual operating conditions.

Note: The total output power of the CMU is the sum of the Forward
CDMA signal plus the AWGN signal. When the Forward CDMA
signal is within 6 dB of its maximum power output, the AWGN
signal is turned off. Once the Forward CDMA signal is no longer
within 6 dB of its maximum power, the AWGN signal level may be

set to a new value.

SOURce: RFGenerat or: | MPai rment s <AWGN Lev>

The BS Carrier Freq. Offset hotkey displays a popup window to adjust the carrier
frequency of the Base Station. This setting is disabled if the RF Frequency is
adjusted away from a standard RF Channel frequency.

SQURce: RFGenerator: | MPai rnents <Freq_Of f set >

The Generator Set. softkey displays the hotkeys to adjust the RF generator output.
Pressing this softkey again switches the key to PCB and displays the Power
Control Group hotkeys.

The RF Frequency hotkey adjusts the frequency of the generated RF signal. This
setting is independent of the RF Channel setting. Changing the RF Frequency
disables the BS Carrier Frequency Offset adjustment.

This setting is reset if the RF Channel is changed.

SQURce: RFCGener at or : FREQuency <Number >

The RF Channel hotkey defines the base station channel number (and frequency)
of the generated RF signal. Changing the RF Channel resets the RF Frequency
setting.

The default settings for the channel numbers are dependent on the network
selected.

Table 4-1 on page 4.1 lists the networks and standards supported by the CMU with
the CDMA options.

SOURce: RFGener at or : FREQuency: UNI T<Unit or Nunber >
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The Traffic Channel hotkey displays a popup window to set the traffic channel. The
CMU automatically shifts an OCNS channel if channel conflicts occur. Changing
this value immediately changes the traffic channel, and a hard handoff is
performed if a call is established. Refer to page 4.6 for more information on OCNS
channels.

SOURce: RFGener at or : TCH <Channel >

The PN Offset hotkey displays a popup window to set the PN offset. Changing the
PN offset changes the timing of the pilot channel, the timing and contents of the
sync channel message, and the long code mask of the paging channel.

SOURce: RFGener at or : PNOFf set <PNOf f set >

The Frame Offset hotkey displays a popup window to adjust the frame offset.
Changing the Frame Offset immediately changes the traffic channel timing.

SOURce: RFGener at or : FOFFset <FraneOf f set >

The Rate Set hotkey displays a popup window to set the vocoder (voice coder)
rate. Rate Sets 1 (8 kbps) and 2 (13 kbps) are currently available.

SOURce: RFGener at or : RATE <Rat e>

The Frame Rate hotkey displays a popup window to set the frame rate to Full, Half,
Quarter, or Eighth.

SOURce: RFGener at or : FRATe <Dat aRat e>

The PCB softkey displays the power control bits hotkey. Pressing this softkey again
switches the key to Generator Set. and displays the Generator Settings hotkeys.

The Power Ctl. Bits hotkey displays a popup window to set the power control bit
mode to control the power level of the mobile station. The HOLD mode sends
alternating up/down power control bits. The ALL DOWN mode forces the power
control bits to the down state. The ALL UP mode forces the power control bits to
the up state. The RANGE TEST repeats a pattern of sending a series of all up bits
followed by a series of all down bits. In the OFF mode, no power control bits are
sent.

SOURce: RFGenerator: PCBits <PCBit s>
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Measurement Results

I -63.3 4Bm MS Power

m lavefarm Quality

Carrier Frequency Error

I—-—— Transmit Tirme Error

| -35.6 o5 Carrier Feedthrough
-34.4 45 V2 Imbalance

W Meas. Count

I + 100.00 % heas. out of Tol

Figure 4-3: Measurement Display Results (Analyzer / Generator)
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MS Power is the total transmitted power level from the mobile station.

Waveform Quality is the modulation accuracy of the transmitted signal. The
waveform quality is obtained by comparing the transmitted signal to an ideal signal
as defined in standard TIA/EIA-98.

Carrier Frequency Error is the difference between the nominal frequency of the
selected channel and the measured frequency.

Transmission Time Error is the time offset between the mobile station’s signal and
the CMU'’s signal.

Carrier Feedthrough refers to the origin offset, which is the magnitude of the RF
carrier relative to the magnitude of the modulated carrier.

I/Q Imbalance is the amplitude ratio between the in-phase (I) and quadrature (Q)
components of the signal.

Measurement Count defines the length of the statistic cycles in waveform
intervals/evaluation periods.
1to 1000 Number of intervals per statistic cycle.

Measurements our of Tolerance is the percentage of waveform intervals that
exceed the defined limits.

READ[ : SCALar]: MODul ati on[: RESul t]?

FETCh[ : SCALar]: MODul ation[: RESul t]?
SAMP| e[ : SCALar]: MODul ation[: RESul t]?
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Connection Control

The menu group Connection Control while in the non-signalling mode, consists of popup menus to
configure the inputs and outputs of the CMU and the respective signals in the function group
CDMAB00OMS Non-Signalling.

The menu group is activated using the softkey Connect. Control to the right of the header of the
measurement menu. The individual popup menus can be accessed using the hotkeys at the bottom of
the screen.

Analyzer Control (Connection Control — Analyzer)

The popup menu Analyzer configures the signals measured by the CMU.

Group E Connect.
Connect. Config. 5] Control
Control l B Connection Control
—Setup IAnalyzer Settings |'6
|~ Analyzer Settings |1
Default Settings | [Compress]
RF Frequency 8334900000 mHz
RF Channel 283
| Analyzer [Generator | | RF &| Sync. |

Figure 4-4: Connection Control — Analyzer Settings
Default Settings Checking this box resets all the Analyzer Settings to their default values.

Analyzer Settings The Analyzer Settings are explained under the softkey Analyzer Settings starting
on page 4.5

1115.5581.12 4.10 E-1



CMU-K81/-K82 Non-Signalling: Connection Control

Generator Control (Connection Control — Generator)

The popup menu Generator configures the signals generated by the CMU. Changes made here
overwrite settings made via the hotkey popup windows.

Group “ E |Connect.
|Connect. Config. i} Control
Control . B Connection Control
—Setup I"‘eneratnr Settings |'3
Default Al Settings
~ Generator Level
Generator Control
COMAFawer - 700 dem
Qutput Poler
Traffic Lewvel -14.0 o
Paging Lewvel -120 a8
Sync Level -160 o6
Pilot Lewel =70 e
QOCMNS Setting Auto
OCHS Lewvel E
T Impairments
ANGN Poer Off
ES Freg Offset Off
|- Generator Settings |
|Compress
| | Analyzer Generator | | RF &| Sync. |

Figure 4-5: Connection Control — Analyzer Settings

Default All Check this box to reset all Generator settings to their default values.
Settings

Generator Level The Generator Level settings are explained under the softkey Generator Lvl.
starting on page 4.5.

Impairments The Impairments are explained under the softkey Impairm. starting on page 4.7.
Generator The Generator Settings are explained under the softkey Generator Set. starting on
Settings page 4.7.
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RF Connectors (Connection Control — RF C-)
The popup menu RF (O selects the connectors for RF signals. This includes defining the following.

» The RF input and output of the CMU (RF Output, RF Input).
» External attenuation at the connectors (Ext. Att. Output, Ext. Att. Input).

Group [ | E | Connect.
|C onnect. Config. i ] Control
Control —>

B Connection Control

RF Connector Setup

RF 3 0LIT RF 2 RF 1 RF
Gv Output
Ext. Att.
+00d +00d +00uB Qutput
RF 41N RF 2 RF 1 RF
@_ Input
Ext. Att.

+00 a8 +00a48 +0.0 uB Input

Cér+ used by another function group or mode

[ | Analyzer |Generator | RF &»| Sync. |

Figure 4-6: Connection Control — RF connectors

RE The RF Output softkey defines which of the three connectors RF 1, RF 2 and RF 3
Output OUT is to be used as the RF output connector. The symbol (O indicates the

selected RF output.

Note: Input and output connectors can be arbitrarily combined. The bi-
directional connectors RF 1 and RF 2 can be selected as RF
inputs and outputs at the same time. The front panel LEDs are on
(lit) if the generator is switched on or the modulation test is started.

Remote control QUTPut [ : STATe] RF1 | RF2 | RF3

Ext. Att. The Ext. Att. Output softkey defines an external attenuation (or gain, if the value is
Output negative) at the selected RF output.

External attenuation is required if attenuation (such as a cable) is included in the
test setup path, which is to be corrected by an increased signal level.

If an external attenuation is defined, the output signal level is referenced to the
input of the device under test (DUT), the generator level is therefore shifted with
respect to the actual level at the output connector of the CMU. The default value for
the generator power and the level ranges for the RF outputs are also shifted
provided that the generator can output the required power, compensating for the
external attenuation or gain. Otherwise it is adapted to the level closest to the
shifted default value.
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(IS EEEBE

RElevel Py, dm & SCEBEE] (Poon + X)dBm _ Attenuator P, dBm
Ext. Att. Output: x dB S e —y X dB

Remote control [ SENSe: ] CORRect i on: LOSS: OUTPut <nr >[ : MAGNIi t ude]
SCQURce: CORRect i on: LOSS: OQUTPut <nr >[ : MAGNI t ude]

RF The RF Input softkey defines which of the three connectors RF 1, RF 2, or RF 4 IN
Input is to be used as the RF input connector. The symbol (3~ indicates the selected RF
input.
Note: Input and output connectors can be arbitrarily combined. The bi-

directional connectors RF 1 and RF 2 can be selected as RF
inputs and outputs at the same time. The front panel LEDs are on
(lit) if a measurement is active.

Remote control I NPut[: STATe] RF1 | RF2 | RF4
Ext. Att. The Ext. Att. Input softkey sets the value of the external attenuation (or gain) at the
Input selected RF input.

Input of an external attenuation is required if, for example, external attenuator pads
are used for protection of the sensitive RF inputs of the CMU or if path attenuation
is included in the test setup.

If an external input attenuation is reported to the instrument, all levels measured
are referenced to the output of the DUT and therefore shifted with respect to the
actual level at the input connectors of the CMU. The level ranges for the input
connectors are shifted as well.

] o. .
| LI
a8 a
() a8
8 . a
| o et X |8 (Poon - X)dBM | Attenuator_ P, dBm
s Py, dBm B X dB
] O e e s |
w

Remote control [ SENSe: ] CORRect i on: LOSS: | NPut <nr >[ : MAGNI t ude]
SQURce: CORRect i on: LOSS: | NPut <nr >[ : MAGNI t ude]
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Reference Frequency (Connection Control — Sync.)

The popup menu Sync. defines the reference signals for synchronization. This includes

* The internal or external Reference Frequency

* The output mode for the network-specific system clock (REF OUT 2)

Group [ | E | Connect.
|C onnect. Config. i ] Control
Control —>

B Connection Control

[+]

4 Int. (1o MHz) Reference

10.0000 wmyz | € Ext tstreri|  Frequency
10,0000 mHz| REFOUT1

@ Off rothnet  REF
393216 miz |3 < Onscurnet  OUT2

[ | Analyzer |Generator | [ RF & sync. |

Figure 4-7: Connection Control — Synchronization

Reference The Reference Frequency softkey determines the source and the frequency of the
Frequency reference signal. Two selections are available.

Int. (10 MHz) The internal 10 MHz clock signal (TCXO or OCX0O, CMU-
B11/-B12) is used for synchronization. This signal is available
at the REF OUT 1 connector at the rear of the instrument.

Ext. (at REF IN) An external reference signal is to be supplied to the REF IN

connector. The frequency of the external reference signal
must be entered in the input field.

The reference signal used is available at the REF OUT 1 output connector at the
rear of the instrument making it available for use by other instruments.

1115.5581.12 4.14 E-1



CMU-K81/-K82

Non-Signalling: Connection Control

Remote control

RF
Out 2
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Notes:

1. With external synchronization selected, a warning message cycles on
and off if no synchronization has been performed e.g. because of
missing or faulty input signal.

2. Inthe case of external synchronization with squarewave signals (TTL)
ensure correct signal matching to avoid reflections. Otherwise, resulting
overshoots may cause trigger problems at the CMU input. A possible
remedy is to use a lowpass filter or an attenuator pad directly at the
CMU input. Correct synchronization may be checked by comparing the
signal REF OUT 1 or REF OUT 2 with the input signal.

3. This configuration is valid in all CMU function groups.
SQURce: DM CLOCK: FREQuency <Frequency>

The REF OUT 2 softkey configures a network-specific system clock available at
the REF OUT 2 output connector at the rear of the instrument.

The associated field allows selection between two settings:

OFF (other The clock frequency of another active function group is made

network) available at the REF OUT 2 connector instead of the current
function group. The REF OUT 2 must be switched on in the
other function group.

On (current The network-specific system clock of the current function
network) group is available at the REF OUT 2 output connector.

The clock frequency can be used to synchronize other instruments.

SOURce: DM CLOCK: STATe ON | OFF
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Group Configuration

The popup menu Group Configuration (while in Non-Signalling mode) contains tabs to configure the
CDMA Non-Signalling function group globally (settings that are valid for all measurements within the
function group). Most of these settings can be overwritten with the individual softkeys and popup input
fields.

The popup menu Group Configuration is activated by pressing the softkey Group Config. at the top-left
of each menu header. The individual popup menus are accessed using the hotkeys at the bottom of the
screen.

Input Level (Group Configuration — Input Level)

The tab Input Level provides settings for the measured input level (see also section Connection Control

on page 4.10):

* Maximum expected input level from the DUT (Max. Level) including the way how this level is defined
(Mode)

« Attenuation or gain (Attenuation)

B Group Configuration

Group Input Level Internal
Config. ' —nput Level—————[RF Max. Level | =
Diefault Settings
|~ RF e Level |
RF Mode AUt Corpress]
RF Manual Level 0.0 dem

Figure 4-8: Group Configuration — Input Level

Default The field Default assigns the default setting to all fields of the tab Input Level.

Remote control DEFaul t: LEVel ON | OFF

Max. Level — The Max. Level —Mode field sets the input attenuator and thus determines the

Mode maximum input level that can be measured. The maximum input level is displayed
next to the softkey Max. Level in the main menu Analyzer/Generator (see page 4.3)
and in the parameter lines above the graphical measurement menus.

Manual Manual input of maximum input level

Auto Automatic setting of maximum input level (autoranging)
according to average burst power of applied signal

Remote control [ SENSe: ] LEVel : MODE <Mbde>
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External The range of values depends on the RF input used. If an external input attenuation

attenuation is reported to the instrument (see section RF Connectors (Connection Control — RF
G*) on page 4.11), all levels measured are referred to the output of the DUT and
therefore shifted with respect to the actual level at the input connectors of the CMU.
The level ranges for the input connectors are shifted as well.

Input levels exceeding the Max. Level can not be measured; the corresponding
measurement result fields indicate “— — —".

Error messages If the value determined for Max. Level is too high or too low, a window with the error
message "<Max_Level> is out of range. <permissible max. value> is limit." and
three fields will appear:

Accept The permissible max. value is accepted as Max. Level
Re-edit Max. Level is entered once again
Cancel The last valid input value is maintained

When switching over to another input, the current value of Max. Level is
automatically adapted, if required:

e Towards lower values to the maximum permissible value of the new input,
* Towards upper values to the minimum value of the new input.
Note: A maximum input level can be entered even if automatic level setting

(autoranging) is selected. This is important to ensure safe switchover
to manual setting.

Remote control [ SENSe: ] LEVel : MAXi num <Level >

Attenuation The Attenuation field defines how the RF analyzer of the CMU is tuned to meet the
requirements of the current measurement type. In general, a compromise between
the acceptable noise level in the displayed result and the contribution of internally
generated distortion must be reached.

Normal Mixer level in normal range,

Low noise Mixer level enhanced by +10 dB (full dynamic range of CMU,
therefore recommended for Power measurements),

Low distortion Mixer level reduced by —10 dB (high intermodulation spacing,
therefore recommended for modulation measurements).

The Attenuation setting permits the CMU to be adapted to the requirements of the
measurement. The advantages and disadvantages of the settings Low noise and
Low distortion are listed in the following table.

Advantages Disadvantages
Low noise Low noise No RF overdrive reserve
high dynamic range Risk of intermodulation
Low distortion High intermodulation spacing Lower dynamic range

Remote control [ SENSe: ] LEVel : ATTenuation NORMal | LNO se | LDIStortion
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Internal Settings (Group Configuration — Internal)

The popup menu Internal configures the AWGN Bandwidth setting between either 1.23 MHz or 1.8 MHz.

B Group Configuration

Group Input Level Internal
Config. ' — External —|Default Settings |

Default Settings [ |
AIMGH Bandwidth 123 MHz

[+]

Figure 4-9: Group Configuration — Internal

Remote control SCQURce: | NTer nal : AWGN: BANDwi dt h B123 | B180
DEFaul t: | NTernal ON | OFF

Network and Standard (Group Configuration — Network)

The popup menu Network defines which network and standard is used for testing.

B Group Configuration CDMA Cellular [ZE
Group Input Level Internal Metwork
Config. ' —Metwork——— [Defauit Settings | =
Default Settings [ |

MNetworkd/Standard USCell 1IS95

Figure 4-10: Group Configuration — Network

Remote control CONFi gur e: NSTandar d
U9s5 | J95 | JT53 | C95 | UP95 | UPO8 | KP95 | KPO8
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CDMA Measurements

The structure of this section is based on the configuration and measurement groups defined in function

group CDMACellular MS Signalling. The menus are dealt with in the order of their operation:
1.

2.

4,

Group E Connect.
Confly Cortro
B Menu Select
Function Group o] Mode —
unction
Standard Tests
RF .. Pl
AMPS-MS
COMA PCS MS Mode
CDMA Cellular MS
Additional M
Base bl

Figure 4-11: CDMA applications in Signalling mode

Call setup to the mobile station (Connection Control — Signalling)

Overview of measurements and general settings (Overview)

Application menus (Overview, Power, Modulation, Receiver Quality): performance of the
measurements, output of the measurement results, specific measurement configurations

Global configurations (Connection Control, Group Configuration)

Modulation
ReceiverQuality

CDMA Cell
Overview

Enter

Hotkey
Assign.

Since making measurements requires a connection to a mobile station, the CMU immediately displays
the Connect Control screen when selecting the CDMA Signalling Mode.

1115.5581.12
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Call Setup (Connection Control)

The Connection Control popup menu controls the signalling (call setup and release, services, signalling
parameters) and configures the inputs and outputs with the external attenuation values and the
reference frequency.

Since the measurement mode requires a connection to a mobile station, the menus for setting up a call
(Connection Control — Signalling) appear automatically (unless disabled) after selection of the function
group and mode CDMAB800MS Signalling in the Menu Select menu. Pressing the softkey Connect
Control (at the top right of every measurement menu) activates the Connection Control menus. The
connection control menus are linked with each other through the hotkey bar at the bottom of the screen.
Pressing the Escape key closes the active Connection Control menu and the CMU changes to the
measurement mode.

In the following, the tab Connection Control — Signalling displayed during the call setup is described. The
other tabs of the Connection Control menu are described at the end of this chapter beginning on
page 4.69.

The term signalling summarizes all procedures necessary for call setup and release and for control of a
connection in the mobile radio network. In the case of the CMU, a distinction is made between four different
signalling states:

Signal Off CMU transmits no signal

Signal On/MS Unregistered CMU outputs a control channel signal to which a mobile station can
synchronize

» MS Registered Registration with the mobile station and location update performed

Call Established Call established with a mobile station

A number of control commands which can be initiated both by the CMU (Call initiated from the CMU) and by the
mobile station (Call initiated from MS) switch between these states.

Most applications within the function group CDMA Signalling are only possible (or useful) in a particular signalling
state (for example, handoff between various networks requires an existing connection between the CMU and
mobile station, i.e. it is only possible in the Call Established state). Functionality of some menus vary depending on
the signalling state.

Corresponding to the four possible signalling states, four different Signalling menus are available. When
a signalling state is reached, the corresponding menu is opened automatically (exception: see softkey
Open Pop. autom.).
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Signalling Control (Signal Off State)

In the Signal Off state, the CMU does not output any RF signals. The popup menu Signalling (Signal
Off) provides the following information.
* The signalling parameters status and measured average-power of the mobile station (Power).

» The most important parameters characterizing the frequency of the signal sent by the CMU in the
Signal On (BS Signal) state.

e Activates the RF channel signal for the call setup to the mobile station (Signal On).

Group E Connect.
Connect. Config. Control
Control » & Connection Control |g Signal Off
& | 283 i '
Press the Signal On key Sighal On
Channel Channel BS T Frequency to enable the output signal 4|
Traffic g Mobile Info
Channel Mohile ID- MGG |-—-
— MG f MSIN |-
Serial Murnber -
Offset ljl MS Dialed Mumber |-
F Power Class
rame Mahile PRey
Offset ljl Actual Call Mode
Pref. Call Frame
- 4 4
o | TestLB -3k ¥ | Full % Hae
Open Pop.
autom.
Signalling | | BSSignal | Network | RF & | Sync. |

Figure 4-12: Connection Control — Signalling (Signal Off)

Header Message A header Message displayed in each Signalling index card provides the current
instrument state or indicates how to proceed to get to other signalling states. In this
instance, the message Press the Signal On key to enable the output
signal is displayed.

Mobile Info This display window lists the current conditions of the connection to the mobile
station. With the signal off, the mobile station can not register so no information is
displayed at this time.

RE The RF Channel softkey sets the base station channel number (and frequency) of

Channel the generated RF signal. The frequency is not adjustable but can be offset using
the Impairments softkey found in the individual applications or configuration
screens.

In most cases, the default setting will successfully establish a call to the mobile
under test. The RF Channel may need to be changed if there is interference from
other base stations or signals at or near the same frequency.

Remote control CONFi gur e: BSSi gnal : SI GNal | i ng: RFCHannel <Nunber >
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The Traffic Channel softkey sets the traffic channel to a value between 2 and 31 or
33 and 63 (inclusive).

CONFi gur e: BSSi gnal : SI GNal | i ng: TCH <Nunber >

The PN Offset softkey sets the PN offset to a value between 0 and 511. Changing
the PN offset changes the timing of the pilot channel, the timing and contents of the
sync channel message, and the long code mask of the paging channel.

CONFi gur e: BSSi gnal : SI GNal | i ng: PNOFf set <Nunber >

The Frame Offset softkey can be set to a value between 0 and 15 (inclusive).
Changing the Frame Offset immediately changes the traffic channel timing.

CONFi gur e: BSSi gnal : SI GNal | i ng: FOFFset <Nunber >

The Pref. Call Mode softkey displays a list of call modes available to use when
establishing a call to the mobile station. (The choice made here is the preferred
method.) If the mobile does not support the selected call mode, the CMU and
mobile station negotiate a call mode. This will be reported in the Mobile Info window
after the mobile station has registered with the CMU.

TestLB-8k

TestLB - 13k
Yoice LB - 8k - Basic

Yoice LB - 8k - Enhanced
Voice LB - 13k |7

In the Test Loopback modes, the CMU separates random data at a specified frame
rate and sends this data to the mobile. The mobile echoes this data back to the
CMU.

In the Voice Loopback modes, the mobile sends digitized voice to the CMU. The
CMU echoes this back two seconds later.

CDMA measurements require that a test loop back call be established with the
mobile station. The voice loopback modes are used to place a voice call to the
mobile.

CONFi gur e: BSSi gnal : SI GNal | i ng: CMODe <Mbde>

The Signal On softkey switches on the RF generator. Switching the RF generator
on changes the Signalling state from the Signal Off state to the Signal On state and
the CMU waits for the mobile station to register.

PROCedur e: Si gnal | i ng: ACTi on SON

The Frame Rate softkey allows you to set the frame rate to Full, Half, Quarter, or
Eighth when establishing a test loopback call.

CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe <Rat e>
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Open Pop. The Open Pop. autom. softkey activates or suppresses the automatic display of the
autom. popup menu Signalling.

In the default setting (box checked), the Signalling menu opens whenever a call is
not established (due to a change of the signalling state or of the function group).

Deselecting (box unchecked) suppresses the automatic pop up of the Signalling
menu. The Signalling menu can always be opened by selecting the Signalling
hotkey in the Connect Control menu group.

Signalling Control (Signal On State)

The menu MS Connect Control Signal On provides information on:

e The signal transmitted by the CMU (BS Signal)

+ Traffic channel and offsets

* The call mode to be used

e The status and result of the standby power and access probe power measurement (Power)

It also contains softkeys leading to other signalling states:

» Deactivating the channel signals (Signal Off)

» Establishing a call to the mobile station if registration has taken place (Call Mobile  state Call
Established)

The popup menu Signalling (Signal On) is opened after activation of the signal on the CMU (Softkey
Signal On in the popup menu Signalling (Signal Off)). It is replaced by the Signalling (MS Registered)
menu if the mobile station registers with the CMU signal. It is replaced by a Signalling (Call Established)
menu if the mobile station sets up a call to the CMU or if a mobile that is already registered is called via
the Call Mobile softkey.

Group Connect.
Connect. Config. Control
Control » & Connection Control |g Signal On
Waiting for MS Registration Signal Off
Channel BS T Frequency or for MS to originate call
Traffic Mabile Info
Channel Mabie D - MG |-—
MM £ MSIN |-
ljl Serial Murnber -~ Call )
MS Dialed Mumber [ Mobile
F Power Class
rame hiohile PRev
Offset ljl Actual Call Mode
Pref. Call Frame
—- 8k |¥ [l
e | TestLB-8k(¥ | Full[3] i
Power ﬁ | — | — |_ Open Pop.
Standhy Power Access Probe Power autom. DX
Signalling | | BSSignal | Network | RF @&| Sync. |

Figure 4-13: Connection Control — Signalling (Signal On)
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instrument state or indicates how to proceed to get to other signalling states. In this
instance, the message Waiting for MS Registration or for MS to
originate call is displayed.

The signalling information box displays the mobile ID number.

The RF Channel softkey is only active during the Signal Off state. The current
setting is displayed for reference. Refer to the Signal Off section beginning on
page 4.21.

CONFi gur e: BSSi gnal : SI GNal | i ng: RFCHannel <Number >
PROCedur e: BSSi gnal : SI GNal | i ng: RFCHannel <Number >

The Traffic Channel softkey sets the traffic channel to a value between 2 and 31 or
33 and 63 (inclusive).

CONFi gur e: BSSi gnal : SI GNal | i ng: TCH <Nunber >

The PN Offset softkey is only active during the Signal Off state. The current setting
is displayed for reference. Refer to the Signal Off section beginning on page 4.22.

CONFi gur e: BSSi gnal : SI GNal | i ng: PNOFf set <Nunber >

The Frame Offset softkey can be set to a value between 0 and 15 (inclusive).
Changing the Frame Offset immediately changes the traffic channel timing.

CONFi gur e: BSSi gnal : SI GNal | i ng: FOFFset <Nunber >

The Pref. Call Mode softkey displays a list of call modes available to use when
establishing a call to the mobile station. (The choice made here is the preferred
method.)

Refer to the Pref. Call Mode softkey in the Signal Off section beginning on page
4.22 for more details.

CONFi gur e: BSSi gnal : SI GNal | i ng: CMODe <Mbde>

The Power softkey controls the Power measurement and indicates its status (RUN
| HLT | OFF). The status can be changed after softkey selection (pressing once) by
means of the ON/OFF key or the CONT/HALT key.

The mobile station’s Standby Power and Access Probe Power fields are blank until
the mobile station registers.

The Signal Off softkey switches off the CMU’s RF signal.

Switching the signal off causes the CMU to change to the Signal Off state.

PRQOCedur e: Si gnal | i ng: ACTi on SOFF
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The Call Mobile softkey attempts to set up a call to the mobile station using the
mobile ID from the previous registration. The type of call is dependent on the Call
Mode selected. If successful, the CMU goes to the Call Established state. The
displayed connection control screen displays either the voice call or test loopback
call screen depending on the type of call being established. The type of call is
defined by the Call Mode setting.

If the mobile ID does not match, a call will not be established.

If a call is established, the CMU displays the Call Established State. Refer to
page 4.69.

If the mobile registers but fails to establish a call with the CMU, the CMU will
display the Connection Control MS Registered screen. Refer to page 4.26.

PROCedur e: SI GNal | i ng: ACTi on CTM

The Frame Rate softkey allows you to set the frame rate to Full, Half, Quarter, or
Eighth when establishing a test loopback call.

CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe <Rat e>

The Open Pop. autom. softkey activates or suppresses the automatic display of
the Signalling page in the Connection Control menu.

In the default setting (box checked), the Signalling menu opens whenever a call is
not established (due to a change of the signalling state or of the function group).

Deselecting (box unchecked) suppresses the automatic pop up of the Signalling

menu. The Signalling page can always be opened by selecting the Signalling tab in
the Connect Control menu group.
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Signalling Control (MS Registered State)

Group Connect.
Connect. Config. Control
Control . B Connection Control [g MS Registered
Make a call from the mobile Signal Off
Channel BS T Fregquency ot press the Call Mobile key
g‘aff'c | hiohile Info Unregister
anne Mobile D - MGG [000
MMC f MSIN (006195972500
E Serial Murber  [9FO00497 Call
MS Dialed Nurrier |-— Mobile
F Fowver Class +33 dBm
rame Mohile PRev 3
Offset ljl Actual Call Mode
Pref. Call Frame
-gk|¥ 4
o | TestLB-8k (¥ | Full 3] e
Power [ | — -111dBm [ Sl
Standhby Power Access Probe Power autom. i
Signalling | | BSSignal | Network | RF @&| Sync. |

Figure 4-14: Connection Control — Signalling (MS Registered)

Header Message A header Message displayed in each Signalling index card provides the current
instrument state or indicates how to proceed to get to other signalling states. In this
instance, the message Make a call from the mobile or press the
Call Mobile key is displayed.

Mobile Info In the MS Registered state, the display box contains the mobile identification and
power class information.

The RF Channel softkey is only active during the Signal Off State. The current

- g el setting is displayed for reference. Refer to the Signal Off section beginning on

page 4.21.

Remote control CONFi gur e: BSSi gnal : SI GNal | i ng: RFCHannel <Number >

Traffic The Traffic Channel softkey sets the traffic channel to a value between 2 and 31 or
Channel 33 and 63 (inclusive).

Remote control CONFi gur e: BSSi gnal : SI GNal | i ng: TCH <Number >

PN The PN Offset softkey is only active during the Signal Off State. The current setting
Offset is displayed for reference. Refer to the Signal Off section beginning on page 4.21.

Remote control CONFi gur e: BSSi gnal : SI GNal | i ng: PNOFf set  <Number >
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The Frame Rate softkey allows you to set the frame rate to Full, Half, Quarter, or
Eighth when establishing a test loopback call.

CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe <Rat e>

The Pref. Call Mode softkey displays a list of call modes available to use when
establishing a call to the mobile station. (The choice made here is the preferred
method.)

Refer to the Pref. Call Mode softkey in the Signal Off section beginning on page
4.22 for more details.

CONFi gur e: BSSi gnal : SI GNal | i ng: CMODe <Mbde>

The Power softkey controls the Power measurement and indicates its status (RUN
| HLT | OFF). The status can be changed after softkey selection (pressing once) by
means of the ON/OFF key or the CONT/HALT key. Two measurements are
reported.

Standby Power displays the power level of the mobile station while it is not
transmitting.

Access Probe Power displays the power level of the mobile station’s access probes
during its registration. A mobile station transmits access probes during its power on
cycle, at the CMU's timer based registration setting (refer to page 4.76), and when
the mobile initiates a call.

READ[ : SCALar | : SAPPower ?
FETCh[ : SCALar ] : SAPPower ?
SAMP| e[ : SCALar ] : SAPPower ?

The Signal Off softkey switches off the CMU’s RF signal.

Switching the signal off causes the CMU to change to the signalling state Signal
Off.

PROCedur e: Si gnal | i ng: ACTi on SOFF

The Call Mobile softkey attempts to set up a call to the mobile station using the
mobile ID from the previous registration. The type of call is dependent on the Call
Mode selected. If successful, the CMU goes to the Call Established state. The
displayed connection control screen displays either the voice call or data call screen
dependent on the Call Mode established.

If the mobile ID does not match, a call will not be established.

If a call is established, the CMU displays the Call Established State. Refer to
page 4.69.

If the mobile registers but fails to establish a call with the CMU, the CMU remains in
the Connection Control MS Registered screen.

PROCedur e: SI GNal | i ng: ACTi on CTM
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Unregister

Remote control

Frame
Rate

Remote control

Open Pop.
autom.
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The Unregister softkey unregisters the CMU from the mobile station and returns the
CMU to the MS Unregistered state (refer to page 4.23).

PROCedur e: Si gnal | i ng: ACTi on UNRegi st er

The Frame Rate softkey allows you to set the frame rate to Full, Half, Quarter, or
Eighth when establishing a test loopback call.

CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe <Rat e>

The Open Pop. Autom. softkey contains a field that activates or suppresses the
display of the popup menu Signalling (Signal Off state).

In the default setting (box checked), the Signalling menu opens whenever a call is
not established (due to a change of the signalling state or of the function group).

Deselecting the check box suppresses the automatic pop up of the signalling

menu. The Signalling menu can be opened by selecting the Signalling tab in the
Connect Control menu group.
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Overview of the Function Group

The Overview main menu provides an overview of the function group CDMAB00OMS Signalling, the
current measurement status, and the most important scalar parameters and measurement results.

The Overview menu can be opened from the main menu Menu Select (with associated key at the front
of the instrument). The Overview menu also opens after closing the Connection Control — Signalling
configuration menu or after a call is established.

From here, the configuration menus Group Configuration and Connection Control menus are accessible
as well as all measurement menus using the hotkeys at the bottom of the screen.

Note: The configuration settings made while in the Overview application (with either the
softkeys or the Overview Configuration menus) apply only to the measurements
presented here. For example, the Overview measurement screen provides some power
and modulation measurements but the configuration settings made here do not affect
the configuration settings made within the Power or Modulation applications.

Group

CDMACell g5 Overvi Connect.
Config. ell |55 Overview S

| ' Pilot Info
Power I -9.0 s | ~T0 @B (o iiiFower |- 700 cBm

—_— Reparted Actual oo o) CallMode | TestLE - Bk
i Frame Rate Full
Slverwew ﬁ | -3.0dem | 0.7 dBm  |MS Dialed Mumber|-—
b Expected MS Power Meas.
| 833.490 mhz | -8 Hz
Carrier Freguency Carrier Freguency
Expected Errar | 2
mpair-
[ -04us | off| | OfffE A
T Time Error ANGH Level BS Fren Offset ments
0992 | -700am|[ -140as| COM
Wavefarm Guality COMA Poweer Traffic Leval
e [ oos
Ciality FER Filot Leval
Power
I 570 | Auto |é| Control
Frames Transtmitted Poweer Control Bits et

IOVerview Power | Modulation

Receiver
Qualit

Figure 4-15: Function Overview — Main Menu Overview

The panels on the left side report the following basic measurement results:

« Pilot Power displays the pilot power reported from the mobile station and the actual pilot power sent
by the CMU. Select the Pilot Power softkey and place an X in the box to activate the report. The
Actual field is the Pilot Level value entered with the CDMA Levels softkey.

* Overview Meas. starts the power and modulation measurements and informs on their current status
(RUN | HLT | OFF). The measurement results are discussed under Power Measurements beginning
on page 4.32. and Modulation Measurements beginning on page 4.47.

» Channel Quality starts the Receiver Quality measurement and displays the frame error rate and the
number of frames transmitted. The measurement results are discussed under Receiver Quality
Measurements beginning on page 4.61.
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e The Info window displays the following information:

e Output Power This is the total output power of the CMU.

* Actual Call Mode With a call established, the actual call mode is displayed. This may be

different than the Preferred Call Mode selection made in the
Connection Control Signalling screen.

 Frame Rate This is the current frame rate.

* MS dialed Number This is the number dialed for calls originated by the mobile.

The remaining three softkeys (Impairments, CDMA Levels, and Power Control) configure the
measurements in the Overview application.

Impair-
ments

Remote control

CDMA
Levels

Remote control

1115.5581.12

The Impairments softkey allows you to adjust the AWGN level and the Base
Station frequency offset.

The AWGN field allows you to activate and adjust the Additive White Gaussian
Noise (AWGN) generator. This power is added to the CDMA Power level. Refer to
page 4.7 for additional information.

The BS Freq Offset field allows you to enter a value to offset the base station’s
carrier frequency.

CONFi gur e: OVERvi ew. MCQual i ty: | MPai rnent s
<AVGN Lev>, <Freq O fset >

The CDMA Levels softkey allows you to adjust the CDMA Power, Traffic Level, and
Pilot Level.

The CDMA Power field allows you to set the total CDMA output power. The CDMA
Power level does not include the AWGN power level.

The Traffic Level field allows you to set the Traffic Channel level in the forward
CDMA channel.

The Pilot Level field allows you to set the pilot power level in the forward CDMA
channel.

CONFi gur e: OVERvi ew. MCQual i ty: LEVel
<CDVA _Power >, <Traffic_Lev>, <Pil ot _Lev>
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Power
Control
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The Power Control softkey displays a popup window to define how the power
control bits are sent from the CMU to the mobile station. The power control bits
control the mobile station’s total output power (closed loop power control).

Note:

Auto

Hold
All Down

All Up
Range Test

off

Changing the Power Control Bits mode from AUTO could allow the
mobile station’s power level to change to a level where
measurements can no longer be made.

Auto mode is a closed loop operation and the proper power control
bits are sent as needed to control the power level.

Hold mode sends alternating up/down power control bits.

All Down mode forces the power control bits to the down state. This
will cause an established call to be dropped.

All Up mode forces the power control bits to the up state.

Range Test mode sends a sequence of UP power bits followed by
a sequence of DOWN power bits. This may cause an established
call to be dropped.

Off mode disables the power control bits and the bits are not sent to
the mobile station.

CONFi gur e: OVERvi ew. MCQual ity: PCBits <PCBit s>
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Power Measurements

The menu group Power contains the functions to measure the received signal power. The Power
Configuration popup menu configures all power measurements.

The Power menu is typically opened using the hotkey Power (see Figure 4-16). The initial screen
returns to the power application last accessed.

Note: This menu is also accessible from the main menu screen by pressing the Menu Select
front panel key and selecting CDMA>Signalling>Power.

Group CDMA cell usc p i é | Connect.
Config. ell 5.5 Fower ‘H Control
o |EGated Measurement
= @ 00dE  f Off v - i oops B - i 00 us Output o ftkey
+0 Appli-
cation
-5 PSS
-0
13 CDMA
Levels
-20
o5 Time
-30
- Mean Output Marker
35 100 Measurement Count —_—
- out of Tolerahce .
a0 us | Statistics
o 100 200 300 400 500 600 FOO  §00 SO0 1,000 1,100 1,200 1300

[ T ]
- | I g | Receiver |
Overview Power Modulation Qualit M

Power hotkey

Figure 4-16: Power measurement menu (Gated Output displayed)

The measurement softkey indicates the current power application and its status (RUN | HLT | OFF).
This softkey also opens and closes the Power Configuration menu. The power measurements
configuration description begins on page 4.42.

Softkey Selections

Each power measurement provides similar softkey and hotkey menu selections. The softkeys and
hotkeys common to all power applications are described here. Softkeys specific to an application are
described within the application topic.

Appli- The Application softkey activates a set of hotkeys to select a power measurement.
cation When an application is selected, the corresponding measurement screen is

displayed.

IOpen Loop Minimum Maxirmum Gated
Time Resn.
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Open-Loop The Open Loop Time Response hotkey changes the power measurement
Time Resp application to display the open loop power control time response to a step change
in the forward channel power.

Remote control I NI Ti at e: POAér: OLTResponse
Minimum The Minimum Output hotkey changes the power measurement application to
Output measure the minimum power output of the mobile station.
Remote control I NI Ti at e: POAer : M Qut put
Maximum The Maximum Output hotkey changes the power measurement application to
Output measure the maximum power output of the mobile station.
Remote control I NI Ti at e: POAer : M Qut put
Gated The Gated Output hotkey changes the power measurement to display the time
Output response of the mean output power for isolated gated-on power control groups.
Remote control I NI Ti at e: PONer : GOUTput
CDMA The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power and

Levels channel levels. Refer to the specific application for details about each hotkey.

The Menus softkey displays the hotkey bar for switching to the other measurement

LT menus.

Measurement Results

The CMU measures power by calculating the average power over a measurement interval. The measurement
interval is 1229.5 chip intervals (0.5 ms).

The Open Loop Time Response application measures the open loop power control time response to a step
change in the forward channel power.

The Minimum Output application measures the mobile station’s minimum output power. The screen displays a
table of the measured values of the total channel power and the waveform quality of the signal.

The Maximum Output application measures the mobile station’s maximum output power. The screen displays a
table of the measured values of the total channel power and the waveform quality of the signal.

The Gated Output application measures the time response of the mean output power for isolated gated-on power
control groups.

Measurement results are explained for each application.
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Open Loop Time Response

The Open Loop Time Response application measures the open loop power control time response to an
increase or decrease of the total base station power. The power step direction is set with either the
Power Stepping softkey or in the Power Configuration menu in the Control tab.

Each press of the ENTER (CONT/HALT) adjusts the power to the next level as defined by the power
step parameter.

Group Connect.

Config Control

o6 Hopen

. . . L

+30 @ 00dE 5 O v: i ooms B i 00 ms TLoop

+25 Appli-
cation

+20 Power
Stepping
CDMA
Leyels

- 814 dBm Initial M3 Power

- G000 dBm
2000 dBm
- 40,00 dBm

Initial BS Power
BS Power Step
Current BS Power

Marker

o 10 20

40 a0 B0 70 80 a0

IOpen Loop
Time Resn.

e |
=

Minimum Maximum | Gated | Menus

Figure 4-17: Measurement menu Power — Open Loop Time Response

The Open Loop Time Response application includes the following softkeys/hotkeys.

Power
Stepping

Up Down

Remote control

CDMA
Levels

Initial BS
Power

Remote control

1115.5581.12

The Power Stepping softkey displays a hotkey to change the direction of the base
station’s power step

The UP Down hotkey sets the direction of the power step used in the
measurement. You can change the step size in the Power Configuration - Control
menu. The Initial BS Power setting is the reference level for the power step.

CONFi gur e: PONer : OLTResponse: PSDi recti on <Power >

The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power and
channel levels.

The Initial BS Power hotkey displays a popup window to set the base station’s
initial power level. The power steps are reference to this level.

CONFi gur e: POMer : OLTResponse: | BSPower <Power >
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The Traffic Level hotkey displays a popup window to set the Traffic Channel level

TrafficLevel | i1 the forward CDMA channel.

Remote control CONFi gur e: POAér : OLTResponse: LEVel <Traffic_Lev>
Pilot Level The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.
Remote control CONFi gur e: POMer : OLTResponse: LEVel <Pil ot _Lev>
e The Marker softkey positions up to three markers and a baseline (D-Line) in the

test diagram and outputs their values. Refer to page 4.80 for detailed information

about markers.

The measurement screen for Open Loop can be divided into three groups:

e Scalar measurement results (parameter lines)
» Graph (a trace plotted as a function of time)

» Info Box (displaying measurements)

B
Parameter lines 430 @ 00dE & Off g — i 0oms B, — i 00 ms

land 2

Measurement
graph

Info box

[- 1410 cBm  Initisl MS Pawer

- 6000 dBm  Initial BS Power
2000 dBm  BS Power Step

[-4000 cBm  Current BS Power

5 Fres|
o 10 20 30 40 a0 60 70 G0 a0
[ 1

Figure 4-18: Measurement results (Open Loop)

Parameter Lines  Scalar measurement results and settings are indicated in the two parameter lines
above the test diagram and in the info box (a popup window in the middle of the
graphical screen).

1% Line The first parameter line contains the following settings:
Initial BS Power
BS Power Step

Current BS Power
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2" Line The second parameter line contains the following marker values:
R Level and time of reference marker
(1] Level and time of marker 1 (setting absolute) and/or

difference from reference marker (setting relative)

2] Level and time of marker 2 (setting absolute) and/or
difference from reference marker (setting relative)

Info Box

[- 1410 dBm  Initial MS Power

- B0.00 dBm  Initial BS Power

2000 dBm = BS Power Step
lm Current BS Power

The info box contains measurements concerning the open loop time response
application. The arrow indicates the direction of the next power step. If a parameter
exceeds its set limits, the info box turns red and displays the parameter exceeded
and the current setting of that parameter.

Remote control Settings are read out using the query form of the setting command.
Measurement The Measurement graph is displayed as a continuous curve together with the limit
Graph lines and all active markers.

The graph in each measurement shows the current power as a function of time.

Minimum Output

The Minimum Output application instructs the mobile station to reduce its output power to its minimum
level. (This is in part done by setting the power control bits to the All Down mode.) The screen displays
four measured values of the total channel power and the waveform quality of the signal. The application
uses the values selected for CDMA Power, Traffic Level, and Pilot Level accessed either by the CDMA
Levels softkey or in the Power Configuration menu in the Control tab.

e Current is the current values of the measurement interval.

* Maximum and Minimum are the extreme values (and their polarity) of all measurement intervals
since the measurement started.

* Average is the value of a number of measurement intervals averaged together (defined by the
Measurement Count setting).

«  Waveform Quality is the modulation accuracy of the transmitted signal. The waveform quality is
obtained by comparing the transmitted signal to an ideal O-QPSK signal as defined in standard
TIA/EIA-98.
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Group usc e Connect.
Config. CDMACell g5 Power Control
Minimum
MS Signal Current Average Mz Miry Output
Total Power -58.3 dBm -584 dBm -57.8 dBm -58.9 dBm

Appli-
EEnaaeneod . 0694 | 0770 |, 0689 | 0887

N 100 [ 100.00 %

Measurerment Count Measurements out of Tolerance

Settings
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Figure 4-19: Measurement menu Power — Minimum Output

The Minimum Output application includes the following softkeys/hotkeys.

CDMA
Levels

CDMA Power

Remote control

Traffic Level

Remote control

Pilot Level

Remote control

Statistics

Measurement
Count

Remote control
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The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power and
channel levels.

The CDMA Power hotkey displays a popup window to set the total CDMA output
power. The CDMA Power level does not include the AWGN power level.

CONFi gur e: POAér : M Qut put : LEVel <CDVA Power >

The Traffic Level hotkey displays a popup window to set the Traffic Channel level
in the forward CDMA channel.

CONFi gur e: POAér: M Qut put: LEVel <Traffic_Lev>

The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.

CONFi gur e: POAér : M Qut put: LEVel <Pil ot _Lev>

The Statistics softkey displays the hotkey to define the measurement count.

The Measurement Count hotkey defines the number of measurement intervals per
statistic cycle.

CONFi gur e: POWer : M Qut put : CONTr ol : STATi stics <Statistics>
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Maximum Output

The Maximum Output application instructs the mobile station to increase its output power to its
maximum level. The screen displays four measured values of the total channel power and the waveform
quality of the signal. The application uses the values selected for CDMA Power, Traffic Level, and Pilot
Level accessed either by the CDMA Levels softkey or in the Power Configuration menu in the Control
tab.

* Current is the current values of the measurement interval.

* Maximum and Minimum are the extreme values (and their polarity) of all measurement intervals
since the measurement started.

* Average is the value of a number of measurement intervals averaged together (defined by the
Measurement Count setting).

«  Waveform Quality is the modulation accuracy of the transmitted signal. The waveform quality is
obtained by comparing the transmitted signal to an ideal O-QPSK signal as defined in standard
TIA/EIA-98.

Group Connect.
Config. - Control
aximum
MS Sigral Current Average M hin Output
Total Power « 18.1 dBm | 18.0 aBm |, 18.3 dBm |, 17.7 dBm Appli-
Waveform Quality 0.991 0.992 0.994 0992 cation
| 100,00 &
leasurernent Count Measurermnents out of Tolerance

CDMA
Settings Levels
COMA Power | - 67.8 dBm

Output Power | - 67.8 dBm
TrafficLevel | - 7.4 dB
Pilat Leel -7.0 dB

Statistics

Open Lonpl Minimum ||Maximum Gated | Menus
i Outout

Figure 4-20: Measurement menu Power — Maximum Output

CDMA The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power
Levels and channel levels.
SV B The CDMA Power hotkey displays a popup window to set the total CDMA output
power. The CDMA Power level does not include the AWGN power level.
Remote control CONFi gur e: POAér : MACut put : LEVel <CDMA_Power >

The Traffic Level hotkey displays a popup window to set the Traffic Channel level

TrafficLevel | i) the forward CDMA channel.

Remote control CONFi gur e: POAer : MAQut put : LEVel <Traffic_Lev>
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Pilot Level

Remote control

Statistics

Measurement
Count

Remote control

Gated Output

The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.

CONFi gur e: POAér : MAQut put : LEVel <Pil ot _Lev>

The Statistics softkey displays a hotkey to define the measurement count.

The Measurement Count hotkey defines the number of waveform intervals per
statistic cycle.

CONFi gur e: POAér : MAQut put : CONTr ol : STATi stics <Statistics>

The Gated Output application measures the time response of the mean output power for isolated gated-
on power control groups.

Connect.
Control
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. -04d8 / 130pus Q. 00dE ¢ 00ps M. 00dE ¢ 00ps ﬁ
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Figure 4-21: Measurement menu Power — Gated Output

CDMA
Levels

CDMA Power

Remote control
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The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power
and channel levels.

The CDMA Power hotkey displays a popup window to set the total CDMA output
power. The CDMA Power level does not include the AWGN power level.

CONFi gur e: POAér : GOUTput : LEVel <CDVA Power >
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Remote control

Pilot Level

Remote control

Time
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Statistics
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The Traffic Level hotkey displays a popup window to set the Traffic Channel level
in the forward CDMA channel.

CONFi gur e: POMer : GOUTput : LEVel <Traffic_Lev>

The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.

CONFi gur e: POMer : GOUTput : LEVel <Pil ot _Lev>

The Display Area softkey displays a hotkey to define how the signal interval is
displayed.

The Display Area hotkey displays a popup window to select how the waveform
interval is displayed.

Full Display graphs the entire waveform interval from rising edge to falling edge.
Rising Edge magnifies and graphs the rising edge of the waveform interval.

Falling Edge magnifies and graphs the falling edge of the waveform interval.

The Marker softkey positions up to three markers and a baseline (D-Line) in the
test diagram and outputs their values. Refer to page 4.80 for detailed information
about markers.

The Statistics softkey displays hotkeys to define the power control group count
and the measurement count.

The PCG Count hotkey defines the number of power control groups to use per
statistic cycle.

CONFi gur e: POAer : GOUTput : PCGCount < Pcgcount >
The Measurement Count hotkey defines the number of waveform intervals

per statistic cycle.

CONFi gur e: POAer : GOUTput : CONTrol : STATi stics <Statistics>
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The measurement screen for Gated Output can be divided into two groups:
» Scalar measurement results (parameter lines)

e Graph (a trace plotted as a function of time)

dE
Parameter line s B 00de ¢ Off v — i oous B, — i 00 ps

+0 4 L e Lkl N FTRTIRIY
y " .

T
wn

Measurement graph

Info box 15
-20
25
-30
,',J - 2236 dBm | Mesn Qutput [
a5 100 - heasurement Count
000 % Cut of Tolerance

-40

5=)
0 00 200 300 400 s00 G600 70O 500 900 1000 1,100 1,200 1,300
T T

Figure 4-22: Display of measurement results (Gated Output screen)

Parameter line The parameter line contains the position of each active marker. Off is displayed if
the marker is not active.

R Level and time of reference marker

(1) Level and time of marker 1 (setting absolute) and/or
difference from reference marker (setting relative)

2] Level and time of marker 2 (setting absolute) and/or
difference from reference marker (setting relative)

Info Box

’m Mean Cutput

100 Measurement Count
000 % Cut of Tolerance

The info box displays measurements concerning the gated output application. If

any parameter exceeds the set limits, the info box turns red.
Remote control READ[ : SCALar ] : POWer : GOUTput ?

FETCh[ : SCALar ] : PONer : GOUTput ?

SAMP| e[ : SCALar ] : PONer : GOUTput ?
Measurement The Measurement graph is displayed as a continuous curve together with the limit
Graph lines and all active markers.

The graph in each measurement shows the respective measured power as a
function of time.

Remote control READ: ARRay: POWNer : GOUTput ?
FETCh: ARRay: POWer : GOUTput ?
SAMP| e: ARRay: POWer : GOUTput ?
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Power Configuration

The popup menu Power Configuration contains four tabs that define the parameters of power

measurements.

Pressing the power measurement softkey twice opens the popup menu Power Configuration. It is
possible to change between the index cards by pressing the associated hotkeys. Use the EXP/CMP
front panel key to expand or compress the list of settings displayed.

Power Configuration — Control

The Control tab controls all four power measurement applications. Each application lists the available

settings to control the measurements for the application.

Open

¥_ Loop | Loop
Mlnlmum
Output

Mammum
Output

Gated
Output

B Power Configuration

B Power Configuration

Control | LimitLines Limits Statistics Control | LimitLines Limits Statistics
- Gentoon ] =
Setup e Sstup i Output &
~ OpenLoop * OpenLoop
Defauit Settings ([~ Minirmum Qutput
Grid on Default Settings O
Power Step 200 e Repetition Continuous
BegnPower Step Up Stop Condition None
TLevels vLevels
Initial BS Powwer -60.0 wem CDA Power =250 dem
Traffic Level -74 Traffic Level -T4 w®
Piot Level -70 @ Piot Level -70 @
* Wirirum Output ¥ Mandmum Output
¥ Maydmum Output * Gated Output
¥ Gated Output

Power Configuration

E Power Configuration

Control Limit Lines Limits Statistics Control Limit Lines Limits Statistics
T 1. N—— ) S -
¥ OpenLoop » OpenLoop
¥ Miniium Ourtput > Winimum Owrtput
[~ Maxirnum Output » Wewdmum Output
Defallit Settings ] Compress [~ Gated Qutput
Repetition Continuous Defallt Settings O Compress.
Stop Condition Mone Repetition Continuous
~Levels Stop Condition MNone
COMA Power - 1050 dem Grid On
Traffic Level -74 ~Levels
Pilot Level -70 CDMA Power =500 dem
¥ Gated Output Traffic Level T4 .
Filot Level -70 .

Figure 4-23: Power Configuration — Control

Each setting is described below. Not all settings are available for all power measurement applications.

Default Settings

Grid

Power Step

Remote Control

1115.5581.12

The Default Settings assigns default values to all parameters of the Control index
card for the individual measurement.

The Grid field switches the grid on or off in the graphical test diagram. By default,
the grid is switched on.

Power Step sets the power step size for the Open Loop Time Response

application.

CONFi gur e: POVer

4.42

: OLTResponse: PSTep <Power >
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Begin Power Step

Remote Control

Levels

Initial BS Power

CDMA Power

Traffic Level

Pilot Level

Remote Control

Repetition

1115.5581.12

Begin Power Step sets the direction of the initial power step for the Open Loop
Time Response measurement.

CONFi gur e: POWNer : OLTResponse: PSDi recti on <Power >

Levels sets the power levels independently for each power application.

Initial BS Power sets the CDMA power prior to the initial power step of the Open
Loop Time Response measurement.

CDMA Power sets the total CDMA output power. The CDMA Power level does not
include the AWGN power level.

Traffic Level sets the forward traffic channel level in the forwvard CDMA channel.

Pilot Level sets the level of the Pilot Channel in the forward CDMA channel.

CONFi gur e: POWer : OLTResponse: | BSPower <Power >

CONFi gur e: POWer : OLTResponse: LEVel <Traffic_Lev>, <Pilot_Lev>
CONFi gur e: PONer : M Qut put : LEVel

<CDVA _Power >, <Traffic_Lev>, <Pil ot _Lev>

CONFi gur e: POWNer : MAQut put : LEVel

<CDVA _Power >, <Traffic_Lev>, <Pil ot _Lev>

CONFi gur e: POWer : GQut put : LEVel

<CDVA _Power >, <Traffic_Lev>, <Pil ot _Lev>

Repetition determines the repetition mode as described below.

Single Shot: The measurement is stopped after a statistic cycle, i.e. after the
number of waveform intervals/evaluation periods set in the
configuration menu Statistics (refer to page 4.46). The Stop
Condition setting may stop the measurement before completion of
a cycle. A stopped measurement is indicated by the status display
HLT in the measurement softkey.

Single shot should be selected only if a single measurement result
is required under fixed conditions.

Continuous: The CMU continues the measurement until it is terminated
explicitly or until the stop condition is met. The measurement
results are valid after one statistic cycle; however, the
measurement is continued, and the output is continuously
updated. An ongoing measurement is indicated by the status
display RUN in the measurement softkey.

The continuous measurement is suitable for monitoring the
evolution of a measured quantity in time, for example when
performing adjustments.

Note: In remote mode, the counting measurement (counting mode) is
available as a further measurement mode with a defined number
of measurement cycles to be performed, refer to Chapter 6 of this
manual.

The Stop Condition setting can affect the Single Shot and
Continuous repetition modes.
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Stop Condition

Remote control

Stop Condition selects one of two stop conditions for the measurement:

NONE The measurement continues even if tolerances are exceeded.
On Limit The measurement is stopped when a tolerance is exceeded.
Failure

Note: The Stop Condition setting can affect the Single Shot and

Continuous repetition modes.

CONFi gur e; POWer : M Qut put : CONTr ol : REPetition
CONFi gur e: POWer : MAQut put : CONTr ol : REPetition
CONFi gur e: POWer : GOUTput : CONTr ol : REPetition

Power Configuration — Limit Lines

The Limit Lines tab defines the limit lines for the Gated Output application. Limit lines are a graphical
tool for defining and monitoring tolerance values.

E Gated
Y Qutput

B Power Configuration

Control Limit Lines Limits Statistics

—Setup —————————|Gated OutputrArea info

o]

= Power Configuration

Limits Statistics

Gated QuiputiArea Info

G|

¥ Gated Cutput
Default Settings

» Arealnfo

A Limit (Rise Time) 70 e
B Limit (Fall Time) 70 us

CLimit -30 a8

DLimit {refative) -200 w

D Lirnit {@bsolute) =540 dem

E Limit 12470 us

Compress

Figure 4-24: Power Configuration — Limit Lines

Default Settings

Remote control

Area info
(Limit Line
Definitions)

Remote control

1115.5581.12

Default Settings assigns default values to all parameters of the Control index card

for the individual measurement.

DEFaul t : POWer : GOUTput : LI M t

A Limit (Rise Time)
B Limit (Fall Time)
C Limit

D Limit (relative)

D limit (absolute)
E Limit

Sets the maximum rise time.
Sets the maximum fall time.

Sets the minimum level of the gated-on power relative to
the mean output power.

Sets the maximum level of the gated-off power relative to
the mean output power.

Sets the absolute maximum level of the gated-off power.

Sets the minimum gated-on time.

CONFi gur e: POWer : GOUTput : CAMVax: LI M t: LI NE: SYMvetri c

[ : COVBI ned] : VALue
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Power Configuration — Limits

The Limits tab defines tolerance limits for the Minimum and Maximum power applications display.

R B} Power Configuration
Minimum Control | LimitLines  Limits | Statistics
!w Sewp e ]
I~ Maximum ~ Winimurm Output
u Output Defauft Settings
Absclute MnPower | - 500 d&m

Maveform Quality 0.944
[~ Maximum Output
Default Settings Comgress.
Absclute Max Power|  50.0 dem
Upper Limit 70 .
Lower Limit 00w
|Maveform Quality 0944

Figure 4-25: Power Configuration — Limits

Minimum Output

Absolute Min Absolute Minimum Power sets the minimum power level of the mean output power.
Power

Waveform Waveform Quality sets the minimum value acceptable for the calculated waveform
Quality quality.
Remote control CONFi gur e: POMer : M Qut put : CAMVEx: LI M t[: SCALar] : ASYMretri c

[ : COVBi ned] : VALue
Maximum Output

Absolute Max  Absolute Maximum Power sets the maximum power level of the mean output
Power power.

Upper Limit Upper Limit sets the maximum level of the mean output power relative to the MS
nominal maximum output power.
Lower Limit Lower Limit sets the minimum level of the mean output power relative to the MS
nominal maximum output power.
Waveform Waveform Quality sets the minimum value acceptable for the calculated waveform
Quality quality.
Remote control CONFi gur e: POAer : MAQut put : CAMVBEX: LI M t[: SCALar] : ASYMretri c

[ : COVBi ned] : VALue
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Power Configuration — Statistics

The Statistics tab defines the number of waveform intervals constituting a statistic count.

E Minimum
Y Qutput
Maximum
. Qutput

E Gated
Y Output

& Power Configuration
Control Limit Lines Limits Statistics
—Setip———————————————— [pinimum Outut \
-~ Minimum Output
Default Settings
Measurernent Count| 100
~ Maximum Cutput
Default Settings
IMeasurement Count| 100
~ Gated Qutput
Default Settings
Megsurernent Count| 100
PCG Count 100

Figure 4-26: Power Configuration — Statistics

Default Settings

Measurement
Count

Remote control

PCG Count

Remote control

1115.5581.12

Default Settings assigns default values to all parameters of the Statistics index
card for the individual measurement.

Measurement Count defines the length of the statistic cycles in waveform
intervals/evaluation periods.

1to 1000 Number of intervals per statistic cycle.

CONFi gur e: POMér : M Qut put : CONTr ol : STATi stics
CONFi gur e: POWNer : MAQut put : CONTr ol : STATi stics
CONFi gur e; POWer : GOUTput : CONTr ol : STATI sti cs

PCG Count defines how many power control groups are used for the gated output
measurement.

CONFi gur e: POWer : GOUTput : PCCCount
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Modulation Measurements

The menu group Modulation contains several applications to measure the modulation parameters such
as frequency error, waveform quality of the mobile station, and matching of the respective tolerance
limits. Measurement results are displayed with a graph and a table of measurement results. The popup
menu Modulation Configuration configures the parameters of the modulation measurements.

The CMU measures the modulation accuracy by calculating the Phase Error, Magnitude Error, and Error Vector
Magnitude of the modulated signal from the mobile station. Figure 4-27 shows a representation of these signal
errors compared to an ideal signal.

Phase Error (PE) is the measured phase difference of the 1/Q components of the signal received (from the mobile
station) and an ideal reference signal at the detection points.

Magnitude Error (ME) is the normalized magnitude (amplitude) difference of the I/Q components of the signal
received from the mobile station and an ideal reference signal at the detection points.

Error Vector Magnitude (EVM) is the normalized magnitude of the calculated vector linking the measured 1/Q
values to the ideal signal’s I/Q components at the detection points.

The Inphase and Quadrature reference components are based on an O-QPSK waveform as specified in the
TIA/EIA/95 standards publication.

The measurement interval is 1229 1/2 chip intervals (0.5 ms). The graphical displays represents 500 chips.

Quadrature
component
Error vector
Qref
Ideal QPSK “<
signal A \ i
Magnitude error
Phase ! Inphase
error | ref | component
Measured
signal

Figure 4-27: Modulation errors

The Modulation menu is typically opened using the hotkey Modulation (see Figure 4-28). The initial
screen returns to the modulation application last accessed.

Note: This menu is also accessible from the main menu screen by pressing the Menu Select
front panel key and selecting CDMA>Signalling>Modulation.
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Group Connect.
Config Control
Overview | Measurement
0-0PSK Soﬂkey
Appli-
Current Average Wi has cation
Err.Vect.Magn.-[Peak 313 % 241 % 313 % R
mpair-
RMS| 104 % 91 % 116 % ments
Magh. Error—[Peak 252 % 218 % 295 % Ry
RMS 73 % 64 % 82%  cottings EDMIA
Phase Emor—Peak| - 15.8 ° 166+ IEFFRIEN (couAPower |-500 dem e
. rror—[R:ﬂaS 47 * 40 * Output Power |- 500 dBm
- . - Traffic Level |-74 dB
Carrier Feedthrough | =274 a6 =279 de  -273 dB  |Pilot Level -70 dB
If Irmbalarice -456d8 -446d8 -419gqp  (AMIGHLevel jOrT
: ES Freq. Offset|Off
Carrier Freq Error -4 Hz 5 Hz 44 Hz
Tranemit Time Error | = 0.3 ps -04 us -04 us
laveform Quality 0.989 0.991 0985 Measurerment Count e
Statistics
MS Powver -243 oBm -225 dBm -19.8 dBm | 1047 %
Meas. out of Tolerance M

i I i Receiver |
Overwewl Power | Modulation Qualit

Modulation hotkey

Figure 4-28: Modulation Measurement Menu

The measurement softkey indicates the current modulation measurement and its status (RUN | HLT |
OFF). This softkey also opens and closes the Modulation Configuration menu. The modulation
configuration descriptions begin on page 4.57.

Softkey Selections

Each modulation measurement provides the same softkey and hotkey selections. (Overview O-QPSK
doesn’t contain a Marker softkey since there is no graphical display.) The descriptions of the common
keys immediately follows.

Appli- The Application softkey activates a set of hotkeys to select a modulation
cation application. When an application is selected, the corresponding measurement

screen is displayed.

Overview Error Vector Magnitude @ Phase
0-0PSK  Magnitude Error

Error

Overview The Overview O-QPSK hotkey displays the statistics for all modulation
©-QPSK measurements. No graphical display is provided.

Remote control I NI Ti at e: MODul at i on: OVERvi ew
ABORt : MODul at i on: OVERvi ew
STOP: MODul at i on: OVERvi ew
CONTi nue: MODul ati on: OVERvi ew

1115.5581.12 4.48 E-1



CMU-K81/-K82

Signalling Mode: Modulation Measurements

Phase Error

Remote control

Magnitude
Error

Remote control

Error Vector
Maanitude

Remote control

Impair-
ments

AWGN

Remote control

BS Freq.
Offset

Remote control

CDMA
Levels

CDMA Power

Remote control

Traffic Level

Remote control

1115.5581.12

The Phase Error hotkey displays the Phase Error measurement. The Phase Error
measurement description begins on page 4.51.

I NI Ti at e: MODul at i on: PERRor
ABORt : MODul at i on: PERRor
STOP: MODul at i on: PERRor
CONTi nue: MODul at i on: PERRor

The Magnitude Error hotkey displays the Magnitude Error measurement. The
Magnitude Error measurement description begins on page 4.55.

I NI Ti at e: MODul at i on: MERRor
ABORt : MODul at i on: MERRor

STOP: MODul at i on: MERRor
CONTi nue: MODul at i on: MERRor

The Error Vector Magnitude hotkey displays the Error Vector Magnitude. The Error
Vector Magnitude measurement description begins on page 4.56.

I NI Ti at e: MODul at i on: EVMagni t ude
ABORt : MODul at i on: EVMagni t ude
STOP: MODul at i on: EVMagni t ude
CONTi nue: MODul at i on: EVMAgni t ude

The Impairments softkey displays a set of hotkeys to adjust the AWGN and BS
frequency offset.

The AWGN hotkey activates and adjusts the Additive White Gaussian Noise
(AWGN) generator. Refer to page 4.7 for additional information.

CONFi gur e: MODul ati on: OEMP: | MPai rment s <AWGN Lev>

The BS Freq. Offset hotkey adjusts the carrier frequency of the Base Station.

CONFi gur e: MODul ati on: CEMP: | MPai rment s <Freq_Of f set >

The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power and
channel levels.

The CDMA Power hotkey displays a popup window to set the total CDMA output
power. The CDMA Power level does not include the AWGN power level.

CONFi gur e: MODul ati on: CEMP: LEVel <CDVA Power >

The Traffic Level hotkey displays a popup window to set the Traffic Channel level
in the forward CDMA channel.

CONFi gur e: MODul ati on: CEMP: LEVel <Traffic_Lev>

4.49 E-1



Signalling Mode: Modulation Measurements CMU-K81/-K82

Pilot Level

Remote control

Markers

Statistics

Display
Mode

Meas.
Count

Remote control

Menus
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The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.

CONFi gur e: MODul ati on: CEMP: LEVel <Pil ot _Lev>

The Markers softkey displays a set of hotkeys to activate the reference markers on
the graphical display. A detailed description of the markers begins on page 4.80.

The Statistics softkey displays a set of hotkeys to set the Display Mode and define
the measurement count.

The Display Mode hotkey defines which measured values are shown graphically.
The setting appears in the upper right hand corner of the graphical display.

Current Displays the measured value for current measurement
interval.

Max/Min Displays the extreme value of a number of measurement
intervals and the polarity.

Average Displays the average value of a number of measurement
intervals.

The Meas. Count hotkey defines the number of waveform intervals per statistic
cycle.

1to 1000 Number of measurement intervals per statistic
cycle. Refer to page 4.59 for
more information about statistic configuration.

CONFi gur e: MODul ati on: OVERvi ew. CONTr ol : STATi stics
<Statistics>

CONFi gur e: MODul at i on: EVMagni t ude: CONTr ol : STATi sti cs
<Statistics>

CONFi gur e: MODul at i on: MERRor : CONTr ol : STATi stics <Statistics>
CONFi gur e: MODul at i on: PERRor : CONTr ol : STATi stics <Statistics>

The Menus softkey displays the hotkeys bar for changing to other measurement
menus (Overview, Power, and Receiver Quality).
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Measurement Results

The modulation measurement screens are similar for each modulation application. (The Overview
application does not provide a graph.) The descriptions of the graphs and common output data

immediately follows. Information specific to an application is located within the application heading.
Limits for all modulation measurements are defined in the Modulation Control configuration menu.

The measurement screens can be divided into three groups:

e Scalar measurement results (parameter lines and output tables)
» Graph (a trace plotted as a function of time)

e Settings overview

Parameter line | .5y @ — i off 9. - i ooms B - i 00ms
Measurement
graph
0 50 100 150 200 250 300 350 400
Current Average hdirn/ e Settings
Phase Ertor—Feak| - 12.0 * 115 ° -18.0" CDMA Power |- 500 dBm | Settings overview
OUtpUt table —[RMS 33 29 50 ° Output Power |- 500 dBm g
. . . Traffic Level |- 7.4 dB
Cartier Feedthrough | =319 a8 =319 a8 -31.0dB  [iltLevel - 70 dB
If Imbalance -401d8 -403 48 -392ap (AACHLevel Orf
. ES Freg. Offset |Off
Cartier Freq Error =18 Hz -1 Hz 43 Hz
Transmit Time Errar| = 0.2 ps -0.2 s =03 us . 100 Measurement count
[Alaveform Quality 0.994 0995 0.986 IR G
MS Pawer -204 em -22.1 4gm -20.2 aBm | 0.00 % Measurements out of
Meas. out of Tolerance tolerance

Figure 4-29: Modulation Results Display

Parameter Line The parameter line contains the position of each active marker. Off is displayed if
the marker is not active.

@ Measured error and time of the reference marker.

P Measured error and time of marker 1 (setting absolute)
or the difference from reference marker (setting relative).

B Measured error and time of marker 2 (setting absolute)
or the difference from reference marker (setting relative).

Measurement The Measurement Graph is displayed as a continuous curve together with the limit
Graph lines and all active markers.

The graph in each measurement shows the respective measurement error as a
function of time. The display mode for the graph (Current, Average, Max/Min) is
indicated in the upper right corner of the screen.

Measurement The Measurement Count is the number of intervals since the start of the
measurement. The bar graph represents a percentage of intervals measured
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Feedthrough

1/Q Imbalance

Carrier Freq
Error

Transmit Time

Error

Waveform
Quality

MS Power
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based on the number of intervals set in the Measurement Count in the Statistics
menu.

The output table contains a tabular overview of modulation related
measurements. The first rows of data are specific to the selected modulation
measurement. The remaining rows are identical for each modulation
measurement.

Three values are given for each row:

Current These are the current values of the measurement
interval.

Max/Min These are the extreme values (and their polarity) of all
measurement intervals since the measurement started.

Average These are the average values of a number of

measurement intervals (defined by the Measurement
Count setting).

Any values exceeding the defined limits appear with a red background. Limit
values are set in the Modulation Configuration menus.

Refer to the respective measurement type for information about the data reported
in these first two rows.

Phase Error Refer to page 4.54

Magnitude Error Refer to page 4.55

Error Vector
Magnitude

Refer to page 4.56

Carrier Feedthrough refers to the origin offset, which is the magnitude of the RF
carrier relative to the magnitude of the modulated carrier.

1/Q Imbalance is the amplitude ratio between the in-phase (1) and quadrature (Q)
components of the signal.

Carrier Frequency Error is the difference between the nominal frequency of the
selected channel and the measured frequency.

Transmission Time Error is the time offset between the mobile station’s signal and
the CMU'’s signal.

Waveform Quality is the modulation accuracy of the transmitted signal. The
waveform quality is obtained by comparing the transmitted signal to an ideal O-
QPSK signal as defined in standard TIA/EIA-98.

MS Power is the total transmitted power level from the mobile station.

4.52 E-1



CMU-K81/-K82 Signalling Mode: Modulation Measurements

Overview O-QSPK

The Overview application allows you to view all modulation measurements in a single output table (no

graph of the measurements is provided).

The peak and the RMS values of the current measurement interval is displayed for each modulation
application. The average values (positive or negative) are calculated over a user definable number of

measurement counts. The Min/Max values are the extreme values from the start of the measurement.

Group
Config.
Current Average hdinihla
Err.Vect.Magn.-[Peak 260 % 241 %
RMS 99 % 91w 121 %
Magn. Error—[Peak 250 % 219 % m
RMS TO% 6.4 % 845 Settings
s B e [
. . . Traffic Level |-74 dB
Carrier Feedthrough | =272 d8  -278d8  -27.1dB  |PiotLevel -70 dB
i Irrbalance -47.008 -44Tde -415¢s [VCHLewd 0T
Cartier Freq Error =13 Hz -1 Hz 44 Hz B Fre, Orisel 01
Transmit Time Error| = 0.4 ps =04 us -05 s
llavefarm Cuality 0.990 0.991 0.985 e e
MS Pauwver =221 d8m -224 d8m -18.7 dBm IW

Meas. out of Tolerance

Overview Error Vector]| Magnitude Phase
0-QPSK  Magnitude Error Error

Figure 4-30: Overview O-QSPK display

1115.5581.12 4.53
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Phase Error Measurement

Phase Error (PE) is the measured phase difference of the 1/Q components of the signal received (from
the mobile station) and an ideal reference signal at the detection points.

The graphical output represents the current interval of the measurement.

Group Connect.
Config. Control
° ﬁPhase

| - i off L= i 00ps L= i 00 ps
+30 @ ] B 2 1 g
Appli-
cation
Impair-
ments
50 100 150 200 250 300 350 400
Current Average hdirn/ iz Settings CDMA
Phiase Error—[Peak 16.1 ¢ 158 ° m CDM#A Power |- 500 cBm Levels
. . . Output Poweer |- 500 dBm
il 41 41 5.4 Traffic Level |-74 dB
Cartier Feedthrough | -27.3 a8 -276dB8  -27.1dB  [FiltLevel -70 o8
I Imbalance -44508 -448u8 -421gp |[MWCHLevel jOTf
: BS Freg, Offset|Off
Cartier Freg Error =11 Hz -5 Hz =17 Hz Marker
Transtnit TimeError | = 0.4 ps -04 us -04 s - 100
Waveform Quality 0.991 0.991 0986 Measurement Cont

MS Poweer

-199 ¢8Bm -226 uBm -19.8 dBm | 1250 %

Statistics

Meas. out of Tolerance

Overview Error Yector| Magnitude | [Phase Menus
0-0PSK]  Magnitude Error Error

Figure 4-31: Phase Error display

Output Tabl

e

Phase Error

(Peak) (R

1115.5581.1

MS)

2

The first two rows of data are specific to the selected modulation measurement.
The information in the remaining rows are identical for each modulation
measurement.

The peak and the RMS phase error values of the current measurement interval
are displayed. In addition, the average and extreme values are calculated.
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Magnitude Error (ME) Measurement

Magnitude Error is the difference in magnitude (in percent) between the received signal waveform and

an ideal O-QPSK signal waveform. The magnitude error is the difference in amplitude between the
measured signal from the mobile station transmitter and an ideal signal waveform at the detection

points.

The graphical output represents the current interval of the measurement.

Group Connect.
Config Control
% ﬁMagn.
R iooft 9 - i 00ps 2 i 00us B
Appli-
cation
Impair-
ments
0 ] 100 150 200 250 300 350 400
Current Average ffirn bz Settings CDMA
Magh. Error—[Peak 266 % 228 % 285 % COMA Pawer |- 500 dBim Levels
Cutput Power |- 500 dBm
RMS| 7% 66 % TO%  ofioleve |74 o
Cartier Feedthrough | -27.0 0B -276d8 -27.0 d8  [PiltLevel -70 dB
If Imbalance -42248 -44508 -422qp AMCNLevel OTT
5 ES Freg. Offset|Off
Cartier Freq Error 1 Hz 1 Hz -23 Hz Marker
Transmit Time Error| = 0.4 ps -0.4 us =04 s - 100
laveform Quality 0.900 0.991 0.988 Measurernent Count i
Statistics
M3 Power -21.0 dBm -225 dBm -19.0 uBm | 0.00 %
Meas. out of Talerance
O ptlben] Sinagmae | Eavar | Eaor L
Figure 4-32: Magnitude Error display
Output Table The first two rows of data are specific to the selected modulation measurement.

The information in the remaining rows are identical for each modulation

measurement.

Magnitude Error The peak and the RMS magnitude error values of the current waveform interval
(Peak) (RMS) are displayed. In addition, the average and extreme values are calculated.

1115.5581.12 4.55
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Error Vector Magnitude (EVM) Measurement

Error Vector Magnitude is a calculated percentage of vector error (at the detection points) between the
received signal and an ideal signal. The Error Vector Magnitude application plots a graph of the vector
error as percentage versus. time.

The graphical output represents the current interval of the measurement.

Connect.
Control

% Err. Vec
50 B - iooff g - /00 ps 2 ;00 ps E 5
Current Magn-
+40
+30 ﬁppll-
cation

g Impair-
U i ments
0 =0 100 150 200 250 300 350 400
Current Average hdirn/ Settings CDMA
Err.Vect.Magn.-[Peak 287 = 243 % 301 % CDMA Pawer |- 500 dBm Levels
Cutput Power |- 50.0 dBm
i 10.7 % 92% 107 % Traffic Level |-74 dB
Cartier Feedthrough | -27.6 a8 -275d8  -27.0 0B [PiltLevel -70 dB
I Imbalanice -45108 -44T7 a8 -427gp |[MCHLevel jOTf
: BS Freq. Offsat|Off
Cartier Freg Error 11 Hez -2 Hz =23 Hz Marker
Transriit TimeError| = 0.3 ps -04 us -04 s . 100
Wavefarm Quality 0.988 0.991 0.988 Sl e L
ALISTICS
MS Pauver =223 d8Bm -228 dBm -202 dBm | 0.00 %

Meas. out of Tolerance

Overview Error Vector Magnitude | Phase Menus
0-0PSK] | Magni Error Error

Figure 4-33: Error Vector Magnitude display

Output Table The first two rows of data are specific to the selected modulation measurement.
The information in the remaining rows are identical for each modulation
measurement.

Error Vector The peak and the RMS error vector magnitudes of the current waveform interval
Magnitude are displayed. In addition, the average and extreme deviations are calculated.

(Peak) (RMS)
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Modulation Configuration

The popup menu Modulation Configuration contains three tabs that define the parameters of the
modulation measurements including the error tolerances.

Pressing the measurement softkey twice opens the popup menu Modulation Configuration. Press the
associated hotkeys to change between tabs. Use the EXP/CMP key to expand or compress the list of
settings displayed.

Modulation Configuration Control

The Control tab controls the modulation measurement applications by determining:

e Impairments

e CDMA Levels

Repetition Mode
e Stop Condition

These parameters are common for all modulation applications.

Phase B Modulation Configuration CDMA Cellular B Modulation Configuration
Control Limits Statistics Control Limits Statistics
Error

rSetup——[pefaull AllSetlings —Setup————[petauit All Settings

G|
Magn. Dsfauit Al Settings (O BS Frequency Offset Off
Error ~ Ioduiation O-QPSHK ~ CDMA Levels
Default Settings COMA Power -500 oBm

Err. Vec. ¥ Impairnents Traffic Level -74 @
Magn. RGN Level Off Filot Level -70 w
an. BS Frequency Offset Off OCMNS Level

~COMA Levels T Overview O-QPSK
CDM& Power -500 dem (= DefaLlt Settings O
Traffic Level -74 @ Repetition Continuous
Pilot Level -70 Stop Condition MNane
OCNS Level * Error Vector Magnitude
= Civerview C-QPSK ¥ Magnitude Error
Default Settings ] [* Phase Error

Expanc]

Figure 4-34: Modulation Control Configuration Display

Default All Default All Settings assigns default values to all parameters of the Control tab.
Settings

Default Settings Default Settings (located below each application heading) assigns default values to
the parameters of the specific application.

Repetition Repetition determines the repetition mode.

Single Shot: The measurement is stopped after a statistic cycle, i.e. after the
number of waveform intervals/evaluation periods set in the
configuration menu Statistics (refer to page 4.46). The Stop
Condition setting may stop the measurement before completion of
a cycle. A stopped measurement is indicated by the status display
HLT in the measurement softkey.
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Single shot should be selected if only a single measurement result
is required under fixed conditions.

Continuous: The CMU continues the measurement until it is terminated
explicitly or until the stop condition is met. The measurement
results are valid after one statistic cycle; however, the
measurement is continued, and the output is continuously
updated. An ongoing measurement is indicated by the status
display RUN in the measurement softkey.

The continuous measurement is suitable for monitoring the
evolution of a measured quantity in time, for example when
performing adjustments.

Note: In remote mode, the counting measurement (counting mode) is
available as a further measurement mode with a defined number
of measurement cycles to be performed, refer to chapter 6 of this
manual.

The Stop Condition setting can affect the Single Shot and
Continuous repetition modes.

Stop Condition selects one of two stop conditions for the measurement:

NONE The measurement continues even if tolerances are exceeded
On Limit The measurement is stopped when a tolerance is exceeded
Failure

Note: The stop condition may affect the single-shot and continuous
measurement repetition modes.

AWGN Level turns on the Additive White Gaussian Noise generator. Refer to
page 4.7 for additional information.

BS Frequency Offset adjusts the carrier frequency of the Base Station.

CDMA Power sets the total CDMA output power. The CDMA Power level does not
include the AWGN power level.

Traffic Level sets the forward traffic channel level in the forward CDMA channel.
Pilot Level sets the level of the Pilot Channel in the forward CDMA channel.

OCNS displays the level of the Orthogonal Channel Noise Simulator. The OCNS
automatically adds power along with the sum of the data, traffic, paging, sync, and
pilot levels so that their sum equals the nominal base station power.

Grid switches the grid on or off in the graphical test diagram. The default setting is
on.
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Modulation Configuration Limits

The Limits tab allows you to set the limits for the modulation measurements. Two sets of limits are
configurable for each measurement: the Current and Maximum/Minimum measurement limits and the
Average measurement limits.

Ph B Medulation Configuration CDMA Cellula B Medulation Configuration
E] ase Control Limits Statistics Control Limits Statistics
Error —Setup———————————[Default Al Satfings 5 ~Setup———[Default All Settings 5
Magn. Default Al Settings [Mavetorm Quality 0.944
Error ~ Modulation O-QPSK ~ Average
Default Settings Error Vector Magn. (Peak) | 334 =
ﬁErr_ Vec. ~ Current & Ma/in Error Vector Magn. Rms) | 235 «
M Error Vector Magn. (Peal) | 234 « Magnitude Error (Peak) 334 4
agn. Error Vector Magn. (RwS) | 236 « Magnitude Error (RMS) 236 %
Magnitucle Error (Peak) 334 5 E Phase Error (Peak) 196 -
Magnitude Error (RMS) 236 % Phase Errar (RvS) 136 =
Phase Error (Peak) 186 - Carrier Feedthratich -250 s
Phase Error (RMS) 136 = G Imbalance - 300 o8
Carrier Feedthrough -250 a6 Carrier Frequency Errar 3000 He
12 Imibalance: -300 @ Transmit Time Error 10 us
Carrier Frequency Error 3000 Hz IMlaveform Quality 0944

Figure 4-35: Modulation Limits Configuration Display

Default All The Default All Settings switch assigns default values to all parameters of the
Settings modulation Limits tab.

Default Settings Default Settings assigns default values to all parameters of the Limits tab for all
modulation measurements reported in the Overview O-QPSK display.

Current & Current and Max/Min sets the limits for the measured values in the current

Max/Min waveform interval or of the extreme values of all measured waveform intervals
(Min/Max).

Average Average sets the limits are for the average value of the measured values derived

from the last statistic cycle.

Modulation Configuration Statistics

The Statistics tab defines the number of measurement intervals constituting a statistic cycle.

Bl Modulation Configuration
Phase Control Limts  Statistics
Error —Setup——————[Default All Setings
Magn. Defalt Al Settings
Error ~ Owerview O-QPSK
Default Settings
IMeasurement Count 100
Err. Vec. ~Error Vector Magnituds
Magn- Default Settings

Display Mode Current
IMeasurement Count ‘00
~ Magnitude Error
Default Settings Compress
Display Mocle Current

Ieastrernent Count 100
» Phase Error

Figure 4-36: Modulation Statistics Configuration Display
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The Default All Settings switch assigns default values to all parameters of the
modulation Statistics tab.

The Default Settings switches located below each application heading assigns
default values to all parameters of the specific application.

Display Mode sets which measurement values are displayed as a graph.

e Current Measured value for the current waveform interval
¢ Max/Min Extreme value over a number of waveform intervals.
e Average Average value over a number of waveform intervals

The number of cycles for the calculation of the statistic values Minimum/Maximum
and Average depends on the repetition mode set in the Control tab.

e Single shot: Display of minimum, maximum and average value from the
performed statistic cycle.

« Continuous: Display of minimum and maximum values from all waveform
intervals already measured. The average value refers to the last statistic cycle
using a sliding window effect.

Measurement Count defines the length of the statistic cycles in waveform
intervals/evaluation periods.

e« 1to 1000 Number of intervals per statistic cycle.
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Receiver Quality Measurements

The menu group Receiver Quality measures parameters which characterize the transmission quality of
the complete transmission path from the CMU to the device under test (mobile station) and back.
Assuming no transmitter errors, this allows assessment of the mobile station's receiver performance at

various RF power levels.

The measurements in the menu group Receiver Quality assume that a call has been set up (signalling
state Call Established).

The Receiver Quality measurements are based on the comparison of the output signal sent by the CMU with the
signal received and decoded by the device under test (mobile station).

The mobile station must return the received signal to the CMU in loop back mode.

Because of the higher signal level, the transmission errors produced on the way back (from the mobile station to
the CMU) can usually be neglected. However, frames destroyed on the way back are detected in a cyclic
redundancy check (CRC) and counted. They are not taken into account in the calculation of transmission errors.

The quality of the mobile station transmitter can be tested separately in the Modulation measurement.

The Receiver Quality measurement is typically activated by pressing the Receiver Quality hotkey (see
Figure 4-37).

Note: This menu is also directly accessible from the main menu screen.

Group Connect.
Config. Control
FER Measurement
FER 0.00 % softkey
Frame Errors 1]
; FER Test
Frames Received 298 Setu
Confidence Level 775 4% L
Impair-
rrames [ ments
1} 1000 —_—
CDMA
Setup Levels
Test Setup TrafficFrame .
Test Setup Sensitivity Frame Rate Full Traffic
Repetition Continuous Statistics Frame
Impairments hiax Frames 1000
ALMGHN Level Off FER Limit Config.
ES Freq Offset Off Maximum FER 05 %
COnA Levels Min Confidence Lyl 95 %
COMA Power - 1040 dBm
Qutput Power -104.0 dBm _
Traffic Level - 156 OB Statistics [
Filat Level -70 dB
Overview | Power | Modulation | I Rgﬁ::i‘::r M

Receiver Quality hotkey
Figure 4-37: Receiver Quality Measurement menu

The measurement softkey indicates status of the measurement (RUN | HLT | OFF) and opens the
configuration menu Receiver Quality Configuration.
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The Test Setup softkey displays a set of hotkeys to select one of the test setups to
use as the parameters for the receiver quality test.

ISensitivity Dyn. Rangel TCH Demodl User 1

| User 2 |

Repetition |

The Sensitivity hotkey contains predefined parameter settings to test the receiver
quality as defined in standard TIA/EIA-98 for sensitivity testing.

The Dynamic Range hotkey contains predefined parameter settings to test the
receiver quality as defined in standard TIA/EIA-98 for dynamic range testing.

The Traffic Channel Demodulation hotkey contains predefined parameter settings
to test the receiver quality as defined in standard TIA/EIA-98 for traffic channel
demodulation testing.

The User 1 hotkey is available to store user defined parameters for testing receiver
quality.

The User 2 hotkey is available to store user defined parameters for testing receiver
quality.

The Repetition hotkey displays a popup window to select the repetition mode of the
measurement between continuous and single shot.

CONFi gur e: RXQual i ty: FER TSETup <Test Set up>

I NI Ti at e: RXQual i ty: FER
ABORt : RXQual i ty: FER
STOP: RXQual i ty: FER
CONTi nue: RXQual i ty: FER

The Impairments softkey displays a set of hotkeys to adjust the AWGN and BS
frequency offset.

The AWGN hotkey activates and adjusts the Additive White Gaussian Noise
(AWGN) generator. Refer to page 4.7 for additional information.

CONFi gur e: RXQual i ty: FER: TSETup<nr >: | MPai rment s <AWGN Lev>

The BS Freq Offset hotkey adjusts the carrier frequency of the Base Station.

CONFi gur e: RXQual i ty: FER: TSETup<nr >: | MPai rnments <Freq_Of f set >

4.62 E-1



CMU-K81/-K82

Signalling Mode: Receiver Quality Measurements

CDMA
Levels

CDMA Power

Remote control

Traffic Level

Remote control

Pilot Level

Remote control

Traffic
Frame

Frame Rate

Remote control

Statistics

Max Frame

Remote control

1115.5581.12

The CDMA Levels softkey displays a set of hotkeys to adjust the CDMA power and
channel levels.

The CDMA Power hotkey displays a popup window to set the total CDMA output
power. The CDMA Power level does not include the AWGN power level.

CONFi gur e: RXQual i ty: FER: TSETup<nr >: LEVel <CDVA Power >

The Traffic Level hotkey displays a popup window to set the Traffic Channel level
in the forward CDMA channel.

CONFi gur e: RXQual i ty: FER: TSETup<nr>: LEVel <Traffic_Lev>

The Pilot Level hotkey displays a popup window to set the Pilot Channel level in
the forward CDMA channel.

CONFi gur e: RXQual i ty: FER: TSETup<nr>: LEVel <Pilot_ Lev>

The Traffic Frame softkey displays a hotkey to adjust the frame rate.

The Frame Rate hotkey displays a popup window to set the frame rate to Full,
Half, Quarter, or Eighths.

CONFi gur e: RXQual i ty: FER: TSETup<nr >: FRATe <Rat e>

The Statistics softkey displays a hotkey to adjust the maximum number of frames.

The Max. Frame hotkey displays a popup window to set the maximum number of
frames.

CONFi gur e: RXQual i ty: FER: TSETup<nr >: CONTr ol : STATi sti cs
<Max_Fr anes>
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Measurement Results

FER 0.00 «
Frarne Errors 4]
: FER
Frames Received 400
Confidence Level 865 «
Frames
1] 1000
Setup
Test Setup TrafficFrame
Test Setup Dyn. Range Frame Rate EIGHTH
Repetition Continuous Statistics
Impairments hax Frames 1000
AIGHN Level 10 B FER Lirmit Config.
BS Freg Offset 00 kHz Maxirmurm FER 05 %
COMA Levels Min Confidence Lvl 95 %
CDMA Power - 250 dBm
Output Power - 700 dBm
Traffic Level - 156 dB
Pilot Level -70 dB

Figure 4-38: Measurement Display Results (Receiver Quality)

FER

Frame Errors

Frames Received

Confidence Level

Frames
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FER displays the percentage of the Frame Error Rate over the total number of
received frames.

Frame Errors lists the total number of frame errors.

Frames Received lists the total number of frames received. This number is used
for the calculation of the FER.

Confidence Level indicates the statistical probability that the true FER is within
limits based on the current number of frame errors compared to the number of
frames received.

Frames is a bar graph indicating the measurement progress.
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Receiver Quality Configurations

The popup menu Receiver Quality Configuration contains three tabs to set the parameters of the
receiver Quality measurements.

Pressing the measurement softkey at the top right in the measurement menu activates the popup menu
Receiver Quality Configuration. It is possible to change between the index cards by pressing the
associated hotkeys. Use the EXP/CMP key to expand or compress the list of settings displayed.

Receiver Quality Configuration Control

The Control tab controls the receiver quality measurements by determining

e The Repetition mode

* The Stop Condition for the measurement
* Power Levels

* AWGN generator

e BS carrier frequency offset

* Frame rate

=l ReceiverQuality Configuration CDMA ar B ReceiverQuality Configuration
Control Limits Statistics Control Limits Statistics
—Seflp———————— &R \7]] —Setup—————————————[FFRy [l Sensitivity ] =
Diefault Al Settings Defautt Al Settings
~FER FER
vl Sensitivity ICorpress ~ [l Sensitivity
» BlDyn Range Default Settings
r @ TCHDemod TestMame Sensitivity
» BlUser 1 Repetition Continuous
» BllUser2 Stop Condition None
¥ Impairments
* COMA Levels
¥ Traffic Frame
» BDyn Range
r @ TCHDemad
» BlUser 1 &

Figure 4-39: Receiver Quality Configuration Control

Default The first Default switch overwrites all settings in the Control tab with default
values. Default switches are available for each application to set individual tests to
their default settings.

Test Name The test name allows you to enter a descriptive name for the test based on the
parameters you set. The default test names can be renamed to more accurately
describe you test or you can create two new tests using the Userl and User2
selections. The name entered here displays in the hotkey bar for Test Setup
softkey.
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Repetition selects the repetition mode:

» Single Shot: The measurement is stopped after a statistic cycle, i.e. after
the number of frames set. A stopped measurement is indicated by the status
display HLT in the measurement softkey. The single shot measurement may
not complete if the Stop Condition is met.

e Continuous: The CMU continues the measurement unless the Stop
Condition for the measurement is met. The measurement results are valid
after one statistic cycle; however, the measurement is continued, and the
output is continuously updated. An ongoing measurement is indicated by the
status display RUN in the measurement softkey.

Single shot should be selected if only a single measurement result is required

under fixed conditions. The continuous measurement is suitable for monitoring
the evolution of a measured quantity over time, for example, for adjustments.

Stop Condition selects one of two stop conditions for the measurement:
*  NONE: Continue the measurement even in the event of errors.

» Confidence Limit Stop the measurement when the confidence level exceeds
Exceeded: the set limit. This indicates the probability that the true FER
is less than the set FER limit.

e Frame Limit Stop the measurement when the number of frame errors
Exceeded: exceed the set limit.

e Any Limit Stop the measurement if either the Confidence Limit or
Exceeded: Frame Limit is exceeded.

The stop conditions may affect single-shot and continuous measurement settings.

AWGN Level turns on the Additive White Gaussian Noise generator. Refer to
page 4.7 for additional information.

BS Frequency Offset adjusts the carrier frequency of the Base Station.

CDMA Power sets the total CDMA output power. The CDMA Power level does not
include the AWGN power level.

Traffic Level sets the forward traffic channel level in the forward CDMA channel.
Pilot Level sets the level of the Pilot Channel in the forward CDMA channel.

Frame Rate sets the frame rate to Full, Half, Quarter, or Eighth.
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Receiver Quality Configuration Limits

The Limits tab defines tolerance limits for the maximum frame error allowed and the confidence level of
the error rate.

B ReceiverQuality Configuration

Control Limits Statistics

—Setup ————Defaut All Settings ]

Default Al Settings [ |
TEER:
~ fll Sensitivity
Default Settings
Maximum FER 050 %

Ivin Confidence Level 950 %
» BDynRange
v Bl TCHDemod
v BUser 1
v fUser2

Figure 4-40: Receiver Quality Configuration Limits

Default The Default All Settings switch overwrites all settings in the Limits tab with default
values.

The Default Setting switches under each measurement heading sets the settings
for that measurement to its default settings.

Max FER The Max FER sets the maximum frame error rate allowed before indicating an
error.

Min Confidence The Min Confidence Level sets the minimum confidence level of the error rate that
Level must be met without indicating an error.
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Receiver Quality Configuration Statistics

* The Statistics tab defines the maximum number of frames used for the measurement.

Bl ReceiverQuality Configuration

Control Limits Statistics

—Setup————————[Pefauit AllSettings ]

Default Al Settings |
e

~ [l Sensitivity
Default Settings
Max Frames 1000

» BDyn Range

» Bl TCH Demod

v BlUser 1

» WUser2

Figure 4-41: Sensitivity Configuration Statistics

Default The Default All Settings switch overwrites all settings in the Statistics tab with
default values.

The Default Setting switches under each measurement heading sets the settings
for that measurement to its default settings.

Max Frames The Max Frames sets the maximum number of frames used to calculate the frame
error rate.
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Popup Menu Connection Control

The menu group Connection Control controls the signalling procedures (call setup and release,
services, signalling parameters) and determines the inputs and outputs with the external attenuation
values and the reference frequency.

Since the measurements in signalling mode require an existing connection to a mobile station, the
menus for setting up the call (Connection Control - Signalling) appear immediately after selecting the
Function Group and Mode CDMA Cellular MS Signalling in the Menu Select menu (unless the auto
popup is disabled). The connection control menus can be accessed any time by pressing the Connect
Control softkey at the top right corner in every measurement menu. The hotkey bar (at the bottom the
screen) links the measurement menus together. Pressing the Escape key or the Connect Control
softkey closes the connection control menu and the CMU changes to the measurement mode.

The tab Connection Control - Signalling displayed during registration is described in section CDMA
Measurements with Signalling beginning on page 4.14. The remaining tabs of the Connection Control -
Signalling menu are described here.

Signalling Control with Call Established (Connection Control - Call
Established)

The popup menu Signalling (Call Established) provides information on the signalling parameters of the
mobile station (Mobile Info) and permits the signalling parameters to be entered.

The softkeys Signal Off and Call Release lead to different signalling states. Signal Off returns the CMU
to the Signal Off state and Call Release returns the CMU to the MS Registered state.

Group Connect.
Connect. Config. Control
Control . & Connection Control & Test Call Est.
E; | Press Call Release Signal Off
anne Chanrel BS T+ Freguency to disconnect
Traffic _‘ Wabile Info Call
Channel Mabie D -MoC oo Release
BMG 7 MSIN (00518573500
PN |:| SerialMumber  |9F000497
Offset WS Disled Murrber -
Power Class + 33 dBm
Frame l:l Mobile PRey 3
Offset Actual Call Mode  |TestLE - 8k
Pref. Call Frame
—8k|¥ [l
e | TestLB-8k(¥ | Full[3] i
Close Pop.
autom.
Signalling | Handoff | BSSignal | Network | RF @&| Sync. |

Figure 4-42: Connection Control — Signalling (Test Call Established)
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A header Message displayed in each Signalling index card provides the current
instrument state or indicates how to proceed to get to other signalling states. In this
instance, the message Press Call Release to disconnect is displayed.

In the Call Established state, the display box contains the mobile identification and
power class information, and the actual call mode type established.

The RF Channel softkey defines the base station channel number (and frequency)
of the generated RF signal.

In most cases, the default setting will successfully establish a call to the mobile
under test. This setting may need to be changed if there is interference from other
base stations or signals at or near the same frequency.

PROCedur e: BSSi gnal : SI GNal | i ng: RFCHannel <Numrber >

The Traffic Channel softkey sets the traffic channel to a value between 2 and 31 or
33 and 63.

PROCedur e: BSSi gnal : SI GNal | i ng: TCH <Nunber >

The PN Offset softkey sets the PN offset to a value between 0 and 511. Changing
the PN offset changes the timing of the pilot channel, the timing and contents of
the sync channel message, and the long code mask of the paging channel.

PROCedur e: BSSi gnal : SI GNal | i ng: PNOFf set  <Nunber >

The Frame Offset softkey can be set to a value between 0 and 15. Changing the
Frame Offset immediately changes the traffic channel timing, and a hard handoff
is performed.

PROCedur e: BSSi gnal : SI GNal | i ng: FOFFset <Numrber >

The Pref. Call Mode softkey displays a list of call modes available to use when
establishing a call to the mobile station. (The choice made here is the preferred
method.) If the mobile does not support the selected call mode, the CMU and
mobile station negotiate a call mode. This will be reported in the Mobile Info
window after the mobile station has registered with the CMU.

TestLB-8k

TestLB - 13k

Yoice LB - 8k - Basic
Yoice LB - 8k - Enhanced
Voice LB - 13k

Enter

CDMA measurements require that a test loop back call be established with the
mobile station. The voice loopback modes are used to place a voice call to the
mobile.

PROCedur e: BSSi gnal : SI GNal 1 i ng: CMODe <Mode>
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The Signal Off softkey switches off the CMU’s control channel.

By switching off the signal, the call is disconnected and the CMU changes to the
signalling state Signal Off.

PROCedur e: Si gnal | i ng: ACTi on SOFF

The Call Release softkey releases the call from CMU to the mobile station. The
CMU returns to the Connection Control MS Registered state (refer to page 4.26).

PROCedur e: Si gnal | i ng: ACTi on CRELease

The Frame Rate softkey allows you to set the frame rate to Full, Half, Quarter, or
Eighth when establishing a test loopback call.

CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe <Rat e>

The Close Pop. autom. softkey contains a field to activate or suppress display of
the popup menu Signalling (Call Established state).

In the default setting (box checked), the popup menu is closed as soon as the
signalling state call established is reached or a handoff is performed.

Deselecting the check box requires that the popup menu be closed explicitly (using
the Escape key) to continue to the measurement.
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Handoff to Another Network (Connection Control - Handoff)

The popup menu Handoff initiates a handoff of the established call to a different network. Since a call
needs to be established, this menu is only available in the Call Established signalling state. The handoff
includes:

» Selection of the target network (Destination Selection) and the handoff parameters (Destination
Parameter and Destination Defaults)
«  Start of the handoff procedure (Handoff)

« Display and modification of the parameters of the original network (Origin Parameter)

Group | é E Connect.
|C ohnect. Config. [ Control
Control ’

B Connection Control J& Test Call Est.

Destinatio

|
Selet Terget 3} o loetion

5 (Fallback)

| Signaling ~ Handoff | BSSignal | Network | RF &| Sync. |

Figure 4-43: Connection Control — Handoff

Header Message A header Message displayed in each Signalling menu provides the current
instrument state or indicates how to proceed to get to other signalling states. In
this instance, the message Press the "Handoff'" key to perform a
Handoff from the Origin to the Destination Network is displayed.

Destination The Destination Selection softkey selects the target network for the handoff.
Selection

A handoff destination with fallback (AMPS Fallback) causes the CMU to return to
the function group of the origin network after the call is released.

The Destination Selection list is automatically adapted to the connected mobile.
From the CDMA network, a handoff to the analog (AMPS) network is supported.

Once the selection is confirmed (pressing the Enter key) the menu changes to the
Handoff Preparation screen. The entire Connection Control menu is mapped onto
the target function group making it possible to edit the Destination parameters, the
BS Signal, and the Network parameters of the target network.

Remote control STATus: HANDof f : TARGet : LI ST?
CONFi gur e: HANDof f : TARGet <Tar get >
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Destinatio‘ ’ Group [ g E Connect.
Selection Config. é Control

B AMPS Connection Control gl Handoff Preparation Call Pending
Press the Handoff| key to perform a handoff
from the origin to the destination network. Handoff
\ AMPS |3
Origin Other Call f Handoff Param. Destination
Parameter Yaoice Channel 1 Parameter
WIMAC 0

| Handoff | BSSignal | Network | RF G»| Synch |

Figure 4-44: Connection Control — Handoff (Cont.)

The Handoff softkey initiates the handoff to the target network.

Handoff

Destination The Destination Parameter softkey sets the parameters of the target network for
Parameter handoff.

Destination The Destination Defaults softkey sets the parameters of the target network to

Defaults default values.

Origin The Origin Parameter softkey cancels the handoff procedure and resets the CMU
Parameter to the Call Established signalling state.

Signals of the CMU (Connection Control - BS Signal)

The popup menu BS Signal configures the signals of the CMU (which simulates a base station
transmitting a control channel and a traffic channel signal), selects frequency offset, and indicates the
transmission parameters. The range of functions of the menu depends on the signalling state:

e Some signal settings must be performed before a call is sent to the mobile station. They are
available in the signalling states Signal Off, Signal On, and MS Registered.

» Parameters of the mobile station are only available after the call has been set up (i.e. in the
signalling state Call Established).
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Signal Parameters (Signal States Off, On, Registered)

The popup menu BS Signal configures the signals of the CMU. Use the EXP/CMP key to expand or

compress the list.

|Connect.
Control ’

Group [ | Connect.
Config. Control
B Connection Control [g Signal Off
—Setup IPDMA Levels |,3
Default A Settings O
~ Signaling
Default Settings O
RF Channel 283
RF Frequency
BS Tx Frequency
BS Rx Frequency
Traffic Channel g
P Offset 0
Frame Offset 0
CallMode Test LB -8k
Frame Rate for Test LB onky) Full
[» COMA Levels |
Expan
| Signalling | BSSignal | Network | RF @& | Sync. |

Figure 4-45: Connection Control — BS Signal
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The Default All Settings switch overwrites all settings in the Limits tab with default
values.

The Default Setting switches under each subhead only affects the items under
that subhead.

RF Channel defines the base station channel number (and frequency) of the
generated RF signal.

The Base Station’s Transmit Frequency and Receive Frequency are displayed.
The frequencies displayed are dependent on the setting of the RF Channel.

Traffic Level sets the forward traffic channel level in the forwvard CDMA channel.

PN Offset allows you to set the PN offset. Changing the PN offset changes the
timing of the pilot channel, the timing and contents of the sync channel message,
and the long code mask of the paging channel.

Frame Offset allows you to set a frame offset. Changing the Frame Offset
immediately changes the traffic channel timing, and a hard handoff is performed.
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Call Mode allows you to choose the call mode available to use when establishing
a call to the mobile station. (The choice made here is the preferred method.)

Refer to the Pref. Call Mode softkey in the Signal Off section beginning on
page 4.22 for more details.

Frame Rate allows you to set the frame rate to Full, Half, Quarter, or Eighth
when establishing a test loopback call.

CDMA Power allows you to set the total CDMA output power. The CDMA Power
level does not include the AWGN power level.

Traffic Level allows you to set the Traffic Channel level in the forward CDMA
channel. The Traffic Level specifies the FULL frame rate traffic channel level.

Paging Level allows you to set the signal level of the paging channel in the
forward CDMA channel relative to the total output power.

Sync Level allows you to set the signal level of the sync channel in the forward
CDMA channel.

Pilot Level allows you to set the Pilot Channel level in the forward CDMA
channel.
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Network Parameters (Connection Control - Network)

The popup menu Network displays the current network settings to match that of the mobile station
under test. Use the EXP/CMP key to expand or compress the list.

|Connect.
Control ’

Group [ | Connect.
Config. Control
B Connection Control [g Signal Off
-~ Setup [atault Al Settings |ﬁ
Default Al Settings | |
~ Mobile Settings
Mobile D Type 1RSI
Mobile D (MINAMS 0000000000
¥ System Parameters
Protocol Revision 3
Timer Based Redistration 12 sec
Base Station D 1
~Paging Channel
Rate 9600
Slot Cycle Index 0
~ Metworlk Identity
MCC 123
SD 1
ND 1
| Signalling | | BSSignal Network | RF @] Sync. |

Figure 4-46: Connection Control — Network Parameters
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Mobile ID Type allows you to set the type of ID number of the mobile station (MIN
or IMSI).

Mobile ID (MIN/IMSI) allows you to enter the MIN or IMSI (mobile ID) of the
mobile station. You are not required to provide this information. However,
entering the mobile ID provides the tester with the necessary information so that
you can use the CALL MOBILE softkey without waiting for registration. This
number is retained from the last entered value or the last mobile station to
register with the tester.

For some protocol revisions, you can choose either a MIN or an IMSI mobile ID.
For other protocol revisions, a choice of mobile ID is not available.
Note: The CMU requires either a MIN or an IMSI mobile identification

type.

Protocol Revision sets the preferred version of the protocol for the CMU to use.
The selections are:

1 = TIAEIANS-95
2 = TIAEIA/IS-95-A
3 = TIA/EIA/TSB-74
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Timer Based Registration sets the interval that the mobile station is to use to
register with the tester. You can set a range of values from 12 seconds to
approximately 2 minutes.

If set to OFF, the mobile station discontinues periodic registration with the tester.

Base Station ID sets the base station identification.

Rate sets the paging rate of the base station’s paging channel.

Slot Cycle Index sets which slot cycle the paging channel uses.

MCC is the Mobile Country Code.
SID is the System Identification.

NID is the Network ldentification.

RF Connectors (Connection Control - RF &)

The popup menu RF (O selects the connectors for RF signals. This includes defining the following.

* The RF input and output of the CMU (RF Output, RF Input).

» External attenuation at the connectors (Ext. Att. Output, Ext. Att. Input).

Connect.
Control ’

Group Connect.
Config. Control

B Connection Control [g Signal Off
RF Connector Setup
RF 30T RF 2 RF 1 RF
O Output
Ext. Att.
+00d8 +00d8 +00 w8 Qutput
RF 41N RF 2 RF 1 RF
@_ Input
Ext. Att.

+00 a8 +00a48 +0.0 uB Input

i+ used by another function group or mode

| Signalling | | BSSignal | Network RF & | Sync. |

Figure 4-47: Connection Control — RF Connectors

The functions of this menu are described in the CDMA800OMS Non-Signalling section beginning on

page 4.11
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Reference Frequency (Connection Control - Sync.)

The popup menu Sync. defines the reference signals for synchronization. This includes

* The internal or external Reference Frequency

* The output mode for the network-specific system clock (REF OUT 2)

’ CDMA el og Modulation k™ ’

B Connection Control [g Signal Off

. ’
10.0000 mHz <

.
393216 we [8] < ’

Figure 4-48: Connection Control — Synchronization

The functions of this menu are described in the CDMA800MS Non-Signalling section beginning on
page 4.14
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Group Configuration

The popup menu Group Configuration (while in Signalling mode) contains tabs to globally configure the
CDMA Signalling function group (settings that are valid for all measurements within the function group).
Most of these settings can be overwritten in the individual measurement menus using the softkeys and
popup input fields.

The popup menu Group Configuration is activated by pressing the softkey Group Config. at the top-left
of each menu header. The individual popup menus are accessed using the hotkeys at the bottom of the
screen.

Internal Settings (Group Configuration — Internal)

The Internal tab configures the AWGN Bandwidth setting between either 1.23 MHz or 1.8 MHz.

B Group Configuration

Group Internal
Config. > —External —— [pefault Settings |
Q
Default Settings | |
ANGN Bandwidth 1.23 MHz

Figure 4-49: Group Configuration — Internal

Network and Standard (Group Configuration — Network)

The Network tab defines which network and standard is used for testing.

B Group Configuration

Group Internal
Config. .' —Metwork——— [Defaut Settings | =

Default Settings [ |
Metwork/Standard USCell 1595

Figure 4-50: Group Configuration — Network
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Marker Control

Markers are references available with any application displaying a graph of the measurement. This
section gives a detailed explanation of how to control each marker type. Marker information specific to
an application is located with the application.

Marker

Ref @

Delta U

1115.5581.12

The Marker softkey positions up to three markers and a D-line in the test diagram
and reads their values.

Markers Graphical tools for marking points on the measurement curve and for
numerical output of measured values.

The markers are turn activated by pressing the hotkey and pressing
the ON/OFF key, or entering a value. Values can be entered directly
with the keypad or with the Variation knob.

The coordinates of the three markers are indicated in the format
Ordinate value (level)/abscissa value (time) in a parameter line above
the test diagram. The position of the reference marker is expressed in
absolute units (level in dBm or percentage and time in symbols). The
delta markers are expressed as absolute or relative values (relative
position from the reference marker).

D-Line The D-Line is a horizontal line that can be positioned to mark and
read out an arbitrary level in the test diagram.

The Ref I hotkey displays the status (On | Off) of the reference marker. Pressing
the hotkey displays a popup menu to switch the reference marker on or off (use
the ON/OFF key or the Variation knob).

The reference marker is represented by the symbol B in the test diagram. The
marker position (abscissa) is determined in the input field Ref. Marker. The marker
can be positioned to arbitrary time values. If its position is outside the diagram area
it will be invisible and its coordinates will be “- - - / <abscissa_value>“. The marker
is switched off in the default setting (OFF). The marker level is defined by the
measurement curve at the marker position.

The Delta @ hotkey displays the status (On | Off) of delta marker 1. Pressing the
hotkey displays a popup menu to switch the delta marker 1 on or off (use the
ON/OFF key or the Variation knob).

Delta marker 1 is represented by the symbol @ in the test diagram. The marker
position (abscissa) is defined in the input field Delta Marker 1. The marker can be
positioned to arbitrary time values. If its position is outside the diagram area it will
be invisible and its coordinates will be “<abscissa_value>/ - - -“. The marker is
switched off in the default setting (Off). The marker level is defined by the trace at
the marker position.

Pressing the hotkey twice displays the Delta 1 Config popup display. It defines

whether the position of delta marker 1 is measured and indicated in absolute units
(of the horizontal scale) or relative to the reference marker.
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Delta B The Delta ® hotkey switches the delta marker 2 on or off (use the ON/OFF key).

The functions and control are identical to delta marker 1.

The D-Line hotkey activates and controls the position of the D-Line in the test

D-Line .
diagram.

The D-line is a horizontal, colored auxiliary line in the test diagram used for
marking a level value and for measuring level differences.

Press the hotkey once to turn the D-Line on or off (using the ON/OFF key). The
level of the D-line is determined by entering an absolute or relative value with
either the keypad or Variation knob.

Press the hotkey twice to open the D-Line Config popup to set the absolute or
relative D-Line display.

In the Absolute setting, the D-Line is expressed in the vertical scale units and is
limited to the value range of the vertical scale. In the Relative setting, the D-Line
value is relative to the maximum vertical scale.

The default setting is Off.
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5 Remote Control — Basics

This chapter gives a survey of the basic features and concepts of CDMA remote control commands.
Remote control can be described in terms analogous to the ones used in Chapter 3 for the classification
of menus and settings for the graphical user interface. In the following, we will particularly point out the
similarities and differences between manual and remote control.

Structure and Order of Commands

Chapter 6 of this manual gives a description of all CDMA remote control commands, including their
parameters, default values and ranges of all numerical parameters.

Function groups Commands for the various CDMA-MS function groups are largely identical, how-
and test modes ever, the ranges of numerical values and some default settings may differ. All
differences are explicitly quoted for each function group.

Commands for the two modes Signalling and Non-Signalling are listed sepa-
rately although many of them have the same syntax.

Addressing The CMU uses extended addressing. The instrument is assigned a primary ad-
dress while each function group and test mode is identified via a secondary ad-
dress. This allows the same remote commands to be used in several function
groups and modes:

i bwrt (h_CDVA Cell _MS_SIG "IN Tiate: PONer")
i bwrt (h_CDVA_PCS M5_SIG "IN Tiate: POAer")
i bwrt (h_CDMA_PCS_M5_NSI G, "IN Ti at e: POVer™)

provided that the variablesh_CDMA Cel | M5 _SI G etc. have been appro-
priately defined, see program examples in Chapter 7 of the CMU Operating
manual.

The remote control commands for first ( SYST: COW GPI B: ADDR) and secon-
dary ( SYST: REM ADDR: SEC) addressing are described in the CMU Operating
manual.

Order of commands The commands are arranged to form groups belonging to the same measure-
ment or to the same type of configurations. These command groups are identi-
fied by the second-level keyword (as in POAér ). Applications belonging to a
measurement group (see Chapter 5 of the CMU operating manual) are identified
by the third-level keyword of each command (as in MODul at i on: EVMagni -
t ude). Chapter 6 is organized as follows:

CDMA Non-Signalling:

General configurations (second-level keywords NSTandar d, LEVEL,
I NTernal , EXTernal, RFANalyzer, RFGenerator, |NPut, OUTPut,
CORRect i on: LOSS, DM CLOCK)
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SCPI Conformity

Remote Control

1115.5581.12

Measurement groups: MODul at i on
CDMA Signalling:

General configurations and signalling (NSTandar d, LEVel , | NTernal,
SI GNal I'i ng, HANDof f, BSSi gnal, NETWork, |NPut, OUTPut, COR-
Recti on: LOSS, DM CLOCK).

Measurement groups: (second/third-level keywords MSSi nf o, SAPPower ,
OVERvi ew. POMer, OVERvi ew. MODul ati on, OVERvi ew. CQual ity,
POWer : OLTResponse, POAer: M Qut put, POAer: MACuUt put,

POWer : GOUTput, MODul ati on: OVERvi ew, MODul ati on: EVMagni -
tude, MODul ation: PERRor, MODul ati on: MERRor, RXQuality: FER).

The structure of Chapter 6 differs from Chapter 4 (Functions and their Applica-
tion) where the measurements are presented first and configurations pertaining
to the whole function group and test mode are reported at the end of each sec-
tion.

The menu of the graphical user interface corresponding to a group of commands
is quoted at the beginning of each section. Alphabetical lists of all commands are
annexed to Chapter 6.

In view of the particular requirements of CDMA measurements not all commands
could be taken from the SCPI standard. However, the syntax and structure of all
commands is based on SCPI conventions. For a detailed description of the SCPI
standard refer to Chapter 5 of the operating manual for the CMU basic unit.

SPCI confirmed and SPCI approved commands are explicitly marked in Chap-
ter 6.

All commands may be used for control of the CMU via the GPIB interface or
serial (RS-232) interface.
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Measurement Control

The commands in the measurement groups Power, Modulation, and Receiver Quality have an analo-
gous structure and syntax. The measurements are controlled according to common concepts which are
explained in detail in Chapter 5 of the CMU operating manual. The following sections show how the
general concepts are applied to CDMA measurements.

Measurement Groups

The measurement groups are referred to as measurement objects (keyword <meas_obj>) in remote
control. For CDMA measurements, the following measurement objects are defined:

Table 5-1 : Measurement objects in the Signalling and Non-Signalling Mode
Non Signalling Signalling
MODul ati on. . . POVer . ..

Waveform quality, Frequency Error, Transmit Time Error,
Carrier Feedthrough, and I/Q Imbalance statistical results
and the results of the limit check can be evaluated.

Power as a function of time including statistical evaluations
and the results of the limit check.

MODul ation. . .

Phase error of the waveform interval as a function of time.
The frequency error, average and RMS phase error, statistical
results and the results of the limit check can be evaluated.

RXQual i ty: FER

Frame error rate test with limit check.

The measurement objects in Table 5-1 are complemented by groups of commands used to retrieve
results that are automatically provided by the mobile station (e.g. the receiver parameters reported by
the mobile phone). These command groups do not represent real measurement objects; they consist of
gueries only and are called pseudo measurement objects. For an overview, see the list of remote con-

trol commands at the end of Chapter 6.

Measurement Statistics

Together with the Statistic Count, the Repetition Mode defines how many evaluation periods are meas-
ured if the measurement is not stopped explicitly (measurement control commands STOP. . . ,
ABORT. . . ) or by a limit failure. With remote control, the two repetition modes Single Shot and Continu-

ous are available.

Generally four different traces are determined within one measurement:

e The resultin the current period
e The maximum result

e The minimum result

* The average result (evaluated over a set number of waveform intervals

1115.5581.12
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The four results can be queried independently.

Table 5-2: Repetition mode in remote control

Setting Description

Command

Statistic Count Integer number of evaluation periods
forming one statistics cycle. An evalua-
tion period is equal to a burst ( POMer |
MODul at i on) or a frame (RXQual i ty).

In an RXQuality:FER measurement, the
STATistics parameter denotes the num-
ber of frames to be averaged per itera-
tion step (search cycle).

CONFi gur e: <neas_obj >: CONTr ol : STATi sti cs
1 ... 1000 | NONE

(<meas_obj > = OVERview CQUality | POwer... |
MODul ation. . .)

CONFi gur e: RXQual i ty: FER TSETup<nr >: CONTr ol :
STATi stics 1 ... 20000

Repetition mode
Single Shot | The measurement is stopped after one
statistics cycle.

CONFi gur e: <neas_obj >: CONTr ol : REPet i ti on

SI Nd eshot, <StopCondition>, <Stepnode>
(<meas_obj > = OVERview... | POWr... | MODu-
lation...| RXQuality: FER TSETup<nr>)

Continuous | The measurement is continued until
stopped explicitly or by a limit failure.
The statistics window for the calculation
of average results is continuously shifted
(continuous averaging).

CONFi gur e: <meas_obj >: CONTrol : REPeti tion
CONTi nuous, <StopCondition>, <Stepnode>
(<meas_obj> = OVERview... | POWr... | MODu-
lation...| RXQuality: FER TSETup<nr>)

Counting | Repeated single shot measurement with
configured statistics cycles.

CONFi gur e: <neas_obj >: CONTr ol : REPet i ti on

1 ... 1000, <StopCondition> <Stepnode>
(<meas_obj > = POVERview... | POWr... | MODu-
lation...| RXQuality: FER TSETup<nr>)

A counting measurement with 1 evaluation period is equiva-
lent to a single shot measurement..

Traces The specifiers CURRent, MVAX, and
AVERage denote the traces for the cur-
rent evaluation period, the extreme
value, and the average of a set of
evaluation periods. They correspond to
the Display Mode set in the measure-
ment configuration menus.

In general all four traces are evaluated
during the measurement. They are se-
lected via the specifiers used as last
keywords in the READ. . ., FETCh. ..
or SAMPI e. . . queries.

Measurement results:
READ: ARRay: <neas_obj >: <di sp>?
READ: SUBar r ays: <neas_obj >: <di sp>?

<di sp> = CURRent | AVERage | MVAX

<meas_obj > = POWMr: TI ME | MODul a-
tion: DEVi ati on

Limit matching:

CALCULATE[ : SCALar] : <meas_obj >: <di sp>:
MATChi ng: LI Mt ? <Response>

<Response> contains the limit matching identifiers for all
three traces
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Specifying Limits
The following table gives an overview of the types of limits and possible results of the limit check.

Table 5-3: Limits and limit check

Type Description Command

Scalar limits Limit values for a single (scalar) measured CONFi gur e: <meas_obj >: <di sp>: LIM t
quantity. Depending on the measured quantity, [: SCALar]: <symmetry>: <Spec. >: VALue
either an upper limit or upper and lower limits <disp> = CURRent | AVERage |
can be defined. MVAX | CAMVEX

where CAMVax denotes a limit valid for all measure-
ment curves (current and average and
min/maximum)

<meas_obj > = OVERview... | POWMr... |
MODul ati on. . .

<symmetry> = SYMwetric | ASYMretric
for symmetric or asymmetric upper and lower limits

<Spec.> = UPPer | LOWr | [:COVBi ned]
for upper limits, lower limits, or combined upper and
lower limits.

CONFi g-

ure: RXQual i ty: FER TSETup<nr>: LIM t[: SCA
Lar]: SYMretri c[: COVBi ned] : VALue

Limit lines For Gated Output Power, a tolerance template CONFi gur e: POVer : GOUTput : CAMVax: LI M t

consisting of several areas can be defined. *LINE: SYMvet ri c[ : COVBI ned]
<Limt_line_param >

<Limit_line_param.> represents a set of numbers
pinning down the power template .

Limit check All scalar limits belonging to the same meas- CALCul at e: <meas_obj . > MATChing: LIM t?
urement group are read out together with the
command on the right side.

Possible results of the scalar limit check are NMVAU not matching, underflow
listed on the right side. Further messages as- NMAL not matching, overflow
sessing, e.g., the power ramp or the result of the | | NV measured value invalid
BER test in general, may be issued in particular oK no limit failure

cases (see detailed command description in

Chapter 6).

Status Reporting System

A general description of SCPI status registers and of the status reporting system is given in Chapter 5 of
the CMU operating manual. This section is devoted to the particular features concerning CDMA meas-
urements.

The CMU offers 30 independent STATus:OPERation:SUM1|2:CMU<nr> sub-registers (<nr>=1 ... 15)
which are implemented in hierarchical form. The bits of the 30 STATus:OPERation registers are set only
after the registers are assigned to a function group and measurement mode.

In the CONDition part, the STATus:OPERation register contains information on which actions the in-
strument is being executing or, in the EVENTt part, information on which actions the instrument has exe-
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cuted since the last readout. All fife parts of the registers can be read using one of the commands of the
subsystem STATus: OPERat i on: SUML| 2: CMJnr >: . . .

CDMA mobile tests comprise the two signalling modes Non-Signalling and Signalling for the function
groups CDMA Cellular MS and CDMA PCS MS so that a total of 2 secondary addresses is used. In the
two status registers for the Non Signalling mode the bit assignment is as follows:

Table 5-4:

Non-Signalling bits used in the STATus:OPERation:SUM1|2:CMU<nr> sub-registers

Bit-No.

Meaning

Symbol in STAT: OPER: SYMB. . .

Reference Frequency not synchronized

This bit is set if the reference frequency is not synchronized.

RENS

In the two status registers for the Signalling mode the bit assignment is as follows:

Table 5-5:Signalling bits used in the STATus:OPERation:SUM1|2:CMU<nr> sub-registers

Bit-No. Meaning Symbol in STAT: OPER: SYMB. . .

0 Call from Mobile CFM
This bit is set when the CMU receives a call from the mobile under test.

1 Release from Mobile RFM
This bit is set when the connection to the mobile is being released.

2 Loss of Radio Link LORL
This bit is set if the CMU had to leave the signalling state "Call Estab-
lished" (because of a low signal etc.).

3 Mobile Registered MREG
This bit is set when a registration was successfully performed.

6 Reference Frequency not synchronized RFNS
This bit is set if the reference frequency is not synchronized.

7 Mobile Deregistered MDER
This bit is set if the CMU had to leave the signalling state "Registered”
(because of a low signal etc.).

9 Traffic Channel Active TCH
This bit is set when voice data is transmitted via the analog voice channel.

11 RF Input overdriven RFIO
This bit is set if one of the three RF input connectors is overdriven.

12 RF Input underdriven RFIU
This bit is set if one of the three RF input connectors is underdriven.
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Special Terms and Notation

Below we list some particular features in the syntax of the CDMA commands. The general description of
the SCPI command syntax can be found in Chapter 5 of the CMU Operating manual, section "Structure
and Syntax of Device Messages".

Description of
commands

Order of commands

Measurement object

Combined meas-
urements

1115.5581.12

The commands are arranged in tables; all of them are described along the
same scheme. From top to bottom, the table rows contain the following en-
tries:

1. Complete command syntax including the parameter list and a short
description of the command

2. List and description of the parameters with their default values, the de-
fault units and unit rings

3. Detailed description of the command, signalling state required for
command execution (in Signalling mode), required firmware version

Detailed lists of default values are annexed to the command description.

The commands are arranged according to their function. The general purpose
of a command is described by the keyword in the second level. Lower-level
keywords define the command in more detail. This means that commands
with the same second-level, third-level etc. keywords are generally grouped
together in the same sections.

Example: CONFi gur e: POAer : MAQut put : CONTr ol : STATi stics
<Statistics>

Commands with the keyword POWer in the second level belong to the power
measurement. The keywords in the third, fourth and fifth level indicate that the
command defines the number of bursts forming a statistics cycle in the meas-
urement of the MS maximum output power.

The term measurement object denotes a group of remote control commands
relating to the same group of measured quantities. E.g., all commands con-
cerning the measurement of the signal power form a common measurement
object.

A pseudo-measurement object concerns quantities which do not actually have
to be measured because they are automatically obtained during the signalling
process (e.g. the receiver parameters reported by the mobile phone).

To limit the number of remote control command and their parameters scalar
guantities of the same measurement object are always measured together
and output in lists.

To limit the number of remote control commands, scalar results are always
measured together and output in lists. Arrays (e.g. the traces for POMer and
MODul at i on measurements) are output as lists of values separated by
commas; it is possible to retrieve either the whole list (see commands

READ: ARRay ... etc.) or the values located in a number of subranges that are
part of the total measurement range (see commands READ: SUBar r ays...;
the subarrays are defined via CONFi gur e: SUBar r ays...).
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Parameters

<Par_Name>

NAN

INV

Upper / lower case

Special characters

1115.5581.12

{}

<nr>

Many commands are supplemented by a parameter or a list of parameters.
Parameters either provide alternative options (setting a or setting b or setting ¢
..., See special character "|"), or they form a list separated by commas (setting

X,Y).

Alternative settings are described by a common name (literal) written in angle
brackets (<>). This literal serves as a description of the parameters only; in an
application program it must be replaced by one of the settings given in the
detailed parameter description.

Example: CONFi gur e: POWer : MAQut put : CONTr ol : STATi stics <Sta-
tistics>

with <Statistics> =1...1000 | NONE
possible command syntax: CONF: PON MAQ: CONT: STAT NONE

NAN (not a number) is generally used to represent missing data, e.qg. if a por-
tion of a trace has not been acquired yet. It is also returned after invalid
mathematical operations such as division by zero. As defined in the SCPI
standard, NAN is represented as 9.91 E 37.

INV (invalid) is returned if a limit check is performed without defining the ap-
propriate tolerance values.

Upper/lower case characters characterize the long and short form of the key-
words in a command. The short form consists of all upper-case characters,
the long form of all upper case plus all lower case characters. Either the short
form or the long form are allowed; mixed forms are not generally recognized.
The instrument itself does not distinguish upper case and lower case charac-
ters.

A vertical stroke in the parameter list characterizes alternative parameter set-
tings. Only one of the parameters separated by | must be selected.

Example: The following command has two alternative settings:
DEFaul t: LEVel ON | OFF

Key words in square brackets can be omitted when composing the command
header (see Chapter 5 of the CMU Operating manual, section "Structure of a
Command"). The complete command must be recognized by the instrument
for reasons of compatibility with the SCPI standard.

Parameters in square brackets are optional as well. They may be entered in
the command or omitted.

Braces or curly brackets enclose one or more parameters that may be in-
cluded zero or more times.

This symbol stands for a numeric suffix, e.g. an enumeration index for input
and output connectors.
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List of commands

Command:

Parameters:

Remarks:

The Command column of the table contains all remote control commands
arranged according to their function (configurations or measurement objects).
Within a section, the commands are listed by alphabetical order.

The Parameter column lists the parameters of the commands.

The Remarks column gives additional information about the commands which

e Have no query form (no query)
» Have only a query form (query only)

e Can be used both as setting commands and as queries (with query, this
applies to all commands belonging to one of the two preceding categories)

Alphabetical Lists Chapter 6 concludes with an alphabetical command list for both test modes.
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6 Remote Control — Commands

In the following, all remote-control commands for the function groups CDMAB800/1900 will be presented
in tabular form with their parameters and the ranges of values. The structure of this chapter is analo-
gous to that of the reference part for manual operation (Chapter 4).

« The measurement modes Non-Signalling and Signalling are presented separately.

« Within the measurement modes, first the general configuration and then the individual measure-
ment groups (test objects) are dealt with.

* Measurement groups that are identical in both test modes ( POAér, MODul ation...) are pre-
sented in a separate section between the two test modes.

General notes on remote control in the function group CDMACellular MS can be found in Chapter 5. An
introduction to remote control according to SCPI standard and the status registers of the CMU is given
in Chapter 5 of the operating manual for the CMU 200 basic instrument.
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CDMA Module Tests (Non-Signalling)

In the Non-Signalling mode, an RF test signal can be generated and an RF signal with CDMA charac-
teristics is analyzed. No signalling parameters are transferred.

Group Configuration

The remote-control commands in this section are used to configure the measurements in the function
group CDMAB800/1900-MS Non Signalling globally, i.e., they provide settings that are valid for all meas-
urements within the function group. They correspond to the settings in the popup menu of the softkey
Group Config. located to the left of the headline of each main menu.

Network Standards — Subsystem NSTandard

The NSTandards system switches over between the different CDMA network standards.

CONFigure:NSTandard <Standard> Network Standard
<Standard> | Description of parameters Def. value Def. unit Unit ring

For CDMA Cellular MS

u9s | US Cell 1IS95 u95s -
Jos | Japan Cell IS95
JT53 | Japan Cell T53

C95 China Cell 1S95

For CDMA PCS MS

UP95 | US PCS UBIS95 UP95 -

UPO08 | US PCS JSTDO008

KP95 | Korea PCS UBIS95

KP08 Korea PCS JSTDO008

Description of command Sig. State FW vers.
This command activates the test mode according to one of the provided CDMA | all V2.50
network standards.
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Subsystem LEVel (Input Level)

The subsystem LEVel determines the input level for the currently used input. It corresponds to the tab
Input Level in the popup menu Group Configuration.

[SENSe:]LEVel:MAXimum <Level> Max. Level
<Level> Description of parameters Def. value Def. unit Unit ring
—-48 dBm to + 47 dBm | Maximum input level for RF 1 0.0 dBm
—62 dBm to + 33 dBm | Maximum input level for RF 2 0.0 dBm
—85 dBm to —6 dBm Maximum input level for RF 4 IN 0.0 dBm
Description of command FW vers.
This command defines the maximum expected input level. The value range depends on V2.50
the RF input used and the external attenuation set (see
[ SENSe: ] CORRect i on: LOSS: | NPut <nr >[ : MAGNi t ude] command).

[SENSe:]LEVel:MODE <Mode> Mode
<Mode> Description of parameters Def. value Def. unit Unit ring
AUTO | MANUAL Maximum input level mode for RF AUTO

Description of command FW vers.
This command defines the maximum expected input level mode. V2.50
DEFault:LEVel <Enable> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON this command sets all parameters of |V2.50
the LEVel subsystem to their default values (the setting OFF results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Subsystem INTernal (AWGN Generator)

The subsystem INTernal determines the bandwidth of the internal Additive White Gaussian Noise gen-

erator. It corresponds to the tab Internal in the popup menu Group Configuration.

<Bwidth> Description of parameters Def. value Def. unit

B123 | 1.23 MHz bandwidth B123 -
B180 1.80 MHz bandwidth

Description of command

This command determines the bandwidth of the calibrated wideband signal simulating
white noise.

SOURce:INTernal: AWGN:BANDwidth <Bwidth> AWGN Bandwidth

Unit ring

FW vers.
V2.50

<Enable> Description of parameters Def. value | Def. unit

ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON this command sets all parameters of
the INTernal subsystem to their default values (the setting OFF results in an error mes-
sage).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

DEFault:INTernal <Enable> Default Settings

Unit ring

FW vers.
V2.50

1115.5581.12 6.4

E-1



CMU-K81/-K82 List of Commands

Connection Control

The remote-control commands presented in this section determine inputs and outputs used as well as
the reference frequency. They correspond to the settings in the popup menu of the softkey Connect.
Control, located to the right of the headline of each main menu.

Note:The settings provided in the Signalling tab of the Connect. Control menus are also accessi-
ble from the Analyzer/Generator menu; they are described in section Analyzer/Generator on
page 6.5.

Subsystem for Input and Output (External Attenuation at the Con-
nectors)

The subsystem for input and output configures the input and output connectors. The subsystem corre-
sponds to the tab RF &, in the popup menu Connect. Control.

INPut[:STATe] <State> RF Input
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 | Connector RF 1 used as input RF2 -

RF2 | Connector RF 2 used as input

RF4 Connector RF 4 IN used as input

Description of command FW vers.

This command determines the connector to be used for RF input signals. The bidirectional |V2.50
connectors RF 1 and RF 2 can be used both as input and output connectors in the same
measurement (see OUTPut [ : STATe] ).

Only one input and one output may be active at the same time, a new RF input setting su-
persedes the previous one.

OUTPuULt[:STATe] <State> RF Output
<State> Description of parameters Def. value [ Def. unit Unit ring
RF1 | Connector RF 1 used as output RF2 -

RF2 | Connector RF 2 used as output

RF3 Connector RF 3 OUT used as output

Description of command FW vers.

This command determines the connector to be used for RF output signals. The bidirectional | V2.50
connectors RF 1 and RF 2 can be used as input and output connectors in the same meas-
urement (see | NPut [ : STATe] ).

Only one input and one output may be active at the same time, a new RF output setting
supersedes the previous one.
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[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation>

where <nr>=1,2

-90 dB to +90 dB | Value for external attenuation at the input <nr>,

where <nr>=4 0.0

SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Input
<Attenuation> Description of parameters Def. value [ Def. unit Unit ring
-50 dB to +50 dB | Value for external attenuation at the input <nr>, 0.0 dB

Description of command FW vers.
This command assigns an external attenuation value to the inputs of the instrument (RF 1, |V2.50
RF 2, RF 4 IN).

[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation>
SOURce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Output
<Attenuation> Description of parameters Def. value [ Def. unit Unit ring
—50 dB to +50 dB | Value for external attenuation at output <nr>, 0.0 dB
where <nr>=1,2
-90 dB to 90 dB Value for external attenuation at output <nr>, 0.0
where <nr>=3 '

Description of command FW vers.
This command assigns an external attenuation value to the outputs of the instrument (RF 1, | V2.50
RF 2, RF 3 OUT).

Subsystem DM:CLOCKk (Synchronization)

The subsystem DM:CLOCKk sets a system clock specific to the network. This frequency is set in the tab

Synch. in the popup menu Connect. Control.

SOURce:DM:CLOCK:STATe <Mode> REF OUT 2
<Mode> Description of parameters Def. value Def. unit Unit ring
ON | OFF Switch on/off system clock OFF -

Description of command FW vers.
This commands switches the system clock specific to the network at the REF OUT 2 con- V2.50
nector on or off.

SOURce:DM:CLOCK:FREQuency <Frequency> REF OUT 2
<Frequency> Description of parameters Def. value | Def. unit Unit ring
NCD1 | 39.3216 MHz System Clock Frequency NCD1

NCD?2 | 19.6608 MHz System Clock Frequency

NCD3 | 13.1072 MHz System Clock Frequency

NCD4 9.8304 MHz System Clock Frequency

Description of command FW vers.
This command determines the system clock frequency applied to REF OUT 2. V2.50
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Analyzer/Generator

Subsystem RFANalyzer (Analyzed RF Signals)

The subsystem RFANalyzer specifies which type of RF signals can be analyzed. It corresponds to the
softkey Analyzer Settings in the measurement menu Analyzer/Generator.

[SENSe:]IRFANalyzer:FREQuency <Number> RF Frequency
<Number> Description of parameters Def. value Def. unit Unit ring
0.200 000 MHz to Input frequency MHz
2700.000 000 MHz | Default Input Frequency for

following standards:

US Cell 1IS95 833.490 000

Japan Cell IS95 915.950 000

Japan Cell T53 915.950 000

China Cell 1S95 891.962 000

US PCS UB-IS-95 1851.250

US PCS J-STDO08 1851.250

Korea PCS UB-1S-95 1753.750

Korea PCS J-STDO08 1753.750
Description of command FW vers.
This command defines the frequency of the RF signal analyzed. With the command V2.50

[ SENSe: ] RFANal yzer : FREQuency: UNI T, the default frequency unit can be changed,
and even CDMA channel numbers can be entered instead of frequencies. In the latter case,
the assignment of channel numbers and frequencies meets the specification for the reverse
channel (signal direction from mobile to CMU).

[SENSe:]RFANalyzer:FREQuency:UNIT <Unit> Frequency Unit
<Unit> Description of parameters Def. value Def. unit Unit ring
Hz | KHZ | MHZ | GHZ | | Frequency unit or Channel CH

CH Number

Default Channel number
for following standards:

USCelllIS95 283
JapanCelllS95 76
JapanCellT53 76
ChinacCelllS95 79
USPCSUB-1S-95 25
USPCSJ-STDO08 25
KoreaPCSUB-1S-95 75
Korea PCS J-STDO08 75
Description of command FW vers.

This command defines whether the frequency of the RF signal analyzed is specified in fre- | V2.50
quency units or as a CDMA channel number. Frequency units must be used to select input
signals that are outside the designated channel range.
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Generator Object "RFGenerator" — Generator control

The subsystem RFGenerator configures the RF signals generated by the CMU. It corresponds to the
softkey Generator Lvl. and the hotkey Gen. Control in the measurement menu Analyzer/Generator.

INITiate:RFGenerator Start RF generator, reserve resources RUN
ABORt:RFGenerator Switch off RF generator, release resources OFF
Description of command FW vers.

These commands have no query form. They start and stop the RF generator, setting it to V2.50
the status indicated in the top right column.

FETCh:RFGenerator:STATus? Generator Status
Returned values Description of parameters Def. value Def. unit Unit ring
OFF | Generator switched off (ABORt or *RST) OFF -

RUN | Running (I NI Ti at e)

ERR Switched off (could not be started)

Description of command FW vers.
This command is always a query. It returns the current generator status. V2.50

Generator Settings — Subsystem RFGenerator

The subsystem RFGenerator:.. configures the generated RF signal. It corresponds to the softkeys Gen-
erator Lvl. and Generator Set. and the associated hotkeys.

SOURce:RFGenerator:LEVel

<CDMA_Power><Traffic_Lev><Paging_Lev><Sync_Lev><Pilot_Lev> RF Level
<Level> Description of command FW vers.
CDMA Power for following RF OUT:

—144.0 dBm to —-33.0 dBm | RF1, 0.0 dB ext. atten. 0.0 dBm

—144.0 dBm to —16.0 dBm | RF2, 0.0 dB ext atten. 0.0 dBm

—97.0dBm to 7.0 dBm RF3 OUT , 0.0 dB ext. atten 0.0 dBm

—20.0dB to —7.0 dB | OFF, Traffic Level -14.0 dB

—20.0dB to —7.0 dB | OFF, Paging Level -12.0 dB

—20.0dB to —7.0 dB | OFF, Sync Level -16.0 dB

—20.0 dB to —7.0 dB | OFF Pilot Level -7.0 dB

Description of command FW vers.
This command determines all RF generator levels of the CMU. This includes the total V2.50
CDMA output power (absolute value, in dBm) and the levels in the forward traffic channel,

the forward paging channel, the forward sync channel, and the forward pilot channel. The

individual channel powers are in units relative to the total CDMA power.

CDMA Power value range depends on the RF input used and the external attenuation set.
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SOURce:RFGenerator:OCNS <Mode> OCNS Settings

<Level> (for query only Description of parameters Def. value [ Def. unit

OCNS Level | OCNS level relative to CDMA power - dB
OFF OCNS generator off

<Mode> (for setting command) | Description of parameters Def. value | Def. unit

AUTO | Use calculated OCNS level AUTO -
OFF OCNS generator off

Description of command

This command determines the level of the Orthogonal Channel Noise Simulator. In the
AUTO setting, the OCNS level is such that the sum of all generator levels and the OCNS
level equals the nominal base station power. The query returns the OCNS level in units
relative to the CDMA power (see SOURce: RFGener at or : LEVel command).

Unit ring

Unit ring

FW vers.
V2.50

SOURce:RFGenerator:IMPairments <AWGN_Lev>,<Freq_Offset> Impairments

Parameters Description of parameters Def. value [ Def. unit

—20.0 dBto +4.0dB | AWGN level OFF dB
OFF, AWGN generator off

—50.0 kHz to +50.0 kHz | BS frequency offset OFF Hz
OFF no frequency offset

Description of command

This command determines an Additional White Gaussian Noise level and a frequency offset
to impair the RF generator signal.

Unit ring

FW vers.
V2.50

SOURce:RFGenerator:FREQuency <Number> RF Frequency

<Number> Description of parameters Def. value Def. unit

0.200 000 MHz to Input frequency MHz
2700 .000 000 MHz | Default Input Frequency for
following standards:

US Cell 1IS95 878.490 000
Japan Cell IS95 860.950 000
Japan Cell T53 860.950 000
China Cell 1IS95 936.962 000

US PCS UB-IS-95 1931.250
US PCS J-STDO08 1931.250
Korea PCS UB-I1S-95 1843.750
Korea PCS J-STDO08 1843.750

Description of command

This command defines the frequency of the RF signal generated. With the command
SOURce: RFGener at or : FREQuency: UNI T, the default frequency unit can be changed,
and even CDMA channel numbers can be entered instead of frequencies. In the latter case,
the assignment of channel numbers and frequencies meets the specification for the forward
channel (signal direction from CMU to mobile under test).

Unit ring

FW vers.
V2.50
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SOURce:RFGenerator:FREQuency:UNIT<Unit or Number> Frequency Unit or Channel
<Unit or Number> Description of parameters Def. value Def. unit Unit ring
Hz | KHZ | MHZ | GHZ | | Frequency unit or Channel CH

CH Number

Default Channel number
for following standards:

USCelllS95 283
JapanCelllS95 76
JapanCellT53 76
ChinaCelllS95 79
USPCSUB-1S-95 25
USPCSJ-STDO08 25
KoreaPCSUB-1S-95 75
Korea PCSJ-STDO08 75

Description of command FW vers.
This command defines whether the frequency of the RF signal generated is specified in V2.50
frequency units or as an CDMA channel number. Frequency units must be used to select
input signals that are outside the designated CDMA channel range.

SOURce:RFGenerator:TCH <Channel> Traffic Channel
<Channel> Description of parameters Def. value Def. unit Unit ring
210 31, 33t0 63 Traffic channel number (CDMA 800) 8 -

Traffic channel number (CDMA 1900) -

Description of command FW vers.
This command determines the number of the traffic channel generated by the CMU. V2.50
SOURce:RFGenerator:PNOFfset <PNOffset> PN Offset

<PNOffset>> Description of parameters Def. value | Def. unit Unit ring
O0to +511 PN offset 0 -

Description of command FW vers.
Describes an offset for the timing of the pilot channel, the sync channel message, and the V2.50
long code mask of the paging channel.

SOURce:RFGenerator:FOFFset <FrameOffset> Frame Offset
<FrameOffset>> Description of parameters Def. value | Def. unit Unit ring
Oto +15 Frame offset 0 -

Description of command FW vers.

This command defines an offset for the traffic channel timing in CDMA frames. V2.50
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SOURce:RFGenerator:RATE <Rate> Rate Set
<Rate>> Description of parameters Def. value [ Def. unit Unit ring
RO8K | 8 kbps rate RO8K -

R13K 13 kbps rate

Description of command FW vers.
This command sets the data rate. V2.50
SOURce:RFGenerator:FRATe <DataRate> Data Rate
<DataRate>> Description of parameters Def. value | Def. unit Unit ring
EIGHth | Frames at 1/8 of the rate set FULL -

QUARter | Frames at 1/4 of the rate set

HALF | Frames at 1/2 of the rate set

FULL Frames at the full rate set

Description of command FW vers.
This command sets the frame rate for a traffic channel. V2.50

SOURce:RFGenerator:PCBits <PCBits>

Power Control Bits

<PCBits> Description of parameters Def. value | Def. unit Unit ring
HOLD | Alternating up/down control bits HOLD -

ADOW | All power control bits down

AUP | All power control bits up

RTES | Range test mode

OFF Disable power control bits

Description of command FW vers.
This command defines the power control bits in the RF generator signal. V2.50
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Test Object MODulation

The subsystem MODulation measures general scalar modulation parameters. The subsystem corre-
sponds to the output fields in the Analyzer/Generator menu and the popup menu Modulation Quality
Configuration.

Control of Measurement — Subsystem MODulation

The subsystem MODulation controls the modulation measurement. It corresponds to the softkey
Modulat. Quality in the measurement menu Analyzer/Generator.

INITiate:MODulation Start new measurement RUN
ABORt:MODulation Abort running measurement and switch off OFF
STOP:MODulation Stop measurement after current stat. cycle STOP
CONTinue:MODulation Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, |V2.50

setting it to the status indicated in the top right column.

CONFigure:MODulation:EREPorting <Mode> Event Reporting

<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF - -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (see Chapter 5 of the CMU 200 Operating manual about event reporting).

FETCh:MODulation:STATus?

Measurement Status

Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -
RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
11010000 | | counter for current statistics cycle NONE
NONE, No counting mode set -
110 1000 | Counter for current evaluation period within a cycle | NONE
NONE Statistic count set to off -
Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the Modulation Quality Configuration menu.

Subsystem MODulation:CONTrol

The subsystem MODulation:CONTrol configures the modulation measurement. It corresponds to the
tabs Control and Statistics in the popup menu Modulation Configuration.

CONFigure:MODulation:CONTrol <Statistics>, <Repetition>, <StopCond>, <Stepmode>
Scope of Measurement

<Statistics> Description of parameters Def. value | Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -
NONE Statistics off
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | Continuous measurement (until STOP or ABORT) SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Multiple measurement

(counting, until St atus = STEP | RDY)
<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) SON -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.
This command sets all measurement control parameters. It combines the V2.50
... CONTrol : STATi sti cs and the .. . CONTr ol : REPet i ti on commands.

CONFigure:MODulation:CONTrol:STATistics <Statistics> Statistic Count
<Statistics> Description of parameters Def. value | Def. unit Unit ring
1to 1000 | No. of bursts within a statistics cycle 100 -

NONE Statistics off

Description of command FW vers.
This command selects the type of measured values and determines the number of bursts V2.50
forming one statistics cycle.
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CONFigure:MODulation:CONTrol:REPetition

<Repetition> ,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Multiple measurement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -
NONE Continue measurement even in case of error
<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has

no effect; the measurement is always stopped after a single shot.

DEFault:MODulation:CONTrol <Enable> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring

ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all parameters V2.50
of the MODulation:CONTrol subsystem to their default values (the setting OFF results in
an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Tolerance values — Subsystem MODulation:LIMit

The subsystem MODulation:LIMit defines tolerance values for the modulation measurement. The sub-

system corresponds to the Limits tab in the popup menu Modulation Quality Configuration.

CONFigure:MODulation:LIMit[: SCALar][:SYMMetric][:COMBined]:VALue

Limits

<Wavef_Quality>, <CarrFreqErr>, <TransmitTimeErr>,<CarrFeedthr>, <IQImbalance>

the MODulation:LIMit subsystem to their default values (the setting OFF results in an error
message).

If used as a query, the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Parameter Description of parameters Def. value [ Def. unit Unit ring
0.0to +1.0, Waveform Quality 0.944 -
—10.0 Hz to 0.0 Hz, Carrier Frequency Error 300.0 Hz

0.0 ps to 10.0 ps, Tansmit Time Error 1.0 us
—120.0 dB to -20.0 dB, Carrier Feedthrough -25.0 dB
—120.0 dB to -20.0 dB 1/Q Imbalance -30.0 dB

Description of command FW vers.
This command defines upper limits for all quantities describing the modulation quality. V2.50
DEFault:MODulation:LIMit <Enable> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
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Measured Values — Subsystem MODulation

The subsystem MODulation measures and returns the modulation parameters and compares them with
the tolerance values. The subsystem corresponds to the various output elements in the measurement
menu MODulation, application Overview.

Returned values

Waveform Quality,
Carrier Frequency Error,
Tansmit Time Error,
Carrier Feedthrough,
I/Q Imbalance,

Meas. out of Tolerance

Description of command

READ[:SCALar]:MODulation?
FETCh[:SCALar]:MODulation?
SAMPIe[:SCALar]:MODulation?

Value range

0.0 to +1.0,

—10.0 Hz to 0.0 Hz,
0.0 ps to 10.0 ps,
—120.0 dB to -20.0 dB,
—-120.0 dB to -20.0 dB
0% to 100 %

Def. value

NAN
NAN
NAN
NAN
NAN
NAN

Def. unit

Hz
Us
dB
dB
%

These commands are always queries. They start a modulation measurement and output all
scalar measurement results (see Chapter 4).

Start single shot measurement and return results
Read out meas. results (unsynchronized)
Read out measurement results (synchronized)

Unit ring

FW vers.

V2.50

CALCulate[:SCALar]:MODulation:MATChing:LIMit?

Limit Matching

Returned values Value range Def. value | Def. unit Unit ring

Waveform Quality, INV -
Carrier Frequency Error, For all measured values: INV -
Tansmit Time Error, INV -
Carrier Feedthrough, NMAU | NMAL | INV | OK INV -

I/Q Imbalance INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for | V2.50
the scalar measured values (see above command) have been exceeded.

The following messages may be output for all measured values:
NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
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CDMA Mobile Tests (Signalling Mode)

In the Signalling mode, the CMU is able to generate control and traffic channel signals and to set up a
call to the mobile. A broad range of signalling parameters can be configured and measurements may be
performed with a call connection established.

Group Configuration

The remote-control commands in this section are used to configure the measurements in the function
group CDMA1900-MS Signalling globally, i.e., they provide settings that are valid for all measurements
within the function group. They correspond to the settings in the popup menu of the softkey Group Con-
fig. located to the left of the headline of each main menu.

Network Standards — Subsystem NSTandard

The NSTandards system switches over between the different CDMA network standards. It corresponds
to the Network tab in the popup menu Group Configuration.

CONFigure:NSTandard <Standard> Network Standard
<Standard> Description of parameters Def. value Def. unit Unit ring
For CDMA Cellular MS

U9s | US Cell 1IS95 U5 -

Jo5 | Japan Cell IS95

JT53 | Japan Cell T53

C95 China Cell 1IS95
For CDMA PCS MS

UP95 | US PCS UBIS95 UP95 -

UPO08 | US PCS JSTDO008

KP95 | Korea PCS UBIS95

KP08 Korea PCS JSTDO008
Description of command Sig. State FW vers.

This command activates the test mode according to one of the provided CDMA | all V2.50

network standards.
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Group Configuration

The remote-control commands in this section are used to configure the measurements in the function
group CDMAB800/1900-MS Non Signalling globally, i.e., they provide settings that are valid for all meas-
urements within the function group. They correspond to the settings in the popup menu of the softkey

Group Config. located to the left of the headline of each main menu.

Subsystem INTernal (AWGN Generator)

The subsystem INTernal determines the bandwidth of the internal Additive White Gaussian Noise gen-

erator. It corresponds to the tab Internal in the popup menu Group Configuration.

<Mode> Description of parameters Def. value Def. unit

B123 | 1.23 MHz bandwidth B123 -
B180 1.80 MHz bandwidth

Description of command

This command determines the bandwidth of the calibrated wideband signal simulating
white noise.

SOURce:INTernal:AWGN:BANDwidth <Bwidth> AWGN Bandwidth

Unit ring

FW vers.
V2.50

<Enable> Description of parameters Def. value | Def. unit

ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all parameters of
the subsystem INTernal to their default values (the setting OFF results in an error mes-
sage).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

DEFault:INTernal <Enable> Default Settings

Unit ring

FW vers.
V2.50

1115.5581.12 6.18

E-1




CMU-K81/-K82 List of Commands

Connection Control

The remote-control commands presented in this section control the signalling (call setup and release,

services, signalling parameters), determine the inputs and outputs as well as the reference frequency.
They correspond to the settings in the popup menu of the softkey Connect. Control located to the right
of the headline of each main menu.

Note: Some parameters of the CMU assume several independent values: The default value is
used to set up a call; most default values can be modified in the signalling states Signal Off, Sig-
nal On and MS Registered. The current value during the call (signalling states Call Established)
can still be changed, however, modifying this current value does not alter the default value. The
handoff value comes into effect after a handoff from another to the current network; most handoff
values can be set in all signalling states.

Many of the default and current parameters in CDMA 800/1900-MS occur in the SIGNalling and
in the BSSignal subsystems. Default values are set with a CONFi gure ... command, current
values are set with the corresponding PROCedur e ... command.

Signalling — Subsystem SIGNalling (Call Setup and Cleardown)

The subsystem SIGNalling controls the call setup and cleardown from the CMU to the mobile and de-
termines the signalling parameters. It corresponds to the different tabs Signalling (for different signalling
states, see command PROCedur e: SI GNal | i ng: ACTi on) in the popup menu Connect. Control.

PROCedure:SIGNalling:ACTion <Action> Signalling Control
<Action> Description of parameters Def. value | Def. unit Unit ring
SOFF | Switch off RF signal (signal off) - - -

SON | Switch on RF signal (signal on)

CTM | Call to mobile

CRELease | Call release

UNRegister | Unregister

HANDoff Handoff

Description of command Sig. State FW vers.
This command has no query form and no default value. It changes between See below |V2.50
the different signalling states of the CMU.
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SYNC

Default SON N
_ SOFF > > SON
SOFF
\ UNRegister
SOFF
CTM
SOFF
CTM
VCES/TCES | < VCAL/TCAL «
(automatic, when
call is accepted/
mobile is picked up)
CRELease

Fig. 6-1: Signalling states of the CMU and transitions

Signalling states:

See next command, [ SENSe: ] SI GNal | i ng: STATe?
Actions (initiated from the CMU):

See description of command [ PROCedur e: ] SI GNal | i ng: ACTi on

Further transitions between the signalling states (not shown in Fig. 6-1) may occur, e.g. in case of er-
rors. For the transitions and signalling states related to handoff procedures (CDMA to AMPS) refer to
the AMPS-MS operating manual.

[SENSe:]SIGNalling:STATe?

Signalling State

Return Description of parameters Def. Def. unit Unit ring
value
SOFF | RF signal switched off (Signal Off) - -
SON | RF signal switched on (Signal On)
SYNC | MS registration performed (Synchronized)
VCAL | Mobile is ringing (Voice Call Alerting)
TCAL | Mobile is ringing (Test Call Alerting)
VCES | Voice call to mobile set up (Voice Call Established)
TCES | Test call to mobile set up (Test Call Established)
CPEN | Call pending (Handoff procedures)
RPEN Registration pending (Handoff procedures)
Description of command Sig. State FW vers.
This command is always a query. It returns the current signalling state. all V2.50
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Subsystem BSSignal... (Signal of Base Station/CMU)

The subsystem BSSignal... configures the RF and traffic channels for the signals transmitted by the
CMU to the mobile phone. It corresponds to the tab BS Signal in the popup menu Connect. Control.

CONFigure:BSSignal:SIGNalling: TCH <Number>

<Number>

210 31, 33to 63

Description of parameters Def. value

Number of traffic channel, CDMAS800 8
Number of traffic channel, CDMA1900

Description of command

This command determines the traffic channel number. The command is valid in
the Signal Off, Signal On, Registered states.These commands are not valid in
the call established states.

Traffic Channel

Def. unit Unit ring
Sig. State FW vers.
all V2.50

PROCedure:BSSignal:SIGNalling: TCH <Number>

Traffic Channel

<Number> Description of parameters Def. value Def. unit Unit ring

2 to 31, 33to 63 Number of traffic channel, CDMAS800 8 -
Number of traffic channel, CDMA1900 -

Description of command Sig. State FW vers.
This command determines the traffic channel number. These commands are VCES V2.50
only valid when in the call establish states (voice or test). TCES
CONFigure:BSSignal: SIGNalling:RFCHannel <Number> RF Channel

<Number> Description of parameters Def. value Def. unit Unit ring
1to 799 and Number of RF channel, US Cellular IS 95 283 -

990 to 1023 -
0to 1199 Number of RF channel, Japan Cellular IS95 |76
0to 1199 Number of RF channel, Japan Cellular T 53 76
0 to 1000 and Number of RF channel, China Cellular IS 95 79
1329 to 2047
Oto 1199 Number of RF channel, US PCS UB-1S-95 25
Oto 1199 Number of RF channel, US PCS J-STDO08 25
0 to 699 Number of RF channel, Korean PCS UB-IS-95 | 75
0 to 699 Number of RF channel, Korean PCS J-STDO08 | 75

Description of command Sig. State FW vers.
This command determines the RF channel number. These commands are valid | SOFF V2.50
in the Signal Off state and call established states. TCES

VCES
Q: all
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PROCedure:BSSignal:SIGNalling:RFCHannel <Number> RF Channel
<Number> Description of parameters Def. value Def. unit Unit ring
1to 799 and 990 to 1023 Number of RF channel, US Cellular 283 -

0to 1199 Number of RF channel, Japan Cellular |76 -

0 to 1000 and 1329 to 2047 | Number of RF channel, China Cellular |79

0to 1199 Number of RF channel, US PCS 25

0 to 699 Number of RF channel, Korean PCS 75

Description of command Sig. State FW vers.
This command determines the RF channel number. This command is only valid | VCES V2.50
in the call establish states (voice or test). TCES
CONFigure:BSSignal:SIGNalling:PNOFfset <Number> PN Offset

<Number> Description of parameters Def. value Def. unit Unit ring
0to +511 PN offset 0 -

Description of command Sig. State FW vers.
This command determines an offset for the timing of the pilot channel, the sync | SOFF V2.50
channel message, and the long code mask of the paging channel. TCES

VCES

Q: all
PROCedure:BSSignal:SIGNalling:PNOFfset <Number> PN Offset
<Number> Description of parameters Def. value Def. unit Unit ring
0to +511 PN offset 0 -

Description of command Sig. State FW vers.
This command determines an offset for the timing of the pilot channel, the sync | VCES V2.50
channel message, and the long code mask of the paging channel. These com- | TCES
mands are only valid in the call establish states (voice or test).

CONFigure:BSSignal:SIGNalling:FOFFset <Number>

<Number>
Oto +15

Description of command

Def. value

0

Description of parameters

Frame offset

This command determines an offset for the traffic channel timing in CDMA
frames. The command valid in the Signal Off, Signal On, Registered states.This
command is not valid in the call established states.

Frame Offset

Def. unit

Sig. State

all

Unit ring

FW vers.
V2.50

PROCedure:BSSignal:SIGNalling:FOFFset <Number>

Frame Offset

<Number> Description of parameters Def. value Def. unit Unit ring
0to +15 Frame offset 0 -

Description of command Sig. State FW vers.
This command determines an offset for the traffic channel timing in CDMA VCES V2.50
frames. This command is only valid in the call establish states (voice or test). TCES
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CONFigure:BSSignal:SIGNalling:CMODe <Mode> Call Mode
PROCedure:BSSignal:SIGNalling:CMODe <Mode>

<Number> Description of parameters Def. value Def. unit Unit ring
DL8 | Test loopback 8 kbps VL8E -

DL13 Test loopback 13 kbps
VLS8 | Voice loopback 8 kbps basic
VL8E | Voice loopback 8 kbps enhanced
VL13 Voice loopback 13 kbps

Description of command Sig. State FW vers.
This command determines the preferred call mode. all V2.50
CONFigure:BSSignal:SIGNalling:FRATe <Rate> Frame Rate
<Rate> Description of parameters Def. value Def. unit Unit ring
EIGHth | Frames at 1/8 of the rate set FULL -

QUARter Frames at 1/4 of the rate set

HALF Frames at 1/2 of the rate set

FULL Frames at the full rate set

Description of command Sig. State FW vers.
This command sets the frame rate for a traffic channel for test calls only. all V2.50

[SENSe:]1BSSignal:SIGNalling:RFRequency?

Returned Values Description of parameters Def. value
Default TX Frequency, |Default BS Transmitter Frequency 870.06
Default RX Frequency, |Default BS Receiver Frequency 925.75
Current TX Frequency, |Current BS Transmitter Frequency 870.06
Current RX Frequency | Current BS Receiver Frequency 925.75

Description of command

This command is always a query. It returns the four values (read only): Default TX
Frequency, Default RX Frequency, Current TX Frequency, Current RX Fre-
guency.

Mobile Frequency

Def. unit

MHZ

Sig. State

all

Unit ring

FW vers.
V2.50

DEFault:BSSignal:SIGNalling <Enable >

Default Settings

<Enable> Description of parameters Def. value Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values
Description of command Sig. State | FW vers.
If used as a setting command with the parameter ON, this command sets all | SOFF V2.50
parameters of the subsystem BSSignal to their default values (the setting OFF [ SON
results in an error message). SYNC
If used as a query the command returns whether all parameters are set to their Q:al
default values (ON) or not (OFF).
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Subsystem BSSignal:LEVel (Level of Base Station/CMU Signals)

The subsystem BSSignal:LEVel determines the level of the different components of the signals trans-
mitted by the CMU to the mobile phone. It corresponds to the CDMA Levels table section in the

BS Signal tab in the popup menu Connect. Control.

CONFigure:BSSignal:LEVel
<CDMA_Power><Traffic_Lev><Paging Lev><Sync_Lev><Pilot_Lev>

Values Description of parameters Def. value
CDMA Power

—144.0 dBm to —33.0 dBm | RF1 OUT, 0 dB ext. atten. -70.0
—-144.0 dBm to —18.0 dBm | RF2 OUT, 0 dB ext. atten.

-97.0 dBm to 7.0 dBm RF3 OUT, 0 dB ext. atten

—20.0 dB to —-7.0 dB, Traffic Level -14.0
—20.0 dB to —7.0 dB, Paging Level -12.0
—20.0 dB to —7.0 dB, Sync Level -16.0
-20.0dB to -7.0 dB Pilot Level -7.0

Description of command

This command determines all RF levels of the CMU. This includes the total
CDMA output power (absolute value, in dBm) and the levels in the forward traffic
channel, the forward paging channel, the forward sync channel, and the forward
pilot channel. The individual channel powers are in units relative to the total
CDMA power. CDMA Power value range depends on the RF input used and the
external attenuation set.

Def. unit

dBm

dB
dB
dB
dB

Sig. State
SOFF

SON
SYNC

Q: all

RF Level
Unit ring

FW vers.
V2.50

SOURce:BSSignal:LEVel:OCNS?
<Level> for query Description of parameters Def. value
OCNS Level OCNS Level relative to CDMA power -
Description of command

This command is always a query. It returns the level of the Orthogonal Channel
Noise Simulator in units relative to the CDMA power (see CONFi g-
ur e: BSSi gnal : LEVel command).

OCNS Settings

Def. unit
dB
Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

SOURce:BSSignal:LEVel:OUTPut?

Output Level

<Level> for query Description of parameters Def. value | Def. unit Unit ring
Output Power Total output power dB
Description of command Sig. State | FW vers.
This command is always a query. It returns the total output power of the CMU, i.e. | SOFF V2.50
the CDMA power plus the AWGN level. SON
SYNC
Q: all
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DEFault:BSSignal:LEVel <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all
parameters of the subsystem BSSignal:LEVel to their default values (the setting
OFF results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Default Settings

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

DEFault:BSSignal <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all
parameters of the subsystem BSSignal to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Default Settings

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

Subsystem HANDoff: TARGet (Handoff Target)

The subsystem HANDoff: TARGet sets the target for a forced handoff of the mobile phone. The corre-
sponding softkeys are located in the tab Handoff in the popup menu Connect. Control.

STATus:HANDoff: TARGet:LIST?

Destination List

Response Description of parameters Def. value Def. unit Unit ring
"AMPSMS"| Target list for CDMA 800/1900 - - -
"AMPSMSFallback"

Description of command Sig. State | FW vers.
This command is always a query and returns a list of all networks that are avail- | all V2.50
able for a handoff. On registration, the complete (default) target list is replaced by
the actual target list depending on the capabilities of the mobile station.
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Description of command

This command selects a handoff target. The targets available depend on the
current network and on the capabilities of the mobile station; see previous com-
mand. The query returns NONE unless a destination has been selected before.

Handoff is initiated via the PROCedur e: SI GNal | i ng: ACTi on HANDof f com-
mand.

Sig. State

TCES
Q: all

CONFigure:HANDoff: TARGet <Target> Destination Selection
<Target> Description of parameters Def. value | Def. unit Unit ring
"AMPSMS" | Possible target for CDMA 800/1900 NONE - -
"AMPSMSFallback" |

NONE No handoff

FW vers.
V2.50

DEFault:HANDoff <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all
parameters of the subsystem Handoff to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Default Settings

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

DEFault:HANDoff:SIGNalling <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all
parameters of the subsystem BSSignal to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Default Settings

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50
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Subsystem NETWork

The subsystem NETWork determines the parameters of the radio network and the existing radio link.
The subsystem corresponds to the popup menu Network in the menu group Connect. Control.

Subsystem NETWork:MSETtings (Mobile Settings)

The subsystem NETWork:MSETtings defines the mobile parameters. The subsystem corresponds to
the table field Mobile Settings in the popup menu Network.

CONFigure:NETWork:MSETtings:IDTYpe <Type> MSID Type
<Mode> Description of parameters Def. value | Def. unit Unit ring
MIN | 34-bit MIN (mobile identification number) IMSI - -

IMSI 50-bit IMSI (international mobile subscriber identity)

Description of command Sig. State | FW vers.

This command determines which type of mobile station identity is to be used for | SOFF V2.50

call setup to the mobile phone. SON

SYNC

Q: all
CONFigure:NETWork:MSETtings:ID <ID> MIN or IMSI
<ID> Description of parameters Def. value | Def. unit Unit ring
"0" to "2%° — 1" Mobile ID (34-bit or 50-bit) 0 - -
Description of command Sig. State | FW vers.

This command determines themobile ID used to set up a call to the mobile phone. | SOFF V2.50
The ID type is set via CONFi gur e: NETWr k: MSETt i ngs: | DTYpe, see above. [SON

SYNC

Q: all
[SENSe:INETWork:MSETtings:PREVision? Protocol Revision
Returned values Description of parameters Def. value | Def. unit Unit ring
1| TIA/EIA/IS-95 - -
2] TIA/EIA/1S-95-A
3 TIA/EIA/TSB-74
Description of command Sig. State | FW vers.
This command is always a query. This command returns the version of the SOFF V2.50
transmission protocol used by the mobile station. SON

SYNC

Q: all
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Subsystem NETWork:SYSTem (System Parameters)

The subsystem NETWork:System determines system parameters for the radio connection. The sub-
system corresponds to the table field System Parameters in the popup menu Network.

CONFigure:NETWork:SYSTem:PREVision <Revision>

Protocol Revision

<Revision> Description of parameters Def. value Def. unit Unit ring
1] TIA/EIA/IS-95 3 -
2] TIA/EIA/IS-95-A
3 TIA/EIA/TSB-74
Description of command Sig. State FW vers.
This command defines the version of the transmission protocol for the CMU to SOFF V2.50
use. SON
SYNC
Q: all
CONFigure:NETWork:SYSTem:TBReg <Time> Time Based Registration
<Time> Description of parameters Def. value Def. unit Unit ring
R0O12sec | RO14sec | RO17sec | Registration interval in seconds [ RO12sec -
R020sec | R024sec | R029sec |
R034sec | RO41sec | RO49sec |
R058sec | RO69sec | R0O82sec |
R089sec | R097sec | R116sec |
OFF no periodic registration
Description of command Sig. State | FW vers.
This command sets the periodic registration interval. SOFF V2.50
SON
SYNC
Q: all

CONFigure:NETWork:SYSTem:BSID <ID>

Base Station ID

<Revision> Description of parameters Def. value Def. unit Unit ring
0 to 65534 16-bit BTS ID 1 -
Description of command Sig. State | FW vers.
This command defines the base station identification for the CMU. SOFF V2.50
SON
SYNC
Q: all
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Subsystem NETWork:PCHannel (Paging Channel)

The subsystem NETWork:PCHannel determines the paging channel parameters. The subsystem corre-

sponds to the table field Paging Channel in the popup menu Network.

<Index>

0to 1023

Description of command

Description of parameters

10-bit Slot Cycle index

CONFigure:NETWork:PCHannel:SCINdex <Index>

This command defines which slot cycle the paging channel uses.

Def. value

0

Slot Cycle Index

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

Subsystem NETWork:IDENtity

The subsystem NETWork:IDENity defines the identity of the mobile radio network. The subsystem
corresponds to the table field Network Identity in the popup menu Network.

CONFigure:NETWork:IDENtity:MCC <Code> MCC
<Code> Description of parameters Def. value Def. unit Unit ring
0to 999 Mobile country code 0 - -
Description of command Sig. State FW vers.
This command defines the mobile country code. SON, SOFF, SYNC |Vv2.50
Q: all
CONFigure:NETWork:IDENtity:SID <Code> SID
<Code> Description of parameters Def. value Def. unit Unit ring
1to 32767 15-hit system identity code 1 - -
Description of command Sig. State FW vers.
This command defines the system identity code. SON, SOFF, SYNC |V2.50
Q: all
CONFigure:NETWork:IDENtity:NID <Code> NID
<Code> Description of parameters Def. value Def. unit Unit ring
0 to 65534 16-bit network identity code 1 - -
Description of command Sig. State FW vers.
This command defines the network identity code. SON, SOFF, SYNC |V2.50

Q: all

1115.5581.12 6.29

E-1




List of Commands

CMU-K81/-K82

DEFault:NETWork <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

If used as a setting command with the parameter ON, this command sets all
parameters of the subsystem NETWork to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their
default values (ON) or not (OFF).

Default Settings

Def. unit

Sig. State

SOFF
SON
SYNC

Q: all

Unit ring

FW vers.
V2.50

Subsystem IOConnector (External Attenuation at the Connectors)

The subsystem IOConnector contains the commands for configuration of the input and output connec-
tors. The subsystem corresponds to the tab RF & in the popup menu Connect. Control.

INPuUt[:STATe] <State> RF Input
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 Connector RF1 used as input RF2 - -
RF2 Connector RF2 used as input
RF4 Connector RF4 IN used as input
Description of command Sig. State FW vers.
This command determines the connector to be used for RF input signals. The all V2.50
bidirectional connectors RF 1 and RF 2 can be used both as input and output
connectors in the same measurement (see OUTPut [ : STATe] ). Only one input
and one output may be active at the same time, a new RF input setting super-
sedes the previous one.
OUTPuUt[:STATe] <State> RF Output
<State> Description of parameters Def. value | Def. unit Unit ring
RF1 Connector RF1 used as output RF2 - -
RF2 Connector RF2 used as output
RF3 Connector RF3 OUT used as output
Description of command Sig. State | FW vers.
This command determines the connector to be used for RF output signals. The all V2.50
bidirectional connectors RF 1 and RF 2 can be used as input and output con-
nectors in the same measurement (see | NPut [ : STATe] ). Only one input and
one output may be active at the same time, a new RF output setting supersedes
the previous one.
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[SENSe:]CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation>

SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Input
<Attenuation> Description of parameters Def. value | Def. unit Unit ring
-50 dB to +50 dB | Value for external attenuation at output <nr>, 0.0 dB Ratio

where <nr>=1,2
—90 dB to +90 dB | Value for external attenuation at output <nr>,
where <nr> =4

Description of command Sig. State FW vers.

This command assigns an external attenuation value to the inputs of the instru- all V2.50
ment (RF 1, RF 2, RF 4 IN).

[SENSe:]CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation>

SOURce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] <Attenuation> Ext. Att. Output
<Attenuation> Description of parameters Def. value | Def. unit Unit ring
-50 dB to +50 dB | Value for external attenuation at output <nr>, 0.0 dB Ratio

where <nr>=1,2
—90 dB to +90 dB | Value for external attenuation at output <nr>,
where <nr>=3

Description of command Sig. State FW vers.

This command assigns an external attenuation value to the outputs of the instru- | all V2.50
ment (RF 1, RF 2, RF 3 OUT).

Subsystem DM:CLOCk (Synchronization)

The subsystem DM:CLOCK sets a system clock specific to the network. This frequency is set in the tab
Synch. in the popup menu Connect. Control.

SOURce:DM:CLOCK:STATe <Mode> REF OUT 2 on/off
<Mode> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Switch on/off system clock OFF - -
Description of command Sig. State | FW vers.
This command switches the system clock at output REF OUT 2 on or off. all V2.50
SOURce:DM:CLOCK:FREQuency <Frequency> REF OUT 2
<Frequency> Description of parameters Def. value | Def. unit Unit ring
NCD1 | 39.3216 MHz System Clock Frequency NCD1

NCD?2 | 19.6608 MHz System Clock Frequency

NCD3 | 13.1072 MHz System Clock Frequency

NCD4 9.8304 MHz System Clock Frequency

Description of command FW vers.
This command determines the system clock frequency applied to REF OUT 2. V2.50
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Pseudo Test Object MSSinfo
(Signalling information of mobile phone)

The subsystem MSSinfo contains the commands for querying the properties of the mobile phone. The
subsystem corresponds to the Mobile Info output table in the Signalling tabs of the Connect. Control

menu. The mobile phone properties do not actually represent measured values, they are provided by

the mobile phone during registration.

Note:If no mobile is connected, or if the mobile under test is not synchronized (signalling states
SOFF, SON), the queries in this section will return the default values INV. The Mobile ID and se-
rial number are available in the SYNC and TCES states, the remaining information in the TCES

state only. They are overwritten by INV as soon as registration is lost (transition from SYNC or

TCES to SON or SOFF).

[SENSe:]MSSinfo? Mobile Info
<Returned Value> Description of parameters Def. val. | Def. unit Unit ring
IDType, MS identification type (TMSI, MIN, or IMSI) INV -

IDNumber, Actual TMSI or MIN or IMSI
SerNumber, Serial number of the mobile station

PowerClass, Power class of the mobile station

DialedNumber, Number dialed at the mobile station

ProtocolRev, Protocol revision of the mobile station
ActualCallMode | Actual call mode of the mobile station

Description of command Sig. State | FW vers.
This command is always a query and retrieves information on the mobile station all V2.50
that is being called.
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Test Object SAPPower (Standby and Access Probe Power)

The subsystem SAPPower contains the commands for measuring the standby and access probe
power. It corresponds to the softkey Power of the tab Signalling in the menu group Connect. Control.

Note:In contrast to the measurement groups reported below, the SAPPower

measurement can
be performed in the signalling states SON, and SYNC only. Configurations are always possible.

INITiate:SAPPower
ABORt:SAPPower
STOP:SAPPower
CONTinue:SAPPower

Description of command

Start new measurement

These commands have no query form. They start or stop the measurement,
setting it to the status given in the top right column.

Abort running measurement and switch off
Stop measurement after current stat. cycle
Next measurement step (only stepping mode)

Sig. State

SON
SYNC

RUN
OFF
STOP
RUN

FW vers.
V2.50

CONFigure:SAPPower:EREPorting <Mode>

<Mode> Description of parameters Def. value
SRQ | Service request OFF
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command

This command defines the events generated when the measurement is termi-
nated or stopped (event reporting, see Chapter 5).

Event Reporting

Def. unit

Sig. State

all

Unit ring

FW vers.
V2.50

FETCh:SAPPower:STATus?

Returned values Description of parameters Def. value
OFF | Measurement in the OFF state (* RST or ABORt ) OFF
RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop
condition
1 to 10000 | Counter for current statistics cycle NONE
NONE No counting mode set

Description of command

This command is always a query. It returns the status of the measurement (see
Chapters 3 and 5).

Measurement Status

Def. unit

Sig. State

all

Unit ring

FW vers.
V2.50
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READ[:SCALar]:SAPPower?
FETCh[:SCALar]:SAPPower?
SAMPIe[:SCALar]:SAPPower?

Scalar Results:
Start single shot measurement and return results
Read out measurement results (unsynchronized)

Read out measurement results (synchronized)

Returned values Description of parameters Def. value Def. unit Unit ring
—30.0 dBm to +30.0 dBm, Standby power NAN dBm
—30.0 dBm to +30.0 dBm Access probe power NAN dBm

Description of command Sig. State FW vers.
These commands are always queries. They start the measurement of the SON V2.50
standby and access probe power and output the result. SYNC
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Test Object OVERview

Note:In order to perform any kind of measurement and obtain a meaningful result, an appropriate
test setup is required (see application examples in Chapter 2 of this manual). Consequently, for
the measurements reported in this and the following sections, the Test Call Established (TCES)
signalling state must be reached before any of the commands retrieving test results
(READ...?, FETCh...?,SAWPle...?, or CALCul ate...LIM1t?) can be used. Test con-
figurations, however, can be defined any time.

The subsystem OVERview measures the most important power, modulation, and receiver quality pa-
rameters using a set of configuration settings that is independent of the other measurement groups
(POWer, MODulation, RXQuality). The subsystem corresponds to the Overview menu and the associ-
ated popup menu Overview Meas. Configuration.

General Configurations — Subsystem OVERview:MCQuality

The subsystem OVERview:MCQuality configures the generated RF signal. It corresponds to the Over-
view Meas. & Channel Qual. Settings panel in the Overview menu and the associated softkeys.

<Level>

—144.0 dBm to —-33 dBm |
—144.0 dBm to =16 dBm |
—-97.0 dBm to +7 dBm,
—20.0 dB to —7.0 dB,
—20.0dB to -7.0 dB

Description of command

CONFigure:OVERview:MCQuality:LEVel
<CDMA_Power><Traffic_Lev><Pilot_Lev>

Description of parameters

CDMA Power

RF1 OUT , 0 dB ext. atten |
RF2 OUT , 0 dB ext. atten |
RF4 OUT , 0 dB ext. atten
Traffic Level

Pilot Level

Def. value

-70.0

-14.0
-7.0

CDMA Levels
Def. unit Unit ring
dBm
dB
dB
FW vers.
V2.50

This command determines the most important output signal levels of the CMU. This in-
cludes the total CDMA output power (absolute value, in dBm) and the levels in the forward
traffic channel and the forward pilot channel. The individual channel powers are in units
relative to the total CDMA power. CDMA Power value range depends on the RF input used
and the external attenuation set.

<Impairments>

Description of command

—20.0 dB to +4.0 dB | OFF
—50.0 kHz to +50.0 kHz | OFF | BS frequency offset

Description of parameters

AWGN level

CONFigure:OVERview:MCQuality:IMPairments <AWGN_Lev>,<Freq_Offset>

Def. value

OFF
OFF

Impairments
Def. unit Unit ring
daB
kHz
FW vers.
V2.50

This command determines an Additional White Gaussian Noise level and a frequency offset
to impair the CMU output signal.
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CONFigure:OVERview:MCQuality:PCBits <PCBits> Power Control Bits
<PCBits> Description of parameters Def. value | Def. unit Unit ring
AUTO | Auto mode, closed-loop operation AUTO -

HOLD | Alternating up/down control bits

ADOW | All power control bits down

AUP | All power control bits up

RTES | Range test mode

OFF Disable power control bits

Description of command FW vers.
This command defines the power control bits in the RF generator signal. V2.50

General Configurations — Subsystem OVERview:PPOWer

The subsystem OVERview:PPOWer controls the pilot power measurement. It corresponds to the Pilot

Power softkey in the Overview menu.

CONFigure:OVERview:PPOWer:ENABIle <Enable> Pilot Power Enable
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Activate/disable the pilot power report ON -

Description of command FW vers.
This command activates or disables the transmission of the pilot power measured by the V2.50
mobile station.

[SENSe:]OVERview:PPOWer? Pilot Power

Returned values Description of parameters Def. value | Def. unit Unit ring
Reported PPower Reported pilot power -

Actual PPower Actual pilot power

Description of command FW vers.
This command is always a query. It returns the pilot power reported by the mobile station V2.50
and the actual pilot power transmitted by the CMU.

1115.5581.12 6.36

E-1




CMU-K81/-K82

List of Commands

Overview Measurement Control — Subsystem OVERview:MODulation

The subsystem OVERview:MODulation controls the measurement of general power and modulation
parameters. It corresponds to the Overview Meas. softkey in the Overview menu and the associated

output fields and to the Overview Meas. Configuration menu.

INITiate:OVERview:MODulation
ABORt:OVERview:MODulation
STOP:OVERview:MODulation
CONTinue:OVERview:MODulation

Description of command

Start new measurement

Abort running measurement and switch off
Stop measurement after current stat. cycle
Next measurement step (only stepping mode)

These commands have no query form. They start and stop the overview measurement,
setting it to the status indicated in the top right column.

RUN
OFF
STOP
RUN

FW vers.
V2.50

CONFigure:OVERview:MODulation:EREPorting <Mode>

<Mode> Description of parameters Def. value Def. unit
SRQ | Service request OFF -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command

This command defines the events generated when the measurement is terminated or
stopped (see Chapter 5 of the CMU200 Operating manual for event reporting).

Event Reporting

Unit ring

FW vers.
V2.50

FETCh:OVERview:MODulation:STATus?

Return Description of parameters Def. value Def. unit
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -
RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
11010000 | | counter for current statistics cycle NONE -
NONE, No counting mode set
1t0 1000 | Counter for current evaluation period within a cycle |NONE |-
NONE Statistic count set to off

Description of command

This command is always a query. It returns the status of the measurement (see Chapters 3
and 5).

Measurement Status

Unit ring

FW vers.
V2.50
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Subsystem OVERview:MODulation:CONTrol

The subsystem OVERview:MODulation:CONTrol defines the repetition mode, statistic count, and stop
condition of the measurement. These settings are provided in the Control and Statistics tabs of the

popup menu Overview Meas. Configuration.

CONFigure:OVERview:MODulation:CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Mulupl.e meas_urement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has no ef-
fect; the measurement is always stopped after a single shot.
DEFault:OVERview:MODulation:CONTrol Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF The parameters differ from the default values (partially

or totally)

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50

the subsystem OVERview:MODulation to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Test Configuration

The commands of the following subsystem determine the parameters of the overview measurement.

Subsystem OVERview:MODulation:LIMit

The subsystem OVERview:MODulation:...LIMit defines the tolerance values for the overview measure-
ment. The subsystem corresponds to the Overview Meas. section in the Limits tab in the popup menu
Power Configuration.

CONFigure:OVERview:MODulation: CAMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue

<Carr_Freq>,<Transmit_Time><Wavef_Qual> Overview Limits

Limits Description of parameters Def. value | Def. unit Unit ring
0.0 Hz to +1000.0 Hz, Upper limit for carrier frequency error +300 Hz
0.0 ps to 10.0 ps, Upper limit for transmit time error 1.0 s
0.0000 to 1.000 Lower limit for waveform quality 0.944 -

Description of command FW vers.
This commands defines the upper limits for the overview measurement. VV2.50
DEFault:OVERview:MODulation:LIMit Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | the parameters are set to their default values ON -

OFF The parameters differ from the default values (partially
or totally)
Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem OVERview:MODulation:LIMit to their default values (the setting OFF results
in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Measured Values — Subsystem OVERview:MODulation

The subsystem OVERview:MODulation determines and outputs the results of the overview measure-
ment. In the Overview menu, it corresponds to the output fields associated to the Overview Meas. soft-
key.

READ[:SCALar]:OVERview:MODulation? Scalar results:
Start single shot measurement and return results
FETCh[:SCALar]:OVERview:MODulation?
Read out measurement results (unsynchronized)
SAMPIe[:SCALar]:OVERview:MODulation?
Read out measurement results (synchronized)

Returned values Description of parameters Def. value | Def. unit Unit ring
Expected MS Power, Expected MS Power, NAN dBm

Measured MS Power, Measured MS Power, NAN dBm

Expected Carrier Frequency, |Expected Carrier Frequency, NAN Hz

Carrier Frequency Error, Carrier Frequency Error, NAN Hz

Transmit Time Error, Transmit Time Error, NAN ys

Waveform Quality Waveform Quality NAN -

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results (see Chapter 5).

CALCulate[:SCALar]:OVERview:MODulation:MATChing:LIMit? Limit Matching

Returned values Description of parameters Def. value | Def. unit Unit ring
For all values: Carrier Frequency Error, INV -
NMAT | NMAL | INV | OK Transmit Time, INV -
Waveform Quality INV -

Description of command FW vers.

This command is always a query. It indicates whether and in which way the tolerances for V2.50
the overview measurement have been exceeded.

The following messages may be output for the values LeakPowRMS and BurstPwCurrRMS:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid

OK Tolerance value matched
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Overview Measurement Control — Subsystem OVERview:CQUality

The subsystem OVERview:CQUality controls the measurement of general channel quality parameters.
It corresponds to the Channel Quality softkey in the Overview menu and the associated output fields

and to the Channel Quality sections of the Overview Meas. Configuration menu.

INITiate:OVERview:CQUality
ABORt:OVERview:CQUality
STOP:OVERview:CQUality
CONTinue:OVERview:CQUality

Description of command

Start new measurement

Abort running measurement and switch off
Stop measurement after current stat. cycle
Next measurement step (only stepping mode)

These commands have no query form. They start and stop the overview measurement,
setting it to the status indicated in the top right column.

RUN
OFF
STOP
RUN

FW vers.
V2.50

CONFigure:OVERview:CQUality:EREPorting <Mode>

<Mode> Description of parameters Def. value Def. unit
SRQ | Service request OFF -
SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command

This command defines the events generated when the measurement is terminated or
stopped (event reporting, see Chapter 5 of CMU200 manual).

Event Reporting

Unit ring

FW vers.
V2.50

FETCh:OVERview:CQUality:STATus?

Return Description of parameters Def. value Def. unit
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -
RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
11010000 | | counter for current statistics cycle NONE -
NONE, No counting mode set
1t0 1000 | Counter for current evaluation period within a cycle |NONE |-
NONE Statistic count set to off

Description of command

This command is always a query. It returns the status of the measurement (see Chapters 3
and 5).

Measurement Status

Unit ring

FW vers.
V2.50
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Subsystem OVERview:CQUality: CONTrol

The subsystem OVERview:CQUality:CONTrol defines the repetition mode, statistic count, and stop
condition of the measurement. These settings are provided in the Control and Statistics tabs of the
popup menu Overview Meas. Configuration.

<Statistics>

1 to 1000 |
NONE

<Repetition>

CONTinuous |
SINGleshot |

1 to 10000,

<StopCond>

SONerror |
NONE,

<Stepmode>

STEP |
NONE

Description of parameters

Number of bursts per statistics cycle
Statistics off (equivalent to 1)

Description of parameters

Continuous measurement (until STOP or ABORT)

Single shot measurement (until St at us = RDY)
Multiple measurement
(counting, until St atus = STEP | RDY)

Description of parameters

Stop measurement in case of error (stop on error)
Continue measurement even in case of error

Description of parameters

Interrupt measurement after each statistics cycle
Continue measurement according to its rep. mode

Description of command

This command combines the . . . CONTr ol : STATi sti cs and the
... CONTrol : REPet i ti on commands, see below.

Def. value

100

Def. value

SING

Def. value

SON

Def. value

NONE

Def. unit

Def. unit

Def. unit

Def. unit

CONFigure:OVERview:CQUality:CONTrol <Statistics>, <Repetition>, <StopCond>, <Stepmode>
Scope of Measurement

Unit ring

Unit ring

Unit ring

Unit ring

FW-Vers.
V2.50

CONFigure:OVERview:CQUality:CONTrol:STATistics <Statistics>

Statistic Count

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:OVERview:CQUality:CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Multiple measurement

’ (counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error
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<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.

This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter
has no effect; the measurement is always stopped after a single shot.

DEFault:OVERview:CQUality: CONTrol Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF The parameters differ from the default values (partially
or totally)
Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem OVERview:CQUality:CONTTrol to their default values (the setting OFF re-
sults in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Test Configuration

The commands of the following subsystem determine the parameters of the channel quality measure-
ment.

Subsystem OVERview:CQUality:LIMit

The subsystem OVERview:CQUality:...LIMit defines the tolerance values for the overview measure-
ment. The subsystem corresponds to the Channel Quality section in the Limits tab in the popup menu
Power Configuration.

CONFigure:OVERview:CQUality: CAMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue

<Max_FER> Channel Quality Limits
<Limit> Description of parameters Def. value | Def. unit Unit ring
0.1% to +5.0% Upper limit for frame error rate 0.5 %
Description of command FW vers.
This commands defines the upper limits for the channel quality measurement. VV2.50
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DEFault: OVERview:CQUality:LIMit Default
<Enable> Description of parameters Def. value | Def. unit
ON | the parameters are set to their default values ON -
OFF The parameters differ from the default values (partially

or totally)

Description of command

If used as a setting command with the parameter ON, this command sets all parameters of
the subsystem OVERview:CQUality:LIMit to their default values (the setting OFF results in
an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Settings
Unit ring

FW vers.
V2.50

Measured Values — Subsystem OVERview:CQUality

The subsystem OVERview:CQUality determines and outputs the results of the channel quality meas-

urement. In the Overview menu, it corresponds to the output fields associated to the Channel
softkey.

Quality

Scalar results:

READ[:SCALar]:OVERview:CQUality? Start single shot measurement and return results
FETCh[:SCALar]:OVERview:CQUality? Read out measurement results (unsynchronized)
SAMPIe[:SCALar]:OVERview:CQUality? Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
Frames transmitted, 1 to 1000 NAN -

Frame Error Rate 0% to 100% NAN %

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results (see Chapter 5).
CALCulate[:SCALar]:OVERview:CQUality:MATChing:LIMit? Limit Matching

Returned values Value range Def. value | Def. unit Unit ring
FER Limit NMAU | NMAL | INV | OK INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the tolerances for V2.50
the overview measurement have been exceeded.

The following messages may be output for the values LeakPowRMS and BurstPwCurrRMS:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK Tolerance value matched
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Test Object POWer:OLTResponse

The subsystem POWer:OLTResponse measures the MS open loop time response. The subsystem
corresponds to the measurement menu Power, application Open Loop Time Response, and the sec-
tions related to this application in the associated popup menu Power Configuration.

Control of measurement — Subsystem POWer:OLTResponse

The subsystem POWer:OLTResponse controls the open loop time response measurement.

INITiate:POWer:OLTResponse Start new measurement RUN
ABORt:POWer:OLTResponse Abort running measurement and switch off OFF
STOP:POWer:OLTResponse Stop measurement after current stat. cycle STOP
CONTinue:POWer:OLTResponse Next measurement step (only stepping mode) RUN

Description of command FW vers.

These commands have no query form. They start and stop the power measurement, set- V2.50
ting it to the status indicated in the top right column.

CONFigure:POWer:OLTResponse:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:POWer:OLTResponse:STATus? Measurement Status
Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)

ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

11010000 | | counter for current statistics cycle NONE -

NONE, No counting mode set

110 1000 | Counter for current evaluation period within a cycle | NONE -

NONE Statistic count set to off

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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Test Configuration

The commands of the following subsystems determine the parameters of the signal power measure-
ment. They correspond to the different softkey/hotkey combinations in the graphical measurement

menu and to the Power Configuration popup menu.

CONFigure:POWer:OLTResponse:IBSPower <Power> Initial BS Power
<Power> Description of parameters Def. value Def. unit Unit ring
Initial BS power —60 dBm
—108.0 dBm to -34.0 dBm RF1 OUT , 0 dB ext. atten.
—-94.0 dBm to —17.0 dBm RF2 OUT , 0 dB ext. atten
—55.0 dBm to 6.0 dBm RF3 OUT , 0 dB ext. atten

Description of command FW vers.
This command sets the initial power the CMU uses to set up a call to the mobile station. V2.50
The range depends on the selected RF Connector.

CONFigure:POWer:OLTResponse:PSTep <Power> Power Step
<Power> Description of parameters Def. value Def. unit Unit ring
0.0 dB to +100.0 dB BS power step +20 dB

Description of command FW vers.
This command sets the power step of the CMU. V2.50
CONFigure:POWer:OLTResponse:PSDirection <Power> Power Step Direction

<Power Direction> Description of parameters Def. value Def. unit Unit ring
UP | DOWN BS power step direction uUP -

Description of command FW vers.
This command sets the power step direction of the CMU. V2.50
CONFigure:POWer:OLTResponse:LEVel <Traffic_Lev>,<Pilot_Lev> Levels

Power Levels Description of parameters Def. value Def. unit Unit ring
—20.0dB to —-7.0 dB, Traffic Level -7.4 dB
-20.0dB to —7.0dB Pilot Level -7.0 dB

Description of command FW vers.
This command determines the output signal levels the CMU uses in the Open Loop Time  |V2.50
Response measurement. This includes the levels in the forward traffic channel and the
forward pilot channel. The individual channel powers are in units relative to the total CODMA
power.
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DEFault:POWer:OLTResponse Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF The parameters differ from the default values (partially

or totally)

Description of command

If used as a setting command with the parameter ON, this command sets all parameters of
the POWer:OLTResponse subsystem to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

FW vers.
V2.50

Measured Values — Subsystem POWer

The subsystem POWer:OLTResponse determines and outputs the results of the Open Loop Time Re-
sponse measurement. They correspond to the graphical measurement menu Power, application Open

Loop Time Response, with its various display elements.

READ[:SCALar]:POWer:OLTResponse? Scalar results:

Start single shot measurement and return results
FETCh[:SCALar]:POWer:OLTResponse? Read out meas. results (unsynchronized)
SAMPIle[:SCALar]:POWer:OLTResponse? Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
Initial MS Power, —100.0 dBm to +20.0 dBm NAN dBm
Initial BS Power, —100.0 dBm to +20.0 dBm NAN dBm
Current BS Power, —100.0 dBm to +20.0 dBm NAN dBm
Limit Lines Matching NMAT | NMAU | INV | OK INV -

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results.

The calculation of results in an average or peak measurement is described in Chapter 3
(see display modes).The following messages may be output for Limit Lines Matching:
NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK Tolerance value matched
1115.5581.12 6.47 E-1




List of Commands CMU-K81/-K82

Burst Power
READ:ARRay:POWer:OLTResponse?  Start single shot measurement and RUN
return results
FETCh:ARRay:POWer:OLTResponse? Read meas. results (unsynchronized) RUN
SAMPIle:ARRay:POWer:OLTResponse? Read results (synchronized) RUN
Returned values Description of parameters Def. value | Def. unit Unit ring
—100.0dB... + 10.0 dB, BurstPower[1], 1* value for burst power NAN dB
—100.0dB... + 10.0 dB BurstPower[x], xth value for burst power NAN dB
Description of command FW vers.
These commands are always queries. They output the burst power versus time at fixed, V2.50
equidistant test points. The number of measured values is 320. This corresponds to a time
interval of 100 milliseconds.
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Test Object POWer:MIOutput

The subsystem POWer:MIOutput measures the MS minimum output. The subsystem corresponds to
the measurement menu Power, application Minimum Output, and the sections related to this application
in the associated popup menu Power Configuration.

Control of measurement — Subsystem POWer:MIOutput

The subsystem POWer:MIOutput controls the minimum output measurement.

INITiate:POWer:MIOutput Start new measurement RUN
ABORt:POWer:MIOutput Abort running measurement and switch off OFF
STOP:POWer:MIOutput Stop measurement after current stat. cycle STOP
CONTinue:POWer:MIOutput Next measurement step (only stepping mode) RUN

Description of command FW vers.

These commands have no query form. They start and stop the power measurement, set- V2.50
ting it to the status indicated in the top right column.

CONFigure:POWer:MIOutput:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:POWer:MIOutput:STATus? Measurement Status
Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)

ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

11010000 | | counter for current statistics cycle NONE -

NONE, No counting mode set

110 1000 | Counter for current evaluation period within a cycle | NONE -

NONE Statistic count set to off

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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Subsystem POWer:MIOutput:CONTrol

The subsystem POWer:MIOutput: CONTrol defines the repetition mode, statistic count, and stop condi-
tion of the measurement. These settings are provided in the Control and Statistics tabs in the popup
menu Power Configuration.

CONFigure:POWer:MIOutput:CONTrol <Statistics>, <Repetition>, <StopCond>, <Stepmode>
Scope of Measurement

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000, Mulupl_e meas_urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the . . . CONTr ol : STATi sti cs and the V2.50
... CONTrol : REPet i ti on commands, see below.
CONFigure:POWer:MIOutput:CONTrol:STATistics <Statistics> Statistic Count

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:POWer:MIOutput:CONTrol:REPetition Test Cycles
<Repetition>,<StopCond>,<Stepmode>

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000, Mulupl.e meas_urement
(counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error
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<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has no ef-
fect; the measurement is always stopped after a single shot.

DEFault:POWer:MIOutput: CONTrol Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF The parameters differ from the default values (partially
or totally)

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem POWer:MIOutput:CONTrol to their default values (the setting OFF results
in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Test Configuration

The commands of the following subsystems determine the parameters of the signal power measure-
ment. They correspond to the different softkey/hotkey combinations in the graphical measurement

menu and to the Power Configuration popup menu.

CONFigure:POWer:MIOutput:LEVel <CDMA_Power>,<Traffic_Lev>,<Pilot_Lev>

Values Description of parameters Def. value Def. unit
CDMA Power
—144.0 dBm to —-33 dBm | RF1 OUT , 0 dB ext. atten | -25.0 dBm
—144.0 dBm to —16 dBm | RF2 OUT , 0 dB ext. atten | -25.0 dBm
—-97.0 dBm to 7 dBm, RF4 OUT , 0 dB ext. atten -25.0 dBm
—20.0dB to -7.0 dB, Traffic Level -7.4 dB
—-20.0dB to -7.0 dB Pilot Level -7.0 dB

Description of command

This command determines the output signal levels the CMU uses in the Minimum Output
measurement. This includes the total CDMA output power (absolute value, in dBm) and the
levels in the forward traffic channel and the forward pilot channel. The individual channel
powers are in units relative to the total CDMA power. CDMA Power value range depends
on the RF input used and the external attenuation set.

Levels
Unit ring

FW vers.
V2.50
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Subsystem POWer:MIOutput:LIMit

The subsystem POWer:MIOutput:LIMit defines the tolerance values for the minimum output measure-
ment. The subsystem corresponds to the Minimum Output. section in the Limits tab of the Power Con-

figuration popup menu.

CONFigure:POWer:MIOutput: CAMMax:LIMit[:SCALar]:ASYMmetric[:COMBined]:VALue

<Abs_Min_Pow>,<Wavef Qual> Minimum Output Limits

Limits Description of parameters Def. value | Def. unit Unit ring
—100.0 dBm to 0.0 dBm, Upper limit for absolute min. power -50 dBm
0.0to 1.0 Lower limit for waveform quality 0.944 -

Description of command FW vers.
This commands defines the tolerance limits for the minimum output measurement. The V2.50
limits are apply to all measurement curves (Current, Average, Minimum, Maximum).
DEFault:POWer:MIOutput:LIMit Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF The parameters differ from the default values (partially
or totally)

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem POWer:MIOutput:LIMit to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Measured Values — Subsystem POWer

The subsystem POWer:MIOutput determines and outputs the results of the Minimum Output measure-
ment. They correspond to the measurement menu Power, application Minimum Output, with its various

display elements.

FETCh[:SCALar]:POWer:MIOutput?
SAMPIe[:SCALar]:POWer:MIOutput?

READ[:SCALar]:POWer:MIOutput?

Scalar results:
Start single shot measurement and return results

Read out measurement results (unsynchronized)
Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
Total Power Current, —100.0 dBm to —50.0 dBm dBm
Total Power Average, —100.0 dBm to —-50.0 dBm dBm
Total Power Minimum, —100.0 dBm to —50.0 dBm dBm
Total Power Maximum, —100.0 dBm to —50.0 dBm dBm
Waveform Quality Current, 0.0to 1.0 -
Waveform Quality Average, 0.0to 1.0 -
Waveform Quality Minimum, 0.0to 1.0 -
Waveform Quality Maximum, 0.0to 1.0 -
Measurements out of Tolerance 0.0% to 100.0% %
Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results.

CALCulate[:SCALar]:POWer:MIOutput:MATChing:LIMit?

Limit Matching

Returned values Value range Def. value | Def. unit Unit ring
Total Power Current, -

Total Power Average, -
Total Power Minimum, For all values -
Total Power Maximum, -
Waveform Quality Current, NMAU | NMAL | INV | OK -
Waveform Quality Average, -
Waveform Quality Minimum, -
Waveform Quality Maximum -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the (fixed) limit lines | V2.50
have been exceeded.The following messages may be generated:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid

OK Tolerance value matched
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Test Object POWer:MAOutput

The subsystem POWer:MAQutput measures the MS maximum output. The subsystem corresponds to
the measurement menu Power, application Maximum Output, and the sections related to this applica-

tion in the associated popup menu Power Configuration.

Control of measurement — Subsystem POWer:MAOutput

The subsystem POWer:MAQutput controls the maximum output measurement.

INITiate:POWer:MAQOutput Start new measurement RUN
ABORt:POWer:MAQOutput Abort running measurement and switch off OFF
STOP:POWer:MAOQutput Stop measurement after current stat. cycle STOP
CONTinue:POWer:MAOQutput Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the power measurement, set- V2.50

ting it to the status indicated in the top right column.

CONFigure:POWer:MAOQutput:EREPorting <Mode>

Event Reporting

<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:POWer:MAOutput:STATus?

Measurement Status

Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)

ERR | OFF (could not be started)

STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

11010000 | | counter for current statistics cycle NONE -

NONE, No counting mode set

110 1000 | Counter for current evaluation period within a cycle | NONE -

NONE Statistic count set to off

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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Subsystem POWer:MAOutput:CONTrol

The subsystem POWer:MAQOutput:CONTrol defines the repetition mode, statistic count, and stop condi-

tion of the measurement. These settings are provided in the Control and Statistics tabs in the popup
menu Power Configuration.

CONFigure:POWer:MAOQOutput: CONTrol <Statistics>, <Repetition>, <StopCond>, <Stepmode>
Scope of Measurement

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)
<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000, Mulupl_e meas_urement

(counting, until St atus = STEP | RDY)
<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -
NONE, Continue measurement even in case of error
<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode
Description of command FW-Vers.
This command combines the . . . CONTr ol : STATi sti cs and the V2.50
... CONTrol : REPet i ti on commands, see below.

CONFigure:POWer:MAQOutput:CONTrol:STATistics <Statistics>

Scope of Measurement

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -
NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:POWer:MAQOutput: CONTrol:REPetition

<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Multiple measurement

’ (counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error
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<Stepmode> Description of parameters Def. value | Def. unit
STEP | Interrupt measurement after each statistics cycle NONE -
NONE Continue measurement according to its rep. mode

Description of command

This command determines the number of statistics cycles, the stop condition and the step-
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has
no effect; the measurement is always stopped after a single shot.

Unit ring

FW vers.
V2.50

DEFault:POWer:MAOutput:CONTrol

<Enable> Description of parameters Def. value | Def. unit
ON | The parameters are set to their default values ON -
OFF The parameters differ from the default values (partially

or totally)
Description of command
If used as a setting command with the parameter ON, this command sets all parameters of

the subsystem POWer:MAOutput:CONTTrol to their default values (the setting OFF results
in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Default Settings

Unit ring

FW vers.
V2.50

Test Configuration

The commands of the following subsystems determine the parameters of the signal power measure-
ment. They correspond to the different softkey/hotkey combinations in the graphical measurement

menu and to the Power Configuration popup menu.

CONFigure:POWer:MAOQOutput:LEVel <CDMA_Power> <Traffic_Lev>,<Pilot_Lev>

Values Description of parameters Def. value Def. unit
CDMA Power
—144.0 dBm to —33 dBm | RF1 OUT , 0 dB ext. atten. -105.0 dBm
—144.0 dBm to —16 dBm | RF2 OUT , 0 dB ext. atten. dBm
—97.0dBm to 7 dBm, RF4 OUT , 0 dB ext. atten. dBm
—20.0dB to —7.0 dB, Traffic Level -7.4 dB
-20.0dB to —7.0 dB Pilot Level -7.0 dB

Description of command

This command determines the output signal levels the CMU uses in the Minimum Output
measurement. This includes the total CDMA output power (absolute value, in dBm) and the
levels in the forward traffic channel and the forward pilot channel. The individual channel
powers are in units relative to the total CDMA power. CDMA Power value range depends
on the RF input used and the external attenuation set.

Levels

Unit ring

FW vers.
V2.50
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Subsystem POWer:MAOutput:LIMit

The subsystem POWer:MAOutput:LIMit defines the tolerance values for the maximum output meas-
urement. The subsystem corresponds to the Maximum Output. section in the Limits tab of the Power
Configuration popup menu.

CONFigure:POWer:MAQutput: CAMMax:LIMit[:SCALar]:ASYMmetric[:COMBined]:VALue

<Abs_Max_Pow>,<Upper_Limit>,<Lower_Limit><Wavef_Qual> Maximum Output Limits
Limits Description of parameters Def. value | Def. unit Unit ring
0.0 dBm to +100.0 dBm, Absolute max. power +50.0 dBm
0.0 dB to +50.0 dB, Upper limit, relative +7.0 dB
—-50.0 dB to +0.0 dB, Lower limit, relative 0.0 dB
0.0to 1.0 Lower limit for waveform quality 0.944 -
Description of command FW vers.
This commands defines the tolerance limits for the maximum output measurement. The V2.50
limits are apply to all measurement curves (Current, Average, Minimum, Maximum).

DEFault:POWer:MAOutput:LIMit Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | the parameters are set to their default values ON -
OFF The parameters differ from the default values (partially
or totally)
Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem POWer:MAOutput:LIMit to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Measured Values — Subsystem POWer

The subsystem POWer:MAQutput determines and outputs the results of the Maximum Output meas-
urement. They correspond to the measurement menu Power, application Maximum Output, with its
various display elements.

Scalar results:

READ[:SCALar]:POWer:MAOQutput? Start single shot measurement and return results
FETCh[:SCALar]:POWer:MAOQOutput? Read out measurement results (unsynchronized)
SAMPIle[:SCALar]:POWer:MAOQutput? Read out measurement results (synchronized)
Returned values Value range Def. value | Def. unit Unit ring
Total Power Current, —100.0 dBm to —50.0 dBm dBm
Total Power Average, —100.0 dBm to -50.0 dBm dBm
Total Power Minimum, —100.0 dBm to —50.0 dBm dBm
Total Power Maximum, —100.0 dBm to -50.0 dBm dBm
Waveform Quality Current, 0.0to 1.0 -
Waveform Quality Average, 0.0to 1.0 -
Waveform Quality Minimum, 0.0to 1.0 -
Waveform Quality Maximum, 0.0to 1.0 -
Meas. out of Tolerance 0.0% to 100.0% %
Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results.

CALCulate[:SCALar]:POWer:MAOutput:MATChing:LIMit? Limit Matching

Returned values Value range Def. value | Def. unit Unit ring

Total Power Current, -
Total Power Average, -
Total Power Minimum, For all values -
Total Power Maximum, -

Waveform Quality Current, NMAU | NMAL | INV | OK -
Waveform Quality Average, -
Waveform Quality Minimum, -
Waveform Quality Maximum -

Description of command FW vers.

This command is always a query. It indicates whether and in which way the (fixed) limit lines | V2.50
have been exceeded.The following messages may be generated:

NMAU Tolerance value underflow not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid

OK Tolerance value matched
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Test Object POWer:GOUTput

The subsystem POWer:GOUTput measures the MS gated output. The subsystem corresponds to the
measurement menu Power, application Maximum Output, and the sections related to this application in
the associated popup menu Power Configuration.

Control of measurement — Subsystem POWer:GOUTput

The subsystem POWer:GOUTput controls the gated output measurement.

INITiate:POWer:GOUTput Start new measurement RUN
ABORt:POWer:GOUTput Abort running measurement and switch off OFF
STOP:POWer:GOUTput Stop measurement after current stat. cycle STOP
CONTinue:POWer:GOUTput Next measurement step (only stepping mode) RUN

Description of command FW vers.

These commands have no query form. They start and stop the power measurement, set- V2.50
ting it to the status indicated in the top right column.

CONFigure:POWer:GOUTput:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:POWer:GOUTput:STATus? Measurement Status
Return Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)

ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

11010000 | | counter for current statistics cycle NONE -

NONE, No counting mode set

110 1000 | Counter for current evaluation period within a cycle | NONE -

NONE Statistic count set to off

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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CONFigure:POWer:GOUTput:PCGCount < Pcgcount >

<Pcgcount>

1to 200

Description of command

Def. value

100

Description of parameters

Number of PCG (Power Control Group) Count

Statistics Count

Def. unit

This command specifies the PCG (Power Control Group) Count for Gated Output Power.

Unit ring

FW-Vers.
V2.50

Subsystem POWer:GOUTput: CONTrol

The subsystem POWer:GOUTput:CONTrol defines the repetition mode, statistic count, and stop condi-
tion of the measurement. These settings are provided in the Control and Statistics tabs in the popup

menu Power Configuration.

CONFigure:POWer:GOUTput:CONTrol <Mode>, <Statistics>, <Repetition>, <StopCond>,

<Stepmode> Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) [ SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000 Multlpl'e meas.urement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the ...CONTrol:RMODe, ...CONTrol:STATistics and V2.50
...CONTrol:REPetition commands, see below.

CONFigure:POWer:GOUTput:CONTrol:RMODe <Mode> Result mode

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay, Scalar measured values and arrays

Description of command FW-Vers.
This command specifies the type of measured values. >1.15
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CONFigure:POWer:GOUTput:CONTrol:STATistics <Statistics> Statistics Count
<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:POWer:GOUTput:CONTrol:REPetition
<Repetition>,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000, Mulupl_e meas_urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note: In the case of READ commands (READ: ...), the <Repetition> parameter has no
effect; the measurement is always stopped after a single shot.
DEFault:POWer:GOUTput:CONTrol Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF The parameters differ from the default values (partially

or totally)

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem POWer:GOUTput:CONTrol to their default values (the setting OFF results
in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
1115.5581.12 6.61 E-1




List of Commands CMU-K81/-K82

Test Configuration

The commands of the following subsystems determine the parameters of the signal power measure-
ment. They correspond to the different softkey/hotkey combinations in the graphical measurement
menu and to the Power Configuration popup menu.

CONFigure:POWer:GOUTput:LEVel <CDMA_Power>,<Traffic_Lev>,<Pilot_Lev> Levels
<Levels> Description of parameters Def. value Def. unit Unit ring
CDMA Power -50.0 dBm

—144.0 dBm to —33 dBm | RF1 OUT , 0 dB ext. atten |

—144.0 dBm to —16 dBm | RF2 OUT , 0 dB ext. atten |

—97.0 dBm to 7 dBm, RF4 OUT , 0 dB ext. atten

—20.0 dB to —7.0 dB, Traffic Level -7.4 dB

—20.0 dB to —7.0 dB Pilot Level -7.0 dB

Description of command FW vers.
This command determines the output signal levels the CMU uses in the Minimum Output V2.50
measurement. This includes the total CDMA output power (absolute value, in dBm) and the

levels in the forward traffic channel and the forward pilot channel. The individual channel

powers are in units relative to the total CDMA power. CDMA Power value range depends

on the RF input used and the external attenuation set.

Subsystem POWer:GOUTput:LIMit:LINE

The subsystem POWer:GOUTput:...LIMit:LINE defines the tolerance values for the gated output meas-
urement. The subsystem corresponds to the Limit Lines tab of the Power Configuration popup menu.

CONFigure:POWer:GOUTput: CAMMax:LIMit:LINE:SYMMetric[:COMBined]:VALue

<A_Limit><B_Limit>,<C_Limit><D_Limit_Rel>,<D_Limit_Abs><E_Limit> Limit Lines
Limits Description of parameters Def. value | Def. unit Unit ring
1.0 ps to +10.0 ps, A limit (rise time) 7 s
1.0 ps to +10.0 ps, B Ii_mi_t (fall time) 7 Hs
—25.0 dB to +0.0 dB, C limit -3 dB
—25.0 dB to +0.0 dB, D limit (relative) -20 dB
—70.0 dBm to 0.0 dBm, D I_im_it (absolute) -54 dBm
1240.0 ps to +1260.0 ps E limit (burst length) 1247 Hs
Description of command FW vers.
This commands defines the tolerance limits for the gated output measurement. V2.50
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Description of command

If used as a setting command with the parameter ON, this command sets all parameters of
the subsystem POWer:GOUTput:LIMit to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

DEFault:POWer:GOUTput:LIMit Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF The parameters differ from the default values (partially

or totally)

FW vers.
V2.50

Subsystem SUBarrays:POWer:GOUTput

The subsystem SUBarrays:POWer:GOUTput defines the measurement range and the type of output

values.
CONFigure:SUBarrays:POWer:GOUTput Definition of Subarrays
<Mode><Start>,<Samples>{,<Start>,<Samples>}

<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -

ARIThmetical | Return arithm. mean value in every range

MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range

<Start> Description of parameters Def. value Def. unit Unit ring
—100 ps to 1400 us Start time in current range -52.08 ys

<Samples> Description of parameters Def. value Def. unit Unit ring
0 to 3328 No. of samples in range, 3328 -

Description of command FW vers.
This command configures the READ: SUBar r ays: POAer : GOUTput . . ., V2.50
FETCh: SUBar r ays: POAér : GOUTput . .., SAMPl e: SUBarrays: POAer : GOUTput . . .
commands. It restricts the measurement to up to 32 subranges where either all measure-
ment results (the number of which is given by the second numerical parameter) or a single
statistical value is returned. The subranges are defined by a start time and the number of
test points which are located on a fixed, equidistant grid. The subranges may overlap but
must be within the total range of the POWer:GOUTput measurement. Test points outside
this range are not measured (result NAN) and do not enter into the ARIThmetical, MINimum
and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem POWer

The subsystem POWer:GOUTput determines and outputs the results of the Gated Output measure-
ment. They correspond to the graphical measurement menu Power, application Gated Output, with its
various display elements.

Scalar results:

READ[:SCALar]:POWer:GOUTput? Start single shot measurement and return results
FETCh[:SCALar]:POWer:GOUTput? Read out measurement results (unsynchronized)
SAMPIe[:SCALar]:POWer:GOUTput? Read out measurement results (synchronized)
Returned values Value range Def. value | Def. unit Unit ring
Mean Output, 0.0 dBm to +100.0 dBm dBm

Limit Lines Matching MATC | NMAT | INV | OUT -

Description of command FW vers.
These commands are always queries. They start a measurement and output all scalar V2.50
measurement results.

Burst Power

READ:ARRay:POWer:GOUTput? Start single shot measurement and return results RUN
FETCh:ARRay:POWer:GOUTput? Read meas. results (unsynchronized) RUN
SAMPIle:ARRay:POWer:GOUTput?  Read results (synchronized) RUN

Returned values Description of parameters Def. value | Def. unit Unit ring
—100.0dB... + 10.0 dB, BurstPower[1], 1* value for burst power NAN dB
—100.0dB... + 10.0 dB BurstPower[x], xth value for burst power NAN dB

Description of command FW vers.
These commands are always queries. They output the burst power versus time at fixed, V2.50
equidistant test points. The number of measured values is 3328.
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Subarray Results

READ:SUBarrays:POWer:GOUTput?  Start single shot measurement and return results RUN
FETCh:SUBarrays:POWer:GOUTput? Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:POWer:GOUTput? Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
—~100.0 dB... + 10.0 dB | BurstPower[1], 1* value for burst power NAN dB
—100.0dB... + 10.0 dB | BurstPower][x], xth value for burst power NAN dB
Description of command FW vers.
These commands are always queries. They output the burst power versus time in the V2.50
subranges defined by means of the CONFi gur e: SUBar r ays: POAér : GOUTput command.
In the default setting of the configuration command the READ: SUBar r ays. . .,
FETCh: SUBarrays. .., and SAMPl e: SUBarrays. .. command group is equivalent to
the READ: ARRay. .., FETCh: ARRay..., and SAMPI e: ARRay. .. command group
described above.
The CONFi gur e: SUBar r ays: POAér : GOUTput command defines a maximum of 32
subranges. If one of the statistical modes ( ARl Thneti cal, M N nmum MAXi mum) is set,
only one value is returned per subrange.
The calculation of current, average, minimum, and maximum results is explained in Chapter
3 (see display mode).
1115.5581.12 6.65 E-1




List of Commands CMU-K81/-K82

Test Object Modulation

Description of command

If used as a setting command with the parameter ON, this command sets all parameters of
the subsystem MODulation:CONTTrol to their default values (the setting OFF results in an
error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

DEFault:MODulation:CONTrol <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

FW vers.
V2.50

Test Object MODulation:OVERview

The subsystem MODulation:OVERview measures general scalar modulation parameters. The subsys-
tem corresponds to the measurement menu Modulation, application Overview, and the associated

popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:OVERview

The subsystem MODulation:OVERview controls the modulation measurement. It corresponds to the

softkey Overview O-QPSK in the measurement menu Modulation.

INITiate:MODulation:OVERview Start new measurement RUN
ABORt:MODulation:OVERview Abort running measurement and switch off OFF
STOP:MODulation:OVERview Stop measurement after current stat. cycle STOP
CONTinue:MODulation:OVERview Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, |V2.50
setting it to the status indicated in the top right column.
CONFigure:MODulation:OVERview:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF - -
SOPC | Single operation complete
SRSQ | SRQ and SOPC
OFF No reporting
Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (see Chapter 5 of the CMU200 Operating manual about event reporting).
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Ret. values

OFF |
RUN |
STOP |
ERR |
STEP |
RDY,

1 to 10000 |
NONE,

1 to 1000 |
NONE

and 5).

FETCh:MODulation:OVERview:STATus?

Description of parameters

Measurement in the OFF state (* RST or ABORt )
Running (after | NI Ti at e, CONTi nue or READ)
Stopped (STOP)

OFF (could not be started)

Stepping mode (<stepmode>=STEP)

Stopped according to repetition mode and stop con-
dition

Counter for current statistics cycle

No counting mode set

Counter for current evaluation period within a cycle
Statistic count set to off

Description of command

Def. value

OFF

NONE

NONE

Measurement Status

Def. unit

This command is always a query. It returns the status of the measurement (see Chapters 3

Unit ring

FW vers.
V2.50

Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the sections in the Modulation Configuration menu that are related to the Overview application.

Subsystem MODulation:OVERview:CONTTrol

The subsystem MODulation:OVERview:CONTrol configures the modulation measurement. It corre-
sponds to the tabs Control and Statistics in the popup menu Modulation Configuration.

CONFigure:MODulation:OVERview:CONTrol
<Statistics>, <Repetition>, <StopCond>, <Stepmode>

Scope of Measurement

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Multlpl'e meas.urement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the . . . CONTr ol : STATI sti cs and the VV2.50
... CONTrol : REPet i ti on commands, see below.
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CONFigure:MODulation:OVERview:CONTrol:STATistics <Statistics> Statistic Count
<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:MODulation:OVERview:CONTrol:REPetition
<Repetition> ,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Mulupl_e meas_urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has

no effect; the measurement is always stopped after a single shot.
DEFault:MODulation:OVERview:CONTrol <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem MODulation:OVERview:CONTrol to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Tolerance values — Subsystem MODulation:OEMP:LIMit

The subsystem MODulation:OEMP:LIMit determines the output RF signal of the CMU and defines tol-
erance values for the modulation measurement in all four applications. The subsystem corresponds to
the Modulation section in the Control tab and to the Limits tab in the popup menu Modulation Configu-

ration.

CONFigure:MODulation:OEMP:LEVel <CDMA_Power><Traffic_Lev>,<Pilot_Lev> CDMA Levels

Values Description of parameters Def. value | Def. unit Unit ring
CDMA Power -50.0 dBm

—144.0 dBm to —33 dBm, |[RF1 OUT, O dB ext. atten

—144.0 dBm to —16 dBm, RF2 OUT , 0 dB ext. atten

—97.0 dBm to 7 dBm, RF4 OUT , 0 dB ext. atten
—20.0 dB to —7.0 dB, Traffic Level -14.0 dB
—-20.0dB to —7.0 dB Pilot Level -7.0 dB

Description of command FW vers.
This command determines the most important output signal levels of the CMU. This in- V2.50
cludes the total CDMA output power (absolute value, in dBm) and the levels in the forward

traffic channel and the forward pilot channel. The individual channel powers are in units

relative to the total CDMA power. CDMA Power value range depends on the RF input used

and the external attenuation set.

CONFigure:MODulation:OEMP:IMPairments <AWGN_Lev><Freq_Offset> Impairments
Values Description of parameters Def. value | Def. unit Unit ring
—20.0 dB to +4.0dB | AWGN level OFF dB

OFF, AWGN generator off
—50.0 kHz to +50.0 kHz | BS frequency offset OFF Hz
OFF no frequency offset

Description of command FW vers.
This command determines an Additional White Gaussian Noise level and a frequency offset | V2.50
to impair the CMU output signal.
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CONFigure:MODulation:OEMP:CMMax:LIMit[:SCALar]:SYMMetric[:COMBined] Limits
CONFigure:MODulation:OEMP:AVERage:LIMit[:SCALar]:SYMMetric[:COMBined]
<EVMErrorPeak>, <Enable>, <EVMErrorRMS>, <Enable>, <MagnErrorPeak>,
<Enable>, <MagnErrorRMS>, <Enable>, <PhaseErrorPeak>, <Enable>,
<PhaseErrorRMS>, <Enable>, <CarrFeedthr>, <Enable>, <IQImbalance>,
<Enable>, <CarrierFreqError>, <Enable>, <TransmitTimeError>, <Enable>,
<WavefQuality>, <Enable>

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Switch limit check for parameter preceding | ON - Angle

<Enable> on or off

Parameters Description of parameters Def. value | Def. unit Unit ring
0.0 % to +100.0 %, EVM Error Peak +33.4 % Angle
0.0 % to +100.0 %, EVM Error RMS +23.6 %

0.0 % to +100.0 %, Magn Error Peak +33.4 %
0.0 % to +100.0 %, Magn Error RMS +23.6 %
0.0 deg to +45.0 deg, Phase Error Peak +19.6 deg
0.0 deg to +45.0 deg, Phase Error RMS +13.6 deg
—120.0 dB to —20.0 dB, Carrier Feedthrough -25.0 dB
—120.0 dB to —20.0 dB, IQ Imbalance -30.0 dB
0 Hz to 1000 Hz, Carrier Frequency Error +300 Hz
0.0 ps to 10.0 ps Transmit Time Error 1.0 ys
0.0t0 1.0 Waveform Quality 0.944 -

Description of command FW vers.
This command defines upper limits for the different traces and for the scalar modulation V2.50
parameters derived from them. The keywords CMvax and AVERage refer to the Current and
Max./Min. traces and for the Average trace, respectively. After each parameter definition,
the limit check for this parameter can be enabled or disabled.

Limit definition and enabling of the limit check can be done separately, see the following two
command tables.
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Limit values

CONFigure:MODulation:OEMP:CMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue

CONFigure:MODulation:OEMP:AVERage:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue
<EVMErrorPeak>,<EVMErrorRMS>,<MagnErrorPeak>, <MagnhErrorRMS>,
<PhaseErrorPeak>, <PhaseErrorRMS>, <CarrFeedthr>, <IQImbalance>,
<CarrierFreqError>, <TransmitTimeError>, <WavefQuality>

<EVMErrorPeakEnable>, <EVMErrorRMSEnable>, <MagnErrorPeak>,

<CarrFeedthrEnable>, <IQImbalanceEnable>, <CarrierFreqErrorEnable>,
<TransmitTimeErrorEnable>, <WavefQualityEnable>

Parameter Description of parameters Def. value | Def. unit Unit ring
0.0 % to +100.0 %, EVM Error Peak +33.4 % Angle
0.0 % to +100.0 %, EVM Error RMS +23.6 %

0.0 % to +100.0 %, Magn Error Peak +33.4 %
0.0 % to +100.0 %, Magn Error RMS +23.6 %
0.0 deg to +45.0 deg, Phase Error Peak +19.6 deg
0.0 deg to +45.0 deg, Phase Error RMS +13.6 deg
—120.0 dB to —20.0 dB, Carrier Feedthrough -25.0 dB
—120.0 dB to —20.0 dB, 1Q Imbalance -30.0 dB
0 Hz to 1000 Hz, Carrier Frequency Error +300 Hz
0.0 ps to 10.0 ps, Transmit Time Error 1.0 us
0.0t0 1.0 Waveform Quality 0.944 -

Description of command FW vers.
This command defines upper limits for the different traces and for the scalar modulation V2.50
parameters derived from them. The keywords CMVax and AVERage refer to the Current and
Max./Min. traces and for the Average trace, respectively.

Limit Enable

CONFigure:MODulation:OEMP:CMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:ENABIle
CONFigure:MODulation:OEMP:AVERage:LIMit[:SCALar]:SYMMetric[:COMBined]:ENABIle

<MagnErrorRMSEnable>, <PhaseErrorPeakEnable>, <PhaseErrorRMSEnable>,

<...Enable> Description of parameters Def. value | Def. unit Unit ring
ON | OFF Switch limit check for corresponding pa- ON - Angle

rameter on or off.

Description of command FW vers.
This command enables or disables the limit check for the different traces and for the scalar |V2.50
modulation parameters derived from them. The keywords CMvax and AVERage refer to the
Current and Max./Min. traces and for the Average trace, respectively.

DEFault:MODulation:OEMP:LIMit <Mode>

Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values
Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem MODulation:OEMP:LIMit to their default values (the setting OFF results in
an error message).
If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Measured Values — Subsystem MODulation:OVERview

The subsystem MODulation:OVERview measures and returns the modulation parameters and com-
pares them with the tolerance values. The subsystem corresponds to the various output elements in the

measurement menu MODulation, application Overview.

READ[:SCALar]:MODulation:OVERview?
Start single shot measurement and return results
FETCh[:SCALar]:MODulation:OVERview?
Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:OVERview?
Read out measurement results (synchronized)

Scalar Results:

Returned values Value range Def. value | Def. unit Unit ring
EVMPeakCurr, 0.0 % to 100.0 % NAN %

EVMPeakAvg, 0.0 % to 100.0 % NAN %
EVMPeakMMax, 0.0 % to 100.0 % NAN %
EVMRMS (x3), 0.0 % to 100.0 % NAN %
MagnErrorPeak (x3), 0.0 % to 100.0 % NAN %
MagnErrorRMS (x3), 0.0 % to 100.0 % NAN %
PhErrorPeakCurr (x3), 0.0 deg to +45.0 deg NAN deg
PhErrorRMS (x3), 0.0 deg to +45.0 deg NAN deg
CarrierFeedthrough (x3), —120.0 dB to -20.0 dB NAN dB
I/QImbalance (x3), —120.0 dB to -20.0 dB NAN dB
TransmitTimeError (x3), O us to 10 ys NAN us
WaveformQuality (x3), Oto1l NAN -
MSPowerCurr (x3), —133.0 dBm to +19.0 dBm NAN dB
MeasCount 1to 1000 NAN -
MeasOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output all | V2.50
scalar measurement results (see Chapter 4). The calculation of results in an average or
peak measurement is described in Chapter 3 (see calculation of statistical quantities). The
symbol (x3) behind a value indicates that the list contains three results corresponding to the
Current, the Average, and the MMax value.
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CALCulate[:SCALar]:MODulation:OVERview:MATChing:LIMit?

Bursts out of Tol.

Returned values Value range Def. value | Def. unit Unit ring

EVMPeak (x3), INV -
EVMRMS (x3), INV -
MagnErrorPeak (x3), For all measured values: INV -
MagnErrorRMS (x3), INV -
PhErrorPeakCurr (x3), INV -
PhErrorRMS (x3), INV -
NMAU | NMAL [INV | OK
CarrierFeedthrough (x3), INV -
I/QImbalance (x3), INV -
TransmitTimeError (x3), INV -
WaveformQuality (x3), INV -
MSPowerCurr (x3) INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for | V2.50
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value.

The following messages may be output for all measured values:
NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched

Test Object MODulation:EVMagnitude

The subsystem MODulation:EVMagnitude measures the error vector magnitude as well as general
scalar modulation parameters. The subsystem corresponds to the measurement menu Modulation,

application EVM DQPSK, and the associated popup menu Modulation Error Config.

Control of Measurement — Subsystem MODulation:EVMagnitude

The subsystem MODulation:EVMagnitude controls the modulation measurement. It corresponds to the

softkey EVM DQPSK in the measurement menu Modulation.

INITiate:MODulation:EVMagnitude  Start new measurement RUN
ABORt:MODulation:EVMagnitude Abort running measurement and switch off OFF
STOP:MODulation:EVMagnitude Stop measurement after current stat. cycle STOP
CONTinue:MODulation:EVMagnitude Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, |V2.50
setting it to the status indicated in the top right column.
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CONFigure:MODulation:EVMagnitude:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring

SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:MODulation:EVMagnitude:STATus?

Measurement Status

Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after I NI Ti at e, CONTi nue or READ)
STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)
RDY, Stopped according to repetition mode and stop con-
dition
11010000 | | counter for current statistics cycle
NONE, No counting mode set NONE -
10 1000 | Counter for current evaluation period within a cycle
NONE Statistic count set to off NONE |-

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).

DISPlay:MODulation:EVMagnitude:GRID <Enable> Grid on/off
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | Switch on grid lines ON -

OFF Switch off grid lines

Description of command FW vers.
This command switches the grid lines in the test diagrams on or off. V2.50

1115.5581.12 6.74 E-1




CMU-K81/-K82

List of Commands

Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the sections in the Modulation Configuration menu that are related to the Error Vector Magnitude

application.

Subsystem MODulation:EVMagnitude:CONTrol

The subsystem MODulation:EVMagnitude:CONTrol configures the modulation measurement. It corre-
sponds to the tabs Control and Statistics in the popup menu Modulation Error Config.

CONFigure:MODulation:EVMagnitude:CONTrol
<Mode>, <Statistics>, <Repetition>, <StopCond>, <Stepmode>

Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -
ARRay, Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Mulupl.e meas_urement

(counting, until Status = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the ...CONTrol:RMODe, ...CONTrol:STATistics and V2.50
...CONTrol:REPetition commands, see below.
CONFigure:MODulation:EVMagnitude:CONTrol:RMODe <Mode> Result mode
<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -
ARRay, Scalar measured values and arrays

Description of command FW-Vers.
This command specifies the type of measured values. >1.15
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CONFigure:MODulation:EVMagnitude:CONTrol:STATistics <Statistics> Statistics Count
<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:MODulation:EVMagnitude:CONTrol:REPetition
<Repetition> ,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | | Single shot measurement (until St at us = RDY)
1 to 10000 Mulupl_e meas_urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has

no effect; the measurement is always stopped after a single shot.
DEFault:MODulation:EVMagnitude:CONTrol <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -
OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem MODulation:EVMagnitude:CONTrol to their default values (the setting OFF
results in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Tolerance values — Subsystem MODulation:OEMP:LIMit

The subsystem MODulation:OEMP:LIMit (refer to page 6.69) defines tolerance values for the modula-
tion measurement in all four applications. The subsystem corresponds to the Limits tab in the popup
menu Modulation Configuration.

Subsystem SUBarrays:MODulation

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:EVMagnitude

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
O psto Start time in current range 0 ps
406 ps
<Samples> Description of parameters Def. value Def. unit Unit ring
0 to 500 Number of samples in current range 500 -
Description of command FW vers.
This command configures the READ: SUBar r ays. .., FETCh: SUBarrays..., and V2.50

SAMP| e: SUBar r ays: MODul at i on: EVMagni t ude commands. It restricts the measure-
ment to up to 32 subranges where either all measurement results (the number of which is
given by the second numerical parameter) or a single statistical value is returned. The
subranges are defined by the start time and the number of test points which are located on
a fixed, equidistant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem MODulation:EVMagnitude

The subsystem MODulation:EVMagnitude measures and returns the modulation parameters and com-
pares them with the tolerance values. The subsystem corresponds to the various output elements in the
measurement menu MODulation, application Error Vector Magnitude.

Scalar Results:

READ[:SCALar]:MODulation:EVMagnitude? Start single shot measurement and return results
FETCh[:SCALar]:MODulation:EVMagnitude? Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:EVMagnitude? Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
EVMPeakCurr, 0.0 % to 100.0 % NAN %

EVMPeakAvg, 0.0 % to 100.0 % NAN %
EVMPeakMMax, 0.0 % to 100.0 % NAN %
EVMRMS (x3), 0.0 % to 100.0 % NAN %
CarrierFeedthrough (x3), —120.0 dB to -20.0 dB NAN dB
I/QImbalance (x3), —120.0 dB to -20.0 dB NAN dB
TransmitTimeError (x3), 0 ps to 10 us NAN Us
WaveformQuality (x3), Oto1l NAN -

MSPowerCurr (x3), —133.0 dBm to +-19.0 dBm NAN dB
MeasCount 1 to 1000 NAN -

MeasOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output the | V2.50
scalar measurement results (see Chapter 4). The calculation of results in an average or
peak measurement is described in Chapter 3 (see calculation of statistical quantities). The
symbol (x3) behind a value indicates that the list contains three results corresponding to the
Current, the Average, and the MMax value.

1115.5581.12 6.78 E-1



CMU-K81/-K82 List of Commands

CALCulate[:SCALar]:MODulation:EVMagnitude:MATChing:LIMit? Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
EVMPeak (x3), INV -

EVMRMS (x3), INV -
For all measured values:

CarrierFeedthrough (x3), INV -

I/QImbalance (x3), INV -

TransmitTimeError (x3), INV -

WaveformQuality (x3), NMAU | NMAL | INV | OK INV -

MSPowerCurr (x3) INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for | V2.50
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The limits are defined with the CONFi g-
ur e: MODul at i on: OEMP... commands.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow

NMAL Tolerance value exceeded not matching, overflow

INV Measurement invalid invalid

OK all tolerances matched
READ:ARRay:MODulation:EVMagnitude: CURRent? Phase Error in Burst
READ:ARRay:MODulation:EVMagnitude: AVERage?
READ:ARRay:MODulation:EVMagnitude:MMAX?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:EVMagnitude: CURRent?
FETCh:ARRay:MODulation:EVMagnitude:AVERage?
FETCh:ARRay:MODulation:EVMagnitude:MMAX?

Read measurement results (unsynchronized) RUN
SAMPIle:ARRay:MODulation:EVMagnitude: CURRent?
SAMPIle:ARRay:MODulation:EVMagnitude: AVERage?
SAMPIle:ARRay:MODulation:EVMagnitude:MMAX?

Read measurement results (synchronized) RUN

Returned values Description of parameters Def. value | Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for error vector magnitude NAN %

0.0 % to+ 100.0 % xth value for error vector magnitude NAN %

Description of command FW vers.
These commands are always queries. They return the error vector magnitude vs. time at V2.50
fixed, equidistant test points. The number of measured values is 500, corresponding to a
time range of 0 symbols to 406 microseconds.

The calculation of current, average, and mmax (Min./Max.) results is explained in Chapter 3
(see display mode).
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READ:SUBarrays:MODulation:EVMagnitude: CURRent? Subarray Results

READ:SUBarrays:MODulation:EVMagnitude:AVERage?
READ:SUBarrays:MODulation:EVMagnitude:MMAX?

Start single shot measurement and return results RUN
FETCh:SUBarrays:MODulation:EVMagnitude: CURRent?
FETCh:SUBarrays:MODulation:EVMagnitude:AVERage?
FETCh:SUBarrays:MODulation:EVMagnitude:MMAX?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:MODulation:EVMagnitude: CURRent?
SAMPIle:SUBarrays:MODulation:EVMagnitude:AVERage?
SAMPIle:SUBarrays:MODulation:EVMagnitude:MMAX?

Read results (synchronized) RUN

Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for error vector magnitude NAN %

0.0 % to+ 100.0 % xth value for error vector magnitude NAN %

Description of command FW vers.
These commands are always queries. They measure and return the error vector magnitude |V2.50
versus time in the subranges defined by means of the CONFi g-
ur e: SUBarrays: MODul ati on: EVMagni t ude command. In the default setting of the
configuration command the READ: SUBar rays. .., FETCh: SUBarrays..., and SAM
Pl e: SUBar r ays. .. command group is equivalent to the READ: ARRay. . .,

FETCh: ARRay. .., and SAMP| e: ARRay. .. command group described above.

The CONFi gur e: SUBar r ays: MODul ati on: EVMagni t ude command defines a maxi-

mum of 32 subranges. If one of the statistical modes ( ARl Thneti cal, M N num

MAXi mum) is set, only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in Chap-

ter 3 (see display mode).
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Test Object MODulation:PERRor

The subsystem MODulation:PERRor measures the phase error as well as general scalar modulation
parameters. The subsystem corresponds to the measurement menu Modulation, application Phase
Error, and the associated popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:PERRor

The subsystem MODulation:PERRor controls the modulation measurement. It corresponds to the soft-
key Phase Error in the measurement menu Modulation.

INITiate:MODulation:PERRor Start new measurement RUN
ABORt:MODulation:PERRor Abort running measurement and switch off OFF
STOP:MODulation:PERRor Stop measurement after current stat. cycle STOP
CONTinue:MODulation:PERRor Next measurement step (only stepping mode) RUN
Description of command FW vers.
These commands have no query form. They start and stop the modulation measurement, |V2.50

setting it to the status indicated in the top right column.

CONFigure:MODulation:PERRor:EREPorting <Mode> Event Reporting

<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:MODulation:PERRor:STATus?

Measurement Status

Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)
ERR | OFF (could not be started)
STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition
11010000 | | counter for current statistics cycle

NONE, No counting mode set NONE |-
1t0 1000 | Counter for current evaluation period within a cycle
NONE Statistic count set to off NONE |-

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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<Enable>

ON |
OFF

DISPlay:MODulation:PERRor:GRID <Enable>

Description of parameters

Switch on grid lines
Switch off grid lines

Description of command

This command switches the grid lines in the test diagrams on or off.

Grid on/off
Def. value | Def. unit Unit ring
ON -
FW vers.
V2.50

Test Configuration

The commands of the following subsystems configure the Modulation measurement. They correspond
to the sections in the Modulation Configuration menu that are related to the Phase Error application.

Subsystem MODulation:PERRor:CONTrol

The subsystem MODulation:PERRor:CONTrol configures the modulation measurement. It corresponds
to the tabs Control and Statistics in the popup menu Modulation Configuration.

CONFigure:MODulation:PERRor:CONTrol
<Mode>, <Statistics>, <Repetition>, <StopCond>, <Stepmode>

Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay, Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Mulupl_e meas_urement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the ...CONTrol:RMODe, ...CONTrol:STATistics and V2.50
...CONTrol:REPetition commands, see below.
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CONFigure:MODulation:PERRor:CONTrol:RMODe <Mode> Result mode
<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay, Scalar measured values and arrays

Description of command FW-Vers.
This command specifies the type of measured values. >1.15
CONFigure:MODulation:PERRor:CONTrol:STATistics <Statistics> Statistics Count

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:MODulation:PERRor:CONTrol:REPetition Test Cycles
<Repetition> ,<StopCond>,<Stepmode>

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Multlpl'e meas.urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has
no effect; the measurement is always stopped after a single shot.
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DEFault:MODulation:PERRor:CONTrol <Mode> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring

ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.

If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem MODulation:PERRor:CONTrol to their default values (the setting OFF re-
sults in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

Tolerance values — Subsystem MODulation: OEMP:LIMit

The subsystem MODulation:OEMP:LIMit (refer to page 6.69) defines tolerance values for the modula-
tion measurement in all four applications. The subsystem corresponds to the Limits tab in the popup
menu Modulation Configuration.

Subsystem SUBarrays:MODulation:PERRor

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:PERRor

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
O psto Start time in current range 0 us
406 ps
<Samples> Description of parameters Def. value Def. unit Unit ring
0 to 500 Number of samples in current range 500 -
Description of command FW vers.
This command configures the READ: SUBar r ays. .., FETCh: SUBarrays..., and V2.50

SAMP| e: SUBar r ays: MODul at i on: PERRor commands. It restricts the measurement to
up to 32 subranges where either all measurement results (the number of which is given by
the second numerical parameter) or a single statistical value is returned. The subranges are
defined by the start time and the number of test points which are located on a fixed, equi-
distant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem MODulation:PERRor

The subsystem MODulation:PERRor measures and returns the modulation parameters and compares
them with the tolerance values. The subsystem corresponds to the various output elements in the
measurement menu MODulation, application Phase Error.

READ[:SCALar]:MODulation:PERRor? Scalar Results:
Start single shot measurement and return results
FETCh[:SCALar]:MODulation:PERRor?
Read out meas. results (unsynchronized)
SAMPIle[:SCALar]:MODulation:PERRor?
Read out measurement results (synchronized)

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeakCurr (x3), 0.0 deg to +45.0 deg NAN deg
PhErrorRMS (x3), 0.0 deg to +45.0 deg NAN deg
CarrierFeedthrough (x3), —120.0 dB to -20.0 dB NAN dB
I/QImbalance (x3), —120.0 dB to -20.0 dB NAN dB
TransmitTimeError (x3), Ops to 10 ps NAN [V
WaveformQuality (x3), Oto1l NAN -

MSPowerCurr (x3), -133.0 dBm to +—19.0 dBm NAN dB
MeasCount 1 to 1000 NAN -
MeasOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output the | V2.50
scalar measurement results (see Chapter 4). The calculation of results in an average or
peak measurement is described in Chapter 3 (see calculation of statistical quantities). The
symbol (x3) behind a value indicates that the list contains three results corresponding to the
Current, the Average, and the MMax value.
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CALCulate[:SCALar]:MODulation:PERRor:MATChing:LIMit? Bursts out of Tol.

Returned values Value range Def. value | Def. unit Unit ring
PhErrorPeakCurr (x3), INV -

PhErrorRMS (x3), INV -
For all measured values:

CarrierFeedthrough (x3), INV -

I/QImbalance (x3), INV -

TransmitTimeError (x3), INV -

WaveformQuality (x3), NMAU | NMAL | INV | OK INV -

MSPowerCurr (x3) INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for V2.50
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The limits are defined with the CONFi g-
ur e: MODul at i on: OEMP... commands.

The following messages may be output for all measured values:
NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched

READ:ARRay:MODulation:PERRor:CURRent? Phase Error in Burst
READ:ARRay:MODulation:PERRor:AVERage?

READ:ARRay:MODulation:PERRor:MMAX?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:PERRor:CURRent?

FETCh:ARRay:MODulation:PERRor:AVERage?

FETCh:ARRay:MODulation:PERRor:MMAX?

Read measurement results (unsynchronized) RUN
SAMPIe:ARRay:MODulation:PERRor:CURRent?
SAMPIle:ARRay:MODulation:PERRor:AVERage?

SAMPIe:ARRay:MODulation:PERRor:MMAX?

Read measurement results (synchronized) RUN

Returned values Description of parameters Def. value | Def. unit Unit ring
—100.0 deg to+ 100.0 deg, 1* value for phase error NAN deg
—100.0 deg to+ 100.0 deg xth value for phase error NAN deg

Description of command FW vers.
These commands are always queries. They return the phase error vs. time at fixed, equi- V2.50
distant test points. The number of measured values is 500, corresponding to a time range of
0 symbols to 406 microseconds.

The calculation of current, average, and mmax (Min./Max.) results is explained in Chapter 3

(see display mode).
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READ:SUBarrays:MODulation:PERRor: CURRent? Subarray Results
READ:SUBarrays:MODulation:PERRor:AVERage?
READ:SUBarrays:MODulation:PERRor:MMAX?

Start single shot measurement and return results RUN
FETCh:SUBarrays:MODulation:PERRor: CURRent?
FETCh:SUBarrays:MODulation:PERRor: AVERage?
FETCh:SUBarrays:MODulation:PERRor:MMAX?

Read meas. results (unsynchronized) RUN
SAMPIle:SUBarrays:MODulation:PERRor: CURRent?
SAMPIle:SUBarrays:MODulation:PERRor: AVERage?
SAMPIle:SUBarrays:MODulation:PERRor:MMAX?

Read results (synchronized) RUN
Ret. values per subrange Description of parameters Def. value | Def. unit Unit ring
100.0 deg to+ 100.0 deg, 1* value for phase error NAN deg
:160.0 deg to+ 100.0 deg xth value for phase error II\IIIAN d"eg
Description of command FW vers.
These commands are always queries. They measure and return the phase error versus V2.50

time in the subranges defined by means of the CONFi g-
ure: SUBarrays: MoDul at i on: PERRor command. In the default setting of the configura-

tion command the READ; SUBarrays. .., FETCh: SUBarrays..., and SAM
Pl e: SUBar rays. .. command group is equivalent to the READ: ARRay. . .,
FETCh: ARRay. .., and SAMP| e: ARRay. .. command group described above.

The CONFi gur e: SUBar r ays: MODul at i on: PERRor command defines a maximum of 32
subranges. If one of the statistical modes ( ARl Thnmeti cal, M N nmum MAXi mum) is set,
only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in Chap-
ter 3 (see display mode).
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Test Object MODulation:MERRor

The subsystem MODulation:MERRor measures the magnitude error as well as general scalar modula-
tion parameters. The subsystem corresponds to the measurement menu Modulation, application Mag-
nitude Error, and the associated popup menu Modulation Configuration.

Control of Measurement — Subsystem MODulation:MERRor

The subsystem MODulation:MERRor controls the modulation measurement. It corresponds to the soft-
key Magn. Error in the measurement menu Modulation.

INITiate:MODulation:MERRor Start new measurement RUN
ABORt:MODulation:MERRor Abort running measurement and switch off OFF
STOP:MODulation:MERRor Stop measurement after current stat. cycle STOP
CONTinue:MODulation:MERRor Next measurement step (only stepping mode) RUN
Description of command FW vers.

These commands have no query form. They start and stop the modulation measurement, |V2.50
setting it to the status indicated in the top right column.

CONFigure:MODulation:MERRor:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF -

SOPC | Single operation complete

SRSQ | SRQ and SOPC

OFF No reporting

Description of command FW vers.
This command defines the events generated when the measurement is terminated or V2.50
stopped (event reporting, see Chapter 5 of CMU200 manual).

FETCh:MODulation:MERRor:STATus? Measurement Status
Ret. values Description of parameters Def. value Def. unit Unit ring
OFF | Measurement in the OFF state (* RST or ABORt ) OFF -

RUN | Running (after | NI Ti at e, CONTi nue or READ)

STOP | Stopped (STOP)

ERR | OFF (could not be started)

STEP | Stepping mode (<stepmode>=STEP)

RDY, Stopped according to repetition mode and stop con-

dition

11010000 | | counter for current statistics cycle

NONE, No counting mode set NONE |-

1t0 1000 | Counter for current evaluation period within a cycle

NONE Statistic count set to off NONE |-

Description of command FW vers.
This command is always a query. It returns the status of the measurement (see Chapters 3 | V2.50
and 5).
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DISPlay:MODulation:MERRor:GRID <Enable>

Description of command

This command switches the grid lines in the test diagrams on or off.

<Enable> Description of parameters Def. value | Def.
ON | Switch on grid lines ON -
OFF Switch off grid lines

Grid on/off

unit Unit ring

FW vers.
V2.50

Subsystem MODulation:MERRor:CONTrol

The subsystem MODulation:MERRor:CONTrol configures the modulation measurement. It corresponds

to the tabs Control and Statistics in the popup menu Modulation Configuration.

CONFigure:MODulation:MERRor:CONTrol
<Mode>, <Statistics>, <Repetition>, <StopCond>, <Stepmode>

Scope of Measurement

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay, Scalar measured values and arrays

<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

<Repetition> Description of parameters Def. value Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000, Multlpl'e meas.urement

(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE, Continue measurement even in case of error

<Stepmode> Description of parameters Def. value Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW-Vers.
This command combines the ...CONTrol:RMODe, ...CONTrol:STATistics and V2.50
...CONTrol:REPetition commands, see below.

CONFigure:MODulation:MERRor:CONTrol:RMODe <Mode> Result mode

<Mode> Desciption of parameters Def. value Def. unit Unit ring
SCALar | Scalar values only (incl. ramp matching) ARRay -

ARRay Scalar measured values and arrays

Description of command FW-Vers.
This command specifies the type of measured values. >1.15
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CONFigure:MODulation:MERRor:CONTrol:STATistics <Statistics> Statistics Count
<Statistics> Description of parameters Def. value Def. unit Unit ring
1to 1000 | Number of bursts per statistics cycle 100 -

NONE Statistics off (equivalent to 1)

Description of command FW-Vers.
This command specifies the type of measured values and defines the number of bursts V2.50
forming a statistics cycle.

CONFigure:MODulation:MERRor:CONTrol:REPetition
<Repetition> ,<StopCond>,<Stepmode> Test Cycles
<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Mulupl_e meas_urement
(counting, until St atus = STEP | RDY)

<StopCond> Description of parameters Def. value | Def. unit Unit ring
SONerror | Stop measurement in case of error (stop on error) | SON -

NONE Continue measurement even in case of error

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE -

NONE Continue measurement according to its rep. mode

Description of command FW vers.
This command determines the number of statistics cycles, the stop condition and the step- |V2.50
ping mode for the measurement.

Note:In the case of READ commands (READ: ...), the <Repetition> parameter has
no effect; the measurement is always stopped after a single shot.

DEFault:MODulation:MERRor:CONTrol <Mode> Default Settings

<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

Description of command FW vers.
If used as a setting command with the parameter ON, this command sets all parameters of | V2.50
the subsystem MODulation:MERRor:CONTT ol to their default values (the setting OFF re-
sults in an error message).

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).
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Tolerance values — Subsystem MODulation:OEMP:LIMit

The subsystem MODulation:OEMP:LIMit (refer to page 6.69) defines tolerance values for the modula-
tion measurement in all four applications. The subsystem corresponds to the Limits tab in the popup
menu Modulation Configuration.

Subsystem SUBarrays:MODulation

The subsystem SUBarrays:MODulation defines the measurement range and the type of output values.

CONFigure:SUBarrays:MODulation:MERRor

<Mode><Start>,<Samples>{,<Start>,<Samples>} Definition of Subarrays
<Mode> Description of parameters Def. value Def. unit Unit ring
ALL | Return all measurement values ALL -
ARIThmetical | Return arithm. mean value in every range
MINimum | Return minimum value in every range
MAXimum, Return maximum value in every range
<Start> Description of parameters Def. value Def. unit Unit ring
O psto Start time in current range 0 ps
406 ps
<Samples> Description of parameters Def. value Def. unit Unit ring
0 to 500 Number of samples in current range 500 -
Description of command FW vers.
This command configures the READ: SUBar r ays. .., FETCh: SUBarrays..., and V2.50

SAMP| e: SUBar r ays: MODul at i on: MERRor commands. It restricts the measurement to
up to 32 subranges where either all measurement results (the number of which is given by
the second numerical parameter) or a single statistical value is returned. The subranges are
defined by the start time and the number of test points which are located on a fixed, equi-
distant grid with a step width of 1 symbol period.

The subranges may overlap but must be within the total range of the Modulation measure-
ment. Test points outside this range are not measured (result NAN) and do not enter into
the ARIThmetical, MINimum and MAXimum values.

By default, only one range corresponding to the total measurement range is used and all
measurement values are returned.
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Measured Values — Subsystem MODulation:MERRor

The subsystem MODulation:MERRor measures and returns the modulation parameters and compares
them with the tolerance values. The subsystem corresponds to the various output elements in the
measurement menu MODulation, application Magnitude. Error.

READ[:SCALar]:MODulation:MERRor?

Start single shot measurement and return results
FETCh[:SCALar]:MODulation:MERRor?

Read out meas. results (unsynchronized)
SAMPIe[:SCALar]:MODulation:MERRor?

Read out measurement results (synchronized)

Scalar Results:

Returned values Value range Def. value | Def. unit Unit ring
MagnErrorPeak (x3), 0.0 % to 100.0 % NAN %

MagnErrorRMS (x3), 0.0 % to 100.0 % NAN %
CarrierFeedthrough (x3), —120.0 dB to -20.0 dB NAN dB
I/QImbalance (x3), —120.0 dB to -20.0 dB NAN dB
TransmitTimeError (x3), 0 ps to 10 us NAN Hs
WaveformQuality (x3), Oto1l NAN -

MSPowerCurr (x3), —133.0 dBm to +-19.0 dBm NAN dB
MeasCount 1 to 1000 NAN -

MeasOutOfTol 0.0 % to 100.0 % NAN %

Description of command FW vers.
These commands are always queries. They start a modulation measurement and output the | V2.50
scalar measurement results (see Chapter 4). The calculation of results in an average or
peak measurement is described in Chapter 3 (see calculation of statistical quantities). The
symbol (x3) behind a value indicates that the list contains three results corresponding to the
Current, the Average, and the MMax value.
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CALCulate[:SCALar]:MODulation:MERRor:MATChing:LIMit? Bursts out of Tolerance

Returned values Value range Def. value | Def. unit Unit ring
MagnErrorPeak (x3), INV -

MagnErrorRMS (x3), INV -
For all measured values:

CarrierFeedthrough (x3), INV -

I/QImbalance (x3), INV -

TransmitTimeError (x3), INV -

WaveformQuality (x3), NMAU | NMAL | INV | OK INV -

MSPowerCurr (x3) INV -

Description of command FW vers.
This command is always a query. It indicates whether and in which way the error limits for V2.50
the scalar measured values (see above command) have been exceeded. The symbol (x3)
behind a value indicates that the list contains three results corresponding to the Current, the
Average, and the MMax value. The limits are defined with the CONFi g-
ur e: MODul at i on: OEMP... commands.

The following messages may be output for all measured values:

NMAU Underflow of tolerance value not matching, underflow

NMAL Tolerance value exceeded not matching, overflow

INV Measurement invalid invalid

OK all tolerances matched
READ:ARRay:MODulation:MERRor:CURRent? Phase Error in Burst
READ:ARRay:MODulation:MERRor:AVERage?
READ:ARRay:MODulation:MERRor:MMAX?

Start single shot measurement and return results RUN
FETCh:ARRay:MODulation:MERRor:CURRent?
FETCh:ARRay:MODulation:MERRor:AVERage?

FETCh:ARRay:MODulation:MERRor:MMAX?

Read measurement results (unsynchronized) RUN
SAMPIle:ARRay:MODulation:MERRor: CURRent?
SAMPIle:ARRay:MODulation:MERRor:AVERage?

SAMPIle:ARRay:MODulation:MERRor:MMAX?

Read measurement results (synchronized) RUN
Returned values Description of parameters Def. value | Def. unit Unit ring
0.0 % to+ 100.0 %, 1* value for magnitude error NAN %

0.0 % to+ 100.0 % xth value for magnitude error NAN %

Description of command FW vers.
These commands are always queries. They return the magnitude error vs. time at fixed, V2.50
equidistant test points. The number of measured values is 500, corresponding to a time
range of 0 symbols to 406 microseconds.

The calculation of current, average, and mmax (Min./Max.) results is explained in Chapter 3
(see display mode).
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READ:SUBarrays:MODulation:MERRor: CURRent? Subarray Results

READ:SUBarrays:MODulation:MERRor:AVERage?
READ:SUBarrays:MODulation:MERRor:MMAX?
Start single shot measurement and return results
FETCh:SUBarrays:MODulation:MERRor: CURRent?
FETCh:SUBarrays:MODulation:MERRor:AVERage?
FETCh:SUBarrays:MODulation:MERRor:MMAX?
Read meas. results (unsynchronized)
SAMPIle:SUBarrays:MODulation:MERRor: CURRent?
SAMPIle:SUBarrays:MODulation:MERRor:AVERage?
SAMPIle:SUBarrays:MODulation:MERRor:MMAX?
Read results (synchronized)

Ret. values per subrange Description of parameters Def. value | Def. unit

0.0 % to+ 100.0 %, 1* value for magnitude error NAN %

0.0 % to+ 100.0 % xth value for magnitude error NAN %
Description of command

These commands are always queries. They measure and return the magnitude error versus
time in the subranges defined by means of the CONFi g-

ure: SUBarrays: MoDul at i on: MERRor command. In the default setting of the configura-
tion command the READ; SUBarrays. .., FETCh: SUBarrays..., and SAM

Pl e: SUBar rays. .. command group is equivalent to the READ: ARRay. . .,

FETCh: ARRay. .., and SAMP| e: ARRay. .. command group described above.

The CONFi gur e: SUBar rays: MODul ati on: MERRor command defines a maximum of 32
subranges. If one of the statistical modes ( ARl Thnmeti cal, M N nmum MAXi mum) is set,
only one value is returned per subrange.

The calculation of current, average, minimum, and maximum results is explained in Chap-
ter 3 (see display mode).

RUN

RUN

RUN
Unit ring

FW vers.
V2.50
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Test Object Receiver Quality

The subsystem Receiver Quality measures the receiver quality of the CDMA mobile phone. The set-
tings are used to assess the quality of transmission between the CMU and the device under test. The
subsystem corresponds to the main menu Receiver Quality and the associated popup menu Receiver
Quality Configuration.

Test Object RXQuality:FER (Frame Erasure Rate)

The subsystem RXQuality:FER contains the commands for receiver quality measurements. The sub-
system corresponds to the main menu Receiver Quality and the corresponding sections of the associ-
ated popup menu Receiver Quality Configuration.

Control of Measurement — Subsystem RXQuality:FER

The subsystem RXQuality:FER controls the single shot receiver quality measurements.

CONFigure:RXQuality:FER: TSETup <TestSetup> Test Setup
<Test Setup> Description of parameters Def. value Def. unit Unit ring
T1| Test Setup 1: Sensitivity T3 - -

T2 | Test Setup 2: Dynamic range

T3] Test Setup 3: Traffic channel demodulation

T4 | Test Setup 4: User 1

T5 Test Setup 5: User 2

Description of command Status FW vers.
This command selects one out of 5 test setups, i.e. one data set parametrizinga | TCES V2.50
particular receiver quality measurement. When a test setup is switched over, the

running measurement is stopped and all measured values are set invalid.

INITiate:RXQuality:FER Start new measurement RUN
ABORt:RXQuality:FER Abort running measurement and switch off OFF
STOP:RXQuality:FER Stop measurement STOP
CONTinue:RXQuality:FER Next measurement step (only stepping mode) RUN
Description of command Status FW vers.
These commands do not exist as queries. They start or stop the current single all V2.50

shot measurement, setting it to the status indicated in the top right column.

CONFigure:RXQuality:FER:EREPorting <Mode> Event Reporting
<Mode> Description of parameters Def. value Def. unit Unit ring
SRQ | Service request OFF - -
SOPC | Single operation complete

SRSQ | SRQ and SRSQ

OFF No reporting

Description of command Status FW vers.
This command defines the events generated when the measurement is termi- all V2.50
nated or stopped (event reporting, see Chapter 5).
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FETCh:RXQuality:FER:STATus?

Return

OFF |
RUN |
STOP |
ERR |
STEP |
RDY,

1 to 20000 |
NONE

Description of parameters

Measurement in the OFF state (* RST or ABORt )
Running (after | NI Ti at e, CONTi nue or READ)
Stopped (STOP)

OFF (could not be started)

Stepping mode (<stepmode>=STEP)

Stopped according to repetition mode and stop con-
dition

Counter for current evaluation period (frame)
Statistic count set to off (only 1 frame)

Description of command

Def. value

OFF

NONE

This command is always a query. It returns the status of the measurement (see

Chapter 5).

Measurement Status

Def. unit

Status

all

Unit ring

FW vers.
V2.50

Subsystem RXQuality:FER:CONTrol

The subsystem RXQuality:FER:CONTrol sets the control parameters for the single shot receiver quality
measurements. The subsystem corresponds to the tab Control in the popup menu Receiver Quality

Configuration.

CONFigure:RXQuality:FER: TSETup<nr>:CONTrol
<Max_Frames> ,<Repetition>, <StopCondition>, <Stepmode>

Scope of Measurement

<Max_Frames> Description of parameters Def. value | Def. unit Unit ring
1 to 20000 No. of frames to be sent 1000 -

<Repetition> Description of parameters Def. value | Def. unit Unit ring
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING -

SINGleshot | Single shot measurement (until St at us = RDY)

1 to 10000 Multlpl.e meas.urement

(counting, until St atus = STEP | RDY)

<StopCondition> | Description of parameters Def. value | Def. unit Unit ring
ALEXceeded | |Measurement aborted if any limit is exceeded See - -
CLEXceeded | |Aborted when confidence limit is exceeded below

FLEXceeded | |Aborted when frame limit is exceeded

NONE Not aborted, measurement over all frames

<Stepmode> Description of parameters Def. value | Def. unit Unit ring
STEP | Interrupt measurement after each statistics cycle NONE - -
NONE Continue measurement according to its rep. mode

Description of command Status FW vers.
This command defines the measured value and the number of frames to be all V2.50
sent, the repetition mode, the stop condition and the stepping mode for the

measurement. The suffix <nr> refers to the selected test setup (<nr>=1to 5);

the range and the default value is the same for all test setups.
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CONFigure:RXQuality:FER: TSETup<nr>:CONTrol:STATistics <Max_Frames> Frames
<Max_Frames> Description of parameters Def. value | Def. unit Unit ring
1 to 20000 No. of frames to be sent 1000 -

Description of command Status FW vers.
This command defines the measured value and the numFER of frames to be sent | all V2.50
in a single shot measurement, constituting a statistics cycle.

The suffix <nr> refers to the selected test setup (<nr> = 1 to 5); the range and the
default value is the same for all test setups.
CONFigure:RXQuality:FER: TSETup<nr>:CONTrol:REPetition Test Cycles

<Repetition>, <StopCondition>, <Stepmode>

<Repetition> Description of parameters Def. value
CONTinuous | | Continuous measurement (until STOP or ABORT) | SING
SINGleshot | Single shot measurement (until St at us = RDY)
1 to 10000 Mulupl.e meas_urement

(counting, until Status = STEP | RDY)
<StopCondition> | Description of parameters Def. value
ALEXceeded | | Measurement aborted if any limit is exceeded See be-
CLEXceeded | |Aborted when confidence limit is exceeded low
FLEXceeded | |Aborted when frame limit is exceeded
NONE Not aborted, measurement over all frames
<Stepmode> Description of parameters Def. value
STEP | Interrupt measurement after each statistics cycle NONE
NONE Continue measurement according to its rep. mode
Description of command
This command determines the repetition mode, the stop condition and the step-
ping mode for the measurement.
Note:In the case of READ commands (READ: ...), the <Repetition> parameter
has no effect; the measurement is always stopped after a single shot.

Def. unit Unit ring

Def. unit Unit ring

Def. unit Unit ring

Status FW vers.
all V2.50

DEFault:RXQuality:FER: TSETup<nr>:CONTrol <Enable>
<Enable> Description of parameters Def. value

ON | The parameters are set to default values ON
OFF The parameters partly or completely differ from the
default values

Description of command

As a setting command with the setting ON this command sets all parameters of
the subsystem RXQuality:FER:TSETup<nr>:CONTrol to default values (the
setting OFF results in an error message).The suffix <nr> refers to the selected
test setup (<nr> = 1 to 5); the range and the default value is the same for all test
setups. As a query, this command reads out whether all parameters are set to
default values (ON) or not (OFF).

Default Settings
Def. unit Unit ring

Status FW vers.
all V2.50
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Description of command

If used as a setting command with the parameter ON, this command sets all parameters
of the subsystem RXQuality:FER: TSETup<nr>:CONTrol to their default for all test setups.

If used as a query the command returns whether all parameters are set to their default
values (ON) or not (OFF).

DEFault:RXQuality:FER:CONTrol <Enable> Default Settings
<Enable> Description of parameters Def. value | Def. unit Unit ring
ON | The parameters are set to their default values ON -

OFF Some or all parameters differ from the default values

FW vers.
V2.50

General Configurations — Subsystem RXQuality:FER: TSETup<nr>

The subsystem RXQuality:FER:TSETup<nr> configures the generated RF signal. It corresponds to the
CDMA Levels and the Impairments section in the Control tab of the Receiver Quality Configuration

menu.
CONFigure:RXQuality:FER: TSETup<nr>:LEVel CDMA Levels
<CDMA_Power><Traffic_Lev>,<Pilot_Lev>
<Levels> Description of parameters Def. value | Def. unit Unit ring
Default CDMA Power for test setup 1 -104.0 dBm
Default CDMA Power for test setup 2 -25.0 dB
Default CDMA Power for test setup 3 —70.0 dB
Default CDMA Power for test setup 4 —-70.0
Default CDMA Power for test setup 5 —-70.0
—144.0dBm t0o -33.0dBm | |RF1 OUT, 0 dB ext. atten |
—144.0dBm to -16.0dBm | | RF2 OUT, 0 dB ext. atten |
—97.0dBm to 7.0 dBm RF4 OUT , 0 dB ext. atten
—20.0 dB to —7.0 dB, Traffic Level -14.0
Description of command FW vers.
This command determines the most important output signal levels of the CMU. This in- V2.50

cludes the total CDMA output power (absolute value, in dBm) and the levels in the forward
traffic channel and the forward pilot channel. The individual channel powers are in units
relative to the total CDMA power. CDMA Power value range depends on the RF input used
and the external attenuation set.

<Levels> Description of parameters Def. value | Def. unit
—-20.0dB to +4.0 dB | AWGN level Off dB
OFF, AWGN generator off

—50.0 kHz to +50.0 kHz | BS frequency offset 0.0 Hz
OFF no frequency offset

Description of command

This command determines an Additional White Gaussian Noise level and a frequency offset
to impair the CMU output signal.

CONFigure:RXQuality:FER: TSETup<nr>:IMPairments <AWGN_Lev><Freq_Offset> Impairments

Unit ring

FW vers.
V2.50
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CONFigure:RXQuality:FER: TSETup<nr>:FRATe <Rate>

<Rate> Description of parameters Def. value
EIGHth | Frames at 1/8 of the rate set FULL
QUARter Frames at 1/4 of the rate set

HALF Frames at 1/2 of the rate set

FULL Frames at the full rate set

Description of command

This command sets the frame rate for a variable rate traffic channel.

Frame Rate
Def. unit Unit ring
Sig. State FW vers.
all V2.50

Subsystem RXQuality:FER: TSETup<nr>:LIMit

The subsystem RXQuality:FER: TSETup<nr>:LIMit defines tolerance values for the single shot receiver
quality measurements. The subsystem corresponds to the tab Limits in the popup menu Receiver Qual-

ity Configuration.

CONFigure:RXQuality:FER: TSETup<nr>:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue

<Max_FER>, <Min_Conf_Lev>

Parameters Description of parameters Def. value
0.0 % to +100.0 %, Maximum FER +0.5
85.0 % to +99.9 % Minimum Confidence Level +95.0

Description of command

This command defines the tolerances for the receiver quality measurement and
for test setup <nr>. The ranges and default values are the same for all test set-
ups.

Def. unit

%
%

Status

Limits
Unit ring
Angle

FW vers.
V2.50

DEFault:RXQuality:FER: TSETup<nr>:LIMit <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

Default Settings

Def. unit

If used as a setting command with the parameter ON, this command sets all parameters of
the subsystem RXQuality:FER:TSETup<nr>:LIMIT to their default values (the setting OFF

results in an error message) for test setup <nr>.

If used as a query the command returns whether all parameters are set to their default

values (ON) or not (OFF).

Unit ring

FW vers.
V2.50
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DEFault:RXQuality:FER:LIMit <Enable>

<Enable> Description of parameters Def. value
ON | The parameters are set to their default values ON
OFF Some or all parameters differ from the default values

Description of command

Default Settings

Def. unit

If used as a setting command with the parameter ON, this command sets all parameters
of the subsystem RXQuality:FER:TSETup<nr>:LIMIT to their default for all test setups.

If used as a query the command returns whether all parameters are set to their default

values (ON) or not (OFF).

Unit ring

FW vers.
V2.50

Measured Values — Subsystem RXQuality:FER

The subsystem RXQuality:FER measures and outputs the bit error rate and compares it with the toler-
ance values. The subsystem corresponds to the output fields in the Receiver Quality menu.

READ[: SCALar]:RXQuality:FER?
FETCh[:SCALar]:RXQuality: FER?
SAMPIle[: SCALar]:RXQuality:FER?

Returned Values Value range Def. value
Frame Error Rate (FER), 0.0% to 100.0% NAN
Frame Errors, 0 to 20000 NAN
Frames Received, 0 to 20000 NAN
Confidence Level 0.000% to 100.000% NAN

Description of command

These commands are always queries. They start a receiver quality measurement
and output the measurement results (see also detailed explanation of measured
values in Chapter 4).

Scalar Results:

Def. unit

%

%
Status

all

Start single shot measurement and return results
Read out meas. results (unsynchronized)
Read out measurement results (synchronized)

Unit ring

FW vers.
V2.50

CALCulate:RXQuality:FER:MATChing:LIMit?

Limit Matching

Returned Values Meaning Def. value | Def. unit Unit ring
NMAT | NMAU | INV | OK, Maximum FER INV -

NMAT | NMAU | INV | OK Minimum Confidence Level INV -

Description of command Status FW vers.
This command is always a query. It indicates whether and in which way the per- | all V2.50
missible error limits for the measured values of the bit error rate test (see com-
mand above) have been exceeded.

The following messages can be output for the measured quantities:
NMAU Underflow of tolerance value not matching, underflow
NMAL Tolerance value exceeded not matching, overflow
INV Measurement invalid invalid
OK all tolerances matched
1115.5581.12 6.100 E-1
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List of Commands

In the following, all remote-control commands of the function groups CDMA 800/1900-MS are listed in
alphabetical order.

Table 6-1 Remote-control commands: Non Signalling mode

Command (Non Signalling, alphabetical) Page

ABORt:MODulation... ...6.12

F =@y €=l 4 T=T =1 (o OO PP PP 6.8
CALCulate[:SCALar]:MODuUIation:MATCRING:LIMIE? .......oii ittt e e e e et e e e e e s aabe et e e e e s e abebeaaaeeeannnes 6.16
CONFIgure:MODUIAtIONCONTION .......eiiiiiieiieee ettt ettt e et eea bt e ek e e e ea bt e e e bttt e aaba e e e eane e e e anbeeeabneeean 6.13
CONFigure:MODUIation:CONTIOLREPELLION .....cciiiiiiiiiiiie ettt ettt e et e e e e ettt e e e e s sabb et e e e e e e nbbbeeaeeeeannnnes 6.14
CONFigure:MODUIAtIoN: CONTIOLSTATISLICS ....eeieieiiiiititiee ettt e e e ettt e e e e e et tbe et e e e e e s sbeseeeaeaaasbbbeteeaesasnbeseaeeeaannbaseeaeeeaannnne 6.13
CONFIgure:MODUIAtIONEREPOIING. .......teie ittt ettt e ettt e e bt e e bttt e e bt e e bbe e e et et e e eabe e e e nabeeeabneeeas 6.12
CONFigure:MODulation:LIMit[: SCALar][:SYMMetric][:COMBINEAJ:VALUE .........ooiiiiiiiiiiiaiiiiie ettt a e 6.15
(010N S 1o U (=N A ST =T [o F= T R TP PRP T PRPPPPPPTPIN 6.2
CONTinue:MODulation e 012
(3] == TH 1o LAV T4 o = LT PP PUP P PP 6.4
(3] = TH Lo B Y= PP RP PR PPPI 6.3
DEFaUIt:MODUIBHION:CONTION ...ttt et et e e en e ea e e e e s e e e n e snreeene e e e e nnneennes 6.14
(D] = = TN 101V (@] BN F=1 i o o Y N 1 T PP PO PUPPPTRPRIN 6.15
FETC N MODUIALION I STATUS? ..ttt e e e ettt e ettt et e e e e ot ta e ee e e e e e aatbe et e e e e e e abes et e e e e e ekt b be e e e a2 e s s bb e e e e e e e e nbbbe e e e e e e e nnbnbeaaaeaeannnne 6.12
FETCRRFGENEIAIONSTATUS? ...ttt sttt et r e e et e sa et e s et e ee e e R e s et e s e e e sn e e et et e n e e amneene e e sneenneeeneennneas 6.8
FETCH[:SCALAIT:MODUIBLIONT? ... .eieieiiie ettt ettt e e a4 e e bbbttt e e e e o s abe e e e e e 24 e aabebe e e e e e e aanbbs e e e e e e e e sbbbe e e e e e e e nnbnbeaaaeaeannnnes 6.16
NIRRT UCH Y (BN ] F= 1o ] o IO TSP PTTT PP 6.12
INITiate:RFGenerator

IN P UL ST AT ] ettt ettt e e et b e e e bbb e e e b b et oo a b et e e bbb e e e b b e e e bbb e e e h b et e e e hbe e e e a e e e e b et e e e b e e e nab e s aae e 6 5
OU T P UL ST AT ettt ettt e e s bt e e e bbb e e a2 b bt e e e a b et e oo h e e e e o2 b e e e e s b b e e e bbb e e e bb e e e s bbb e e eabe e e e bbaeessbbeeesabeneeanns 6.5
READ[:SCALAII:MODUIALION?. ...ttt ettt et e et e e s e e e ek e e e n e e sme e e e e s s e e nneesnn e e reeeneennneennes 6.16
SAMPIE[:SCALAIT:MODUIBLIONT ...eeeeieeiiitiiite ettt et e e ettt e e e e ek a b et e e e e e e sbee e e e e e aasabss e e e e e aanbbsbe e e e e e e aasnbeseaaeeaannbbbeeaaeeeannne 6.16
[SENSe:]CORRection:LOSS:INPULKNISIMAGNITUGE]. ... e ittt ettt ettt e e ettt e e e e e e iab et e e e e aasbbe b e e e e e e e snnnbeeeeas 6.6
[SENSe:]CORRection:LOSS:QUTPULKNIS[IMAGNITUAE]........cciiiiiiieiiieiie e 6.6
[SENSE:JLEVEIIMAXITIUIM ....eiiieiiiiitetee e ettt e ettt e e e e e ettt et e e e e e o s abe et e e 244 e abe b et e e e o4 4a ks be e e e a2 24 n s be e e e e a2 e e nbbbe e e e e e e annnbsbeeaeeeeannnbeneeas 6.3
[SENSEILEVEEMODE .......coiiiiiiiiiie ettt h et e e e h bt e bt e e e h b bt e e e a b e e e s b et e e b et e e s abb e e e eab e e e s bt e e e s bb e e e sabe e e e eaeas 6.3
[SENSe:]RFANalyzer:FREQuency

[SENSe:]RFANalyzer:FREQUENCY:IUNIT ...ttt oottt ettt e oottt e e e e e bt et e e e e e e s bbb et e e e e e asbbb et e e e e e annnbbbeeaeeeaannnbeeeeas 6 7
SOURCce:CORReCtioN:LOSS: INPULKNISIMAGNITUGE] ...ceeiiiiieee ettt ettt ettt e e e et e e e e e bbb e e e e e e e e annbeneaaaeeeannnees 6.6
SOURCce:CORRection:LOSS:OUTPULKNIS[:IMAGNITUAR] ......oouviiiieiieii e 6.6
SOURCE:DM:CLOCK:FREQUENCY ...ccciiitieiiiee ettt ee e ettt e e e e abes et e e a4 e ate e ee e e e e ekt bee e e e e e ok bbe e e e e e e aanbeseeaeaeeaanbbbeeeeeeeaannbebeaaaeaeannnns 6.6
SOURCEIDMICLOCKISTATE ...ttt ittt ettt e b et e e e bt e e o bt e e e ab et oo b et e e e bbb e e sa b e e e e bt e e s bt e e e aabe e e e bbeeesabbeeesabeeeeanns 6.6
SOURCE:INTErNal:AWGN:BANDWIALN .......cooiiiiieiiie st s e n e s e e nnnees 6.4
SOURCE: R GENEIAION O SO ...ttt e et et et et et ettt ettt e et et e ee e et e et et eeeeeeeeeeeeeeeeeeeenees 6.10
SOUR CE R G N A O R A T € .ttt e ettt ettt ettt ettt ettt e ettt et e ee e et e ee e e et ettt ettt et eeeeeeeeeeeeeenaes 6.11
SOURce:RFGenerator:FREQuency... .6.9
SOURCE:RFGENEIAtONIIMPAIIMIEINTS ...ttt ettt ettt ettt e e e e e sttt ettt e e e s bbbttt e e e s b b be et e e e e asabbeeeeeeeeaanbbbeeeeeeeaannbabeaeaeaeannnnes 6.9
SOURCEIRFGENEIALONLEVE ... ..ottt oottt e e e oo h bbbttt e oo ok b be e e e e e s ab bbbt e e e e e e ambbbeeeee e e e nnbnbeaaaeaeannnnes 6.8
SOURCE:RFGENEratOrLEVEEOCNS ...ttt e e r et e n e st e n e e e neennneeneennneas 6.9
SOURCEIRFGENEIALOIPCBILS ......eeiiieiiiitii it ettt e ettt e e e e ettt et e e e s kb be et e e e e aasbee e e e e e e s abe et e e e e e abbsbeeeeeeeansbbeseeeeeaannbbbeeeaeeeannres 6.11
SOURCE:RFGENEIAIOIPINORFFSEL ...ttt e et e e e et e et e e et et ettt et ettt et eeeeee e et et e et e eee et ettt eeeeeeeeeeeeeeeenees 6.10
SOURCEIRFGENEIAIONRATE ...t bbb e s e e s a e s e s baee s 6.11
51010 (o=l CT=T o =T = (o] Gl IO FO TP TP PP PP PP PPPPPPPPPPPPPPPPRE 6.10
SR =Y (@] BT =1 i o] o H OO PP OUPPPURPRON 6.12
Unit:RFGENEratorFREQUENCY ......ooiiiiiiiiie ettt ettt ettt ettt e et e e bt e ekt e e bttt e e bt e ek et e e ab e et e eabb e e e embe e e e saeeeeanbeeeanbeeeeanes 6.10
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Table 6-2 Remote-control commands: Signalling mode

Command (Signalling, alphabetical) Page
ABOREMODUIAtIONEVMAGNITUAE. .......eeieieeeiiei ettt ettt e e e ettt et e e oo e s bee et e e e e s bee e e e e e o abbbbbe e e e e e e annnbneeeeeeaaanbnbeeeaaeaaas 6.73
ABORt:MODulation:MERRor ...
ABOREMODUIBLIONIOVERVIBW. ...ttt ettt e e et e et e s s e e e r e e re e e meesmn e e re e e e e e nneeeneennnees .
ABOREMODUIALIONIPERROT ...ttt ettt a bt e e st e e s e e e e eab e e e s bt e e e s bn e e e sate e e e e 6.81
ABOREOVERVIEWICQUAIILY ......eeeeeeietitee et e ettt ettt et e e oottt et e e o4 s sttt et et e e oo s e be e e e e a2 e a bbb et e e a2 e s bbbt e e e e e e annnbneeeaeeaannbnbeeeaaeeans 6.41
ABORtOVERVIEW:MODUIBLION. ...ttt sttt e s st e e e et e e m e sen e e n e e e e e nneeenneennneas 6.37
ABOREPOWETIGOUTUL. ...ttt ettt 222ttt s sttt s £t s s s s s e e s e sttt et ettt ettt et e et et et eeeeeeeeeeeeeeeeeenees 6.59
ABOREP OWETIMAOULPUL ...ttt 2ttt st s8££t 555585288888 e 88 et ettt ettt ettt e et et e e e e eeeeeeeeeeeeeeeenees 6.54

ABORt:POWer:MIQutput ...
ABORt:POWer:OLTResponse.
ABORt:RXQuality:FER ......

ABORLESAPPOWET ...ttt ettt e e et e e e e et e e Rt e st e e Rt e R e e Rt R e e R e et e Rt e Rt eR e e Rt s s 6.33
CALCulate:RXQuality:FER:MATCRING:ILIMIL? ..ottt ettt e e ettt e e e e st bbb e e e e e e e asbbe e e e e e e e anbbbeeaaeaaaas 6.100
CALCulate[:SCALar]:MODulation:EVMagnitude:MATChIng:LIMIt:FTSYMDOIS? .....ccooiiiiiiiieiee e 6.79
CALCulate[:SCALar]:MODulation:EVMagnitude:MATCRING:LIMIE? ........ooiiiiiiiiiie e 6.79
CALCulate[:SCALar]:MODulation:MERROIMATCRING:LIMIE? ......eeiiiiiiii et e e et e e e e e e e anaees 6.93
CALCulate[:SCALar]:MODulation:OVERVIEW:MATCRING:LIMIE? ....ooiiiiiiiiii ettt e e e e e e e 6.73
CALCulate[:SCALar]:MODulation:PERRor:MATChing:LIMit? ........
CALCulate[:SCALar]:OVERview:CQUality:MATChing:LIMit?.........
CALCulate[:SCALar]:OVERview:MODulation:MATChing:LIMit? ....
CALCulate[:SCALar]:POWer:MAOUIPUEMATCRING:LIMIE?.....ooiiiiiiii et .
CALCulate[:SCALar]:POWer:MIOUtput:MATCRING:LIMIE? ...ttt e e e e et ee e e et e e e e e e e annnees 6.53
CONFIGUIEIBSSIGNAILEVEL. ...ttt ettt e oo oo a b et e e e e oo s bttt e e e e e s ab bbbt e e e e e e aanbbeseeeeeaanbnbeeaeeeeannnes 6.24
CONFigure:BSSignal:SIGNAIlING:CIMODE............cocuiiiiiiieiiee ettt s e e e e snn e e ne e s e e e sneesnneenneeenee e 6.23
CONFigure:BSSignal: SIGNAING:FOFFSEL ......ocaiiiiiiie ettt ettt e e e e ettt e e e e e bbb et e e e ae s aabbe e e e e e e aanbnbeeeaeeeannnes 6.22
CONFIgure:BSSigNal:SIGNAING:FRATE ...ttt ettt e e e et e et e e e e e bbb et e e e e e bbb e e e e e s e s asabbeseeeeeaannbnbeaeaeeeannne 6.23

CONFigure:BSSignal:SIGNalling:PNOFfset...
CONFigure:BSSignal:SIGNalling:RFCHannel...
CONFigure:BSSignal:SIGNalling:RFRequency.

CONFIGUIEIHANDOF I TARGEL . ....c ettt ettt ettt o bt e ettt e ettt e e b et eea b et e eh bt e e e bttt e aa bt e e enbe e e e nnbeeeabneee s .
CONFigure:MODulation:EVMagnitude:CONTIOL..........eiiiiiiiiiie ettt ettt e e e et b et e e e e sbab bt e e e e e e e nbabeeaeeeeannnnes 6.75
CONFigure:MODulation:EVMagnitude:CONTIOEREPELION ......ccoiiiiiiiiiiiiiiiee ettt ettt st e e e e e e eanees 6.76
CONFigure:MODulation:EVMagnitude:CONTIOLERMODE .........cooiiiiiiiiiiiiiieeiiit ettt ainee s 6.75
CONFigure:MODulation:EVMagnitude:CONTIOLESTATISHCS .....eeiieiiiiiiiie ettt ettt et e e sibe e e e e e e e e abare e e e e e e annnnes 6.76
CONFigure:MODulation:EVMagnitude:EREPOITING ......ccoiuiiiiiiiiiiiie ittt 6.74
CONFigure:MODulation:MERRor:CONTrol.................

CONFigure:MODulation:MERRor:CONTrol:REPetition ..

CONFigure:MODulation:MERRor:CONTrol:RMODe.......
CONFigure:MODUIlation:MERROI CONTIOESTATISTICS ...eiuvvieeiiiee ettt ettt ettt ettt ettt ettt sbb e e et e e e sanr e e e snbeeeabneeeas .
CONFigure:MODUIatioN:MERROIFIEREPOIING .....coiiiiiiiiiiii ettt ettt e ettt e e e e e st bttt e e e e e aabbe e e e e e e e nnbabeeeeeeeannnnes 6.88
CONFigure:MODulation:OEMP:AVERage:LIMit[:SCALar]:SYMMetric[: COMBINEd] ..........cooieiiiiiiiniiieiiee e 6.70
CONFigure:MODulation:OEMP:CMMax:LIMit[:SCALar]:SYMMetric[:COMBINEM] ........ccccuerriiiiiniieiiiii et 6.70
CONFigure:MODUIatioN:OEMP:IMPAIIMIENTS ......cciiiiiiiiiiiie ettt ettt e e e e ettt e e e e s e bbb et e e e e s e aabbbeeeeeesasabbeseaeeeaanbabeeeaeeesnnnes 6.69
CONFigure:MODUIAtION:OEMPILEVEL ......ccoiuiiiiiiiiie ettt ettt a bttt e bt e e abb e e aab et e e enbr e e e aabeeeabaeeean 6.69

CONFigure:MODulation:OVERview:CONTTrol.....
CONFigure:MODulation:OVERview:CONTrol:REPetition...
CONFigure:MODulation:OVERview:CONTrol:STATistics ..

CONFigure:MODUlation:OVERVIEW:EREPOIING. ......cc.ttiiiiiiieiiiet ittt ettt ettt et e st e e sane e e e snbeeeabneeean .
CONFigure:MODUIatioN:PERROIICONTION .......eiiiiiiiiitie ettt e e e e s s bttt e e e e e asbb b et e e e e e aasbbeseeeeeaannbnbeeeeeeesnnnes 6.82
CONFigure:MODulation:PERROICONTIOEREPELLION. .........iiiiiiiiiiiie ittt e e e e e 6.83
CONFigure:MODUulation:PERROIECONTIOERMODAE. .......ciuiiiiiiiii ittt ettt ettt e e sbe e abbe e e s bt e e s anbeeeabneeean 6.83
CONFigure:MODUIation:PERROICONTIOESTATISHCS ...eveieeiiiiiiiiee ettt e ettt e sttt e e e s e sebb et e e e e e sabbe e e e e e e eanntabeeeaeeeannnes 6.83
CONFigure:MODUIationN:PERROIFEREPOIING . ........etiittiieiiiieeiii ettt ettt ettt sttt e e e s bt e e st e e et et e e snbe e e e rnbeeeanbneeean 6.81
CONFigure:NETWork:IDENtity:MCC

CONFigure:NETWork:IDENtity:NID ......

CONFIgUIre:NETWOTKIDENEEY:SID ...cooutiiiiiieeeaitie ettt ettt b ekttt e e sb et e e b et e e aa et e e hbe e e bt e e e anbe e e e enbb e e e anbeeeabneeean 6.29
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CONFIgUre:NETWOIrK:IMSETHNGSID......ceiueieiieiiieeee ettt sttt e e s e e re et esan e e n e e s e e e smeesnneenneeenee e 6.27
CONFIgUIre:NETWOIKIMSETHNGS IDTYPE ....iteeieeeeeeitite et e ettt e e e e e ekttt e e e e e e aa bttt e e e e e e e abb b et e e e e e aasbbe e e e e e eanbbeseeeeeaannbabeaeaeeeannnnes 6.27
CONFIgure:NETWOrK:PCHANNEESCINGEX .......uveeiiiiteiiie ettt ettt e et e e sab et e e aab et e e ean e e e st e e abaeeenn 6.29
CONFIgUre:NETWOIK:SYSTEIMIBSID ..ottt ettt e s n e st e enn e e ne e s n e e nneeenneenneeenee e 6.28
CONFIguUre:NETWOrK:SYSTEMIPREVISION ......eiiiiiiiiiiiiiiie ettt ettt e e e e ettt et e e e e e et b b et et e e e s sbbeseaeeeaanntbbeeeaeeeannnes 6.28
CONFigUre:NETWOrK:SYSTEMITBREQ .....ceeieiiiieiiiieiiee ittt st e e sme e e ne e s eesneene e s et e nneeanneenneeenee e 6.28
(010N Lo U (= N IS =T o Fo T o E PSP OPPPPOPP 6.17
CONFigure:OVERview:CQUality: CAMMax:LIMit[:SCALar]:SYMMetric[: COMBIned]:VALue ... ..6.43
CONFigure:OVERView:CQUaity:CONTIOL. ......cccvveiriiirieiieeeesiee e creeeeeennn. 0,42
CONFigure:OVERview:CQUality: CONTrol:REPetition... ...6.42
CONFigure:OVERVIEW:CQUality: CONTIOL ST ATISHCS ....eeteiiiiitiiieee e ettt e ettt e e ettt e e e e e sabbb et e e e e s s aabe s e e e e e aanbabeeaaeeeannnes 6.42
CONFigure:OVERVIEW:CQUAIItY:EREPOITING ........etiiiiii ittt etttk ettt e s bt e et e e e e e e st e e abaeee s 6.41
CONFigure:OVERVIEW:MCQUAIIY: IMPAIIMENTS ...ttt ettt ettt e e e ettt e e e e e e kb b et e e e e e e s sbe e e e e e e e nbabeeaaeeesnnnes 6.35
CONFigure:OVERVIEW:MCQUANLY:LEVEL........ueiiiiiiiiitii ettt ettt e e e e ekttt e e e e e bbb et e e e e aaabbe e e e e e e e nnbnbeeeaeeeannnnes 6.35
CONFigure:OVERVIEW:MCQUAIIEY:PCBILS .......eiiitiieitiee ettt ettt et e bt e ekt e et e e e sttt e et e e e b e e e enbe e e abneee s 6.36
CONFigure:OVERview:MODulation:CAMMax:LIMit[: SCALar]:SYMMetric[:COMBINEd]:-VALUE..........ccccoriiirieieaiiiiiiieee e 6.39
CONFigure:OVERview:MODulation:CONTrol:REPetition
CONFigure:OVERview:MODulation:EREPorting............

CONFigure:OVERview:PPOWer:ENABIe ...

CONFIgUIre:POWEr: GOUTPULICONTION ...ttt ee ettt ettt e ekttt e e e e ekttt e e a2 e e bbb et e e e e e e sbbb e e e e e e annbbe e e e e e e aannbbbeeaaeeeannnnes .

CONFigure:POWer:GOUTPUt:CONTIOEREPELLION ......coiiiiiiiiiiie ittt ettt 6.61
CONFigure:POWer:GOUTPUL:CONTIOLERMODE .........uuiiiieiiiiiiie ettt e ettt e e e e e ettt e e e e e s abbe e e e e e e e nnbabeaaeeeeannnnes 6.60
CONFigure:POWeEr:GOUTPULCONTIOLSTATISHCS ....uuuteiiiieiiiitiieie e ettt e e ettt e e e e s bbb e e e e e e e sbbbe e e e e e e aaanbeseaeeeaanbabeeaaeeeannnne 6.60
CONFigure:POWer:GOUTPUL:CONTIOLSTATISHCS ...uveieiieieeiiiie ittt ettt e ettt ettt et e e et e e st e st e e e nab e e e st e e abneee s 6.61
CONFIgure:POWEr:GOUTPULEREPOIING. ... .eeiiiiiiiiiiieii ettt ettt e ettt e e e e e e bbb bt e e e e e e sbbb e e e e e e easbbeseaeeeaannbaseeaaeeeannnnes 6.59

CONFigure:POWer:GOUTput:LEVel
CONFigure:POWer:MAQutput: CAMMax:LIMit[:SCALar]:SYMMetric[:COMBined]:VALue
CONFigure:POWer:MAOutput: CONTrol

CONFigure:POWer:MAOULPUL:CONTIOEREPEIILION. ........oiiiiiiiiiiiie ettt e e ettt e e e e st e e e e e e abar e e e e e e e annnnes .

CONFigure:POWer:MAOUIPUL CONTIOL STATISHCS. .....eeeiitieeiiie ettt ettt et ettt et e e sb e e e nnbe e e abneeens 6.55
CONFigure:POWEr:MAOULPULEREPOITING . ... ..eeiiiiiiiiiiiii ettt ettt e e e e e bbb et e e e e e st b be e e e e e e aanbbe s e e e e e aanntnbeeaeeeeannnnes 6.54
CONFIgUIe:POWErMAOULPULILEVEL. ..ottt ettt e e e e et bbbt e e e e e e st b bt e e e e e aasbbe s e e e e e e nntnbeeaaeeeannnnes 6.56
CONFigure:POWer:MIOutput: CAMMax:LIMit[:SCALar]:SYMMetric[:COMBINEd]:VALUE. .........ccoiuiiiriiiiiiie e 6.52
CONFIgUre:POWEr:MIOULPULICONTIOL. ... ittt ettt e oo e et bttt e e e e e o abb b et e e e e e asbbe e e e e e asabbe s e e e e e aannbnbeeaaeeeannnnes 6.50

CONFigure:POWer:MIOutput: CONTrol:REPetition
CONFigure:POWer:MIOutput: CONTrol:STATistics
CONFigure:POWer:MIOutput:EREPorting ..

CONFIgUIe:POWEMIOULPULILEVEN .....ceiii ettt ettt e e e e e et et e e e e e e s bbb ee e e e e sabbe e e e e e e e nnbbbeeaeeeeannnnes .

CONFigure:POWer:OLTRESPONSEIEREPOIING .....couttiiiiieiiiie ettt ettt e et e e b e e be e e e b e e e nnbeeeanbneeeas 6.45
CONFIgure:POWErOLTRESPONSEIBSPOWET .........ueiiiiiiiiiiiie ettt ettt e e sttt e e e s bttt e e e e s sbbe e e e e e s sbbeeebeseaeeeaannbnbeaaeeeeannne 6.46
CONFIgure:POWENOLTRESPONSEILEVEL .......coi ettt e ettt e e e et e e e e e e e aab e bttt e e e e e e nnbbbeeaeeeeannnnes 6.46
CONFigure:POWEr: OLTRESPONSEIPSDIMECIION .........tiiiiiie ittt ritee e ettt ettt et e e etb e e sa bt e s st e e e sbe e e abe e e e sabe e e e enbeeeeanbeeeanbneeean 6.46
CONFIGUIE: P OW N OL T RESPONSEIP ST P . ... tttiieieitttie e e e ettt e e et et et e e e e e tte et e e e s e abeeeea e s s abaeeeeeaasnbsbeeeeeaasbsbbeseaeeeaannbabeeeaeeeannnne 6.46

CONFigure:RXQuality:FER:EREPorting
CONFigure:RXQuality:FER:LIMit[:SCALar]:SYMMetric[: COMBined]:VALue
CONFigure:RXQuality:FER: TSETup

CONFigure:RXQuality:FER: TSETUPSNISICONTIOL. .....uuiiiiiei ittt ettt e e e e sttt e e e e e s tbbe e e e e e s s abbe e e e e e e nbabeeeeeeeannnne .

CONFigure:RXQuality:FER: TSETUP<NIr>:CONTIOEREPELTION .....ccuviiiiiiieiiiiie ettt 6.97
CONFigure:RXQuality:FER: TSETUPSNISIFRATE .. .iiiiiiie ettt ettt e ettt e e e e e sttt e e e e e e s bbb et e e e e e aaanbeeeae e e e nnbnbeeeaeeeannnnes 6.99
CONFigure:RXQuality:FER: TSETUPSNISIIMPAIIMIENTS .....oiiiiiiiiiiiie ettt e e ettt e e e e e st et e e e e s s aabes e e e e s eannbabeeaeeeeannnnes 6.98
CONFigure:RXQuality:FER:TSETUPSKNIZILEVEI .....cciiiiiiiiiiieeiie ettt ettt ettt e e e e nibe e e bneee s 6.98
CONFigure:RXQuality:FER: TSETup<nr>:LIMit[:SCALar]:SYMMetric[: COMBINEA]:VALUE ..........ueeieiiiiiiie e 6.99

CONFigure:SAPPOWENEREPOIING .......eiiiiiiiiiiiee ettt
CONFigure:SUBarrays:MODulation:EVMagnitude
CONFigure:SUBarrays:MODulation:MERRor ..........
CONFigure:SUBarrays:MODUIAtIONIPERRO .........coiiiiiiiiie ettt e e e s sttt e e e e e s bbb et e e e e e e sabbe e e e e e e e nntabeeaaeaeannnes 6.84
CONFIgure:SUBAITaYS:POWET GOUTPUL......eeiiiiiiieiiiie ettt ettt ettt ettt e e aatb e e e aabe e e ek be e e e bb e e e sabe e e anbeeeeanbbeeeanbeeeanbneeens 6.63
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CONTINUE:MODUIAtION:EVMAGNITUAE ......coiiiiiiiiie ettt b ettt e e a et e e bttt e e a bt e e eab et e e nsbe e e abaeee s 6.73
CONTINUE:MODUIBLION:IMERROL ... ittt ettt ettt e e o e bttt e e e o hbe et e e a2 e s bbb e e e a2 e e s bbbt e e e e e e aannbe s e e e e e aannbnbeaeaeeeannnnes 6.88
CONTINUE:MODUIAtIONIOVERVIEW ...ttt ettt e e e r et e ne e sme e e r e e s e e e nmeesnneenneeenee e 6.66
CONTINUE:MODUIALIONIPERROT ...ttt ettt e e e e r e et e e sae e e r e e s e e e nmeesnneesneeenee e 6.81
CONTINUE:OVERVIEW: CQUAIIMY ......ceeeiiiiieiite ettt oottt ettt e oo okttt e e e e e e s bttt e e e e e e s bbbt e e a2 e e s bbbe e e e e e e aanbbe s e e e e e aannbnbeeeaeeeannnnes 6.41
CONTINUE:OVERVIEW:MODUIALION ...ttt ettt e e n et e e ene e e n e s e e e smeesnneenneeenee e 6.37
CONTINUEPOWETGOUTPUL ...ttt sttt st e e e e s m e s st et e e e e e e me e e se e e n e e san e enne e saneenneesnreenneeenee e 6.59
CONTinue:POWer:MAOutput ..

CONTinue:POWer:MIOutput.......

CONTinue:POWer:OLTResponse ..
CONTINUEIRXQUANLY:FER ...ttt ettt e e oot te et e e a2 e o s aeb et e e e oo o bbb et e e e e ek bbbe e e e e e e aannbe e e e e e e aanbnbeeaeeeeannnes .
CONTINUEISAPPOWET ...ttt ettt s et a e et e e b e e e e e e R e e st oo e e e et e st e e ae e e s e e eR et e e Ee e e meenmneeneesrneenmeeanreennneenee e 6.33
(D] = e TH] [ =33 ] (oo - | T PP PP UUPPPPRRRON 6.23
DEFQUIEBSSIGNAIILEVEL. ...ttt e ookttt et e e 2o hte et e e e oo e sk bttt e e e e e aa s bbs e e e e e e e e asbbbe e e e e e e e nnbabeeaeeaeannnne 6.25
DEFQUItHANDOF:SIGNAIING ...t er e e na e e e e e nm e snre e ne e e e e s e enes 6.26
(D] == TH Lo L\ =T o = LT P PP PUPPPTRRRON 6.18

DEFault:MODulation:CONTrol ..
DEFault:MODulation:EVMagnitude:CONTrol .
DEFault:MODulation:MERRor:CONTTrol...

DEFaUIt:MODUIALION:OEMP:LIMIL ......eeeeiee ittt e ettt e e e e e bbb et e e e e e ek bbbt e e e e e e e nbb b e e e e e e s asbbbe e e e e e e e nnbnbeeaaeaeannnne .
DEFault:MODUIation:OVERVIEW: CONTIO ......cc.uiiiiiiiieieie e s e e s e e e e s s 6.68
DEFault:MODUIAtION:PERROIICONTION .......eiiieiee ettt ettt e ettt e e e e e skt be e e e e e e e sbbb e e e e e e e e sbbbeeeaeeeaannbnbeeaeeaeannnees 6.84
(3] = = TH Lo | = Yo T T PP OUPPPURRRON 6.30
DEFault: OVERVIEW:CQUAIYICONTIO. ..ottt e e e e r e sere e re e e e e s nes 6.43
DEFault: OVERVIEW: CQUAIY:LIMIL......coiiiiiiiiiii ettt ettt e e e e ekttt e e e e e aa s b be e e e e e e e e s bbe e e e e e e asbbbe e e e e e e e nnbnbeeaaeaeannnnes 6.44
DEFault: OVERview:MODulation: CONTrol ..

DEFault: OVERview:MODulation:LIMit .....

DEFault:POWer:GOUTput:CONTrol......
DEFQUIt:POWE GOUTPULLIMIL ...ttt ettt e ettt e e e e okt b et e e e e e aa s bbe e et e a2 e e s bbe e e e e e e sbbbe e e e e e e e nnbnbeaaaeaeannnne .
DEFault:POWEr MAOULPULCONTION .....eeiiiiiie ittt ettt ettt ettt e ekt e e e bt e esab e e e aabe e e e bbe e e e anbeeeanteeeeanes 6.56
DEFAUIt:POWEMAOULPULLIMIL. ...ttt ettt e e e oo bbbt e e e e e okt b te e e e e e e e aabbe e e e e e e s asbbbe e e e e e e e nnbnbeaeaeaeannnnes 6.57
DEFault:POWErMIOULPULICONTIOL. ...ceeiii ittt ettt ettt e e e et tb et e e e e e ekt bttt e e a2 e e aabbbbee e e e e sbbbe e e e e e e e nntnneaaaeaeannnnes 6.51
DEFaUIt:POWERMIOULPULLIMIT ...ttt ettt e bttt e e bt e e e bttt e aa et e e bae e e e asb e e e anteeeeanns 6.52
DEFQUI:POWEOLTRESPONSE .....eiiiiiieieiiitttite e e e ettt et e e e ettt et e e e e e s bt be e e e e e e aaaabes et e e e e e e bt bee e e e e e eanbbbe e e e e e e asbbbeeeee e e e nntnbeaaaeaeannnne 6.47

DEFault:RXQuality:FER:CONTrol e
DEFault:RXQuality:FER: TSETup<nr>CONTTrol..
DISPlay:MODulation:EVMagnitude:GRID ...

DISPIay:MODUIAtION:MERROIGRID......c.ciiiiiiiitiee ettt ettt e e e e e bbbt e e e e e ekt bbe e e e e e e e nbb b et e e e e asbbbeeeeeeeanntnseeaeeaeannnne .
FETCh:ARRAyY:MODulation:EVMagnitudE:AVERGGE? ......ooiuiiiiiiiieiiit ettt ettt sttt et e s nbbe e e snteeeeanes 6.79
FETCh:ARRAY:MODuUlation:EVMagnitude:CURRENL? ...ttt ettt ettt e ettt et e e e e bbb e e e e e e e e anaenreaaaeeeannnnes 6.79
FETCh:ARRAY:MODUIation:EVMAagNItUAE:IMIMAX? ...ttt ettt e ettt e e e e s bttt e e e e s sbba e e e e e e e e e annbnaeaaeeaeannnnes 6.79
FETCh:ARRAY:MODUIatioN:MERROIAVERAQJE? ......ccveiiiiiiiieeiee ettt s 6.93
FETCh:ARRAY:MODUIatioN:MERROFECURRENL? ...ttt ettt e e e e ettt e e e e s s bbb e e e e e e e e asbabe e e e e e e anntnbeeaaeeesnnne 6.93
FETCh:ARRAy:MODulation:MERRor:MMAX? ...........

FETCh:ARRAy:MODulation:PERRor:AVERage? .......

FETCh:ARRAy:MODulation:PERRor:CURRent? .......
FETCh:ARRAY:MODUIAtION:PERROIIMMAX? ...ttt ettt e ettt e e e e e e bbbt e e e e e e s hbb e et e e e e e asbbbe e e e e e e e nnbnaeeaeeeeannnnes .
FETCh:ARRAY:POWETGOUTPUL? .....uteiiiieiie ettt ettt e e e se e e e e st e nmeear e e s s e e nneesmreeneeeneennreennes 6.64
FETCh:ARRAY:POWEIOLTRESPONSE? ....eiiiiiiiiiieeieeaiitteee e e e sttt et e e e s asabeeeaa e s e abeseeaaaaabbseeeeeaaasbabeeeeeeabbbebbbeeeaeeaannbnseaeeeaeansnnes 6.48
FETCh:MODUIAtiON:EVMAGNITUAEISTATUS? ...eeiiititiiee ettt e e ettt e e e ettt e e e e e s aatb et e ee e e sasbeeeee e e aanbeeeeaeeaasbsbbbeeeaeeeannbnseeeaeaaansnnes 6.74
FETCh:MODUIAtION:MERROISTATUS? ...ttt sttt sme et nm et nee e s e e s s e e e s neesn e e n e e e e nnreennes 6.88
FETCh:MODUIAtiON:OVERVIEWSTATUS? .....etiiiiiit ettt ettt sttt e bt e s s a b e e e bt e e e s et e e esbe e e s bba e e s abb e e e sabeeeeaans 6.67
FETCh:MODulation:PERRor:STATus?.....

FETCh:OVERview:CQUality:STATus? ....

FETCh:OVERview:MODulation:STATus?....
FETCN:POWEI GOUTPULSTATUS? .. eeteieeiiitttiee e e e e ettt et e a e e e aaabte et e e e e e s htbeeeeaeeaasabeseeeaeeeaabbbee e e e e e e nnbe b et e e e e e sbbbeeeae e e s nntaneaeaeeeannnne 6.59
FETCH:POWEMAOUIPUL STATUS? ..ttt ittt ettt ettt ettt e ettt e e as e e ekttt o4 be et e oa b et e ek bt e e aabb e e e aab e e e ambe e e e baeeeeanbeeesnbeeeeanns 6.54

1115.5581.12 6.104 E-1



CMU-K81/-K82 List of Commands

Command (Signalling, alphabetical) Page
FETCHh:POWETMIOULPULSTATUS? ..ttt sttt stttk et et e e em e e e ne e s e e s e s s e e nneeseneesneeeneennneennes 6.49
FETCH:POW I OLTRESPONSEISTATUS? .. eeieiiiiiitietteeeeitteee e e e s ettt e e e e s beeeea e e e ahtseeeaaaaaabsbeeeaeaaassbeeeeeeeaasnsbbbeeeaeeeanntnseeaeeaeannnne 6.45
FETCHh:RXQUAITY:FERISTATUS?. ...ttt sttt ettt n e et e e e e em e e e e s e e e e e e e e s st e nneesnneeeneeeneennneennes 6.96
FETCR:SAPPOWETSTATUS? ..ottt ettt ettt sttt e st e r e st e s e e e e e e R e et e e et e e n e e e b e e nm e e sm e e et e e s seeenm e snneeereeenneennneennes 6.33
FETCh:SUBarrays:MODulation:EVMagnitUdE:AVEREAQJE? ........coiiiiiiiiiieeiitiie ettt e ettt e e aber e e e e st e e e s sn ssaanseeaaeaasnnnnes 6.80
FETCh:SUBarrays:MODulation:EVMagnitude:CURRENT?........cooiuiiiiiiiiiiiiii ittt e e 6.80
FETCh:SUBarrays:MODulation:EVMagntudE:MMAX? ...ttt e e s bt e e st eeeanes 6.80
FETCh:SUBarrays:MODulation:MERRor:AVERage? .......

FETCh:SUBarrays:MODulation:MERRor:CURRent? .....

FETCh:SUBarrays:MODulation:MERRor:MMAX? .........
FETCh:SUBarrays:MODUIation:PERRONIAVERAGE? ......ouiiiiiiiiiiiiiie ettt ettt ettt e e e st e e e e e e e e anbbneeaaaeaeannnnes .
FETCh:SUBarrays:MODUIation:PERROICURRENT? ........uuiiiiiiieiiiie ettt ettt ettt e s b e e st e e e ane 6.87
FETCh:SUBarrays:MODUIatiON:PERROIIMMAX?Y ... .ttt ettt e e e e ekttt e e e e s sa bbbt e e e e e e asbbbe e e e e e e annbnbeeeaeaeannnes 6.87
FETCh:SUBAITAYS:POWET GOUTPUL?. ..ttt ee ettt ettt e e e e e ettt e e e e e e e abts et e e e e e ekt b ee e e e a2 eanbbbe e e e e e e sbbbeeeeeeeanntnseeaaeaeannnne 6.65
FETCh[:SCALar]:MODUIAtioN:EVMAGNITUAE? .....coiutieiiiiieiiiie ettt ettt et se e e e e e bt e s st e et e e s bt e e e anbeeeeanes 6.78
FETCh[:SCALAr]:MODUIAtION:MERROI? ... . ittt e e ettt e e a4 e s bbbt e e e e e e e s bbb e et e e e e aasbbbeeeee e e e nnbaseeaeeaeannnnes 6.92
FETCh[:SCALar]:MODulation:OVERview?

FETCh[:SCALar]:MODulation:PERRor? ....

FETCh[:SCALar]:OVERview:CQUality? .....

FETCh[:SCALar]:OVERview:MODulation?

FETCh[:SCALAr:POWEIGOUTPUL? ..ottt ettt et e e as e e e s e e n e e sr e e s s e e n e snneeereeeneennneennes 6.64
FETCH[:SCALAIT:POWETIMAOULDUL? ...eieiiiietiieeee ettt e ettt e e e e e ettt ittt e e e e e s abee e e e e e e e ab b bee e e e a2 e nnbb b et e e e e e sbbbeeeae e e e nntnbeaaaeaeannnne 6.58
FETCH[:SCALAIT:POWETIMIOULPUL? ..eeiieiiitieiete e ettt ettt et e e e e e ettt et e e e e e abee e e e e e e e aabbbee e e e a2 e snbs b e e e e e e e sbbbeeeaeeeannbnbeaeaeaeannnne 6.53
FETCh[:SCALAr):POWEIOLTRESPONSE? ...ccuitiiiitiie ittt ettt ettt ettt ab et e sttt e e e bt e bt e e ahae e e sabe e e aa s asbe e e e bbe e e s abbeeeanteeeeanes 6.47
FETCh[:SCALAIT:RXQUAIILYIFER? ......eiiieiiiiiiee ettt oottt e e e e e e bbbt et e e e o s s bes e e e e e e e mbbbe e e e e e e aabbbeeeeee e e nnbnbeaaaeaeannnnes 6.100
FETCh[:SCALar]:SAPPower?......

INITiate:MODulation:EVMagnitude .

INITiate:MODulation:MERRor.......
INITiate:MODUIAtION:OVERVIBW .........uiiiiiiiieiiiii ettt ettt e s bt e e e s et e e s bt e e e st e e e e st e e e sabe e e e aneas .
INITIate:MODUIALIONIPERRON ........viiiiiiiieeie ettt e e m e e e e s e e e e e e be e e nn e e snneenne e e nneennneeneeenneas 6.81
INITIate: OVERVIEW:CQUEANILY ........eeiiieee ittt ettt oottt e e e e e ettt e 2o 4o a b e b et e e e e e aa kbbb e e e e e e e bbbb e e e e e e e annnbebeeaeeeeannnbeeeeas 6.41
INITiate:OVERVIEWIMODUIBLION ..ottt e e s bt e et e e st e e e bt e e e s be e e e s e e e st e e e eneas 6.37
INITIGEEIPOWETGOUTPUL ...ttt ettt s e e et e et e e e e s e e e e s e e e ne e s e e e s ee e e nm e e snn e e b e e e e e nmeeanneeennees 6.59
INITIAEE: P OWWEIIMAOULPUL. ...ttt ettt ettt e oo et bttt e e e e e ettt e et e e e e o s abe s e e a2 e e e ek e b e e e e e a2 e aanbbe e e e e e e abbbe e e e e e e annnbebeeaeeeeannnbeneeas 6.54
INITiate:POWer:MIOutput.....

INITiate:POWer:OLTResponse

INITiate:RXQuality:FER.....
INTTIBEEISAPPOWET ...ttt ettt b ettt e e e e e e bttt e ek b e oo b bt e e e ab e e e bbb e e e b bt e e eab et e s bbb e e s bb e e e saba e e e anes .
IN P UL S TATE] .ttt ettt et e e et e Rt e h e e e Rt e e et e Rt e e e e Rt e Rt e Rt et e eR e e e Rt e R e et e e n 6.30
(@10 U (S N = T OO TOTPU PO UPPPROPPTOPI 6.30
PROCedure:BSSignal: SIGNAING:ICMODE .......coiiuuiiiiii ettt ettt e e e s bttt e e e e s sbbe e e e e e aasasbbbe e e e e e e e nntnbeeeaeeeannnne 6.23
PROCedure:BSSignal:SIGNAIING:FORFFSEL ........ciiiiiiiiie ettt b ettt e e st e e e s bae e e s anbeeesnbeeeeanes 6.22
PROCedure:BSSignal: SIGNAIING:PNOFTSEL .........uuiiiiiiiiiiiii ettt ettt ettt e e e s bbb et e e e s e asbbbe e e e e e e snnbsbeeeeeeasnnnes 6.22
PROCedure:BSSignal:SIGNalling:RFCHannel .

PROCedure:BSSignal:SIGNalling:TCH..........

PROCedure:SIGNalling:ACTiON.......ccooviiiiieeeeiiieeeeeene
READ:ARRAY:MODUIation:EVMAagNItUAE:AVERBQGE? .....coiiiiiiieeeiiiiiii ettt ettt e ettt e e e e s bbbt e e e e e sbbbe e e e e e e annbnaeeaaeeeannnnes .
READ:ARRAyY:MODulation:EVMagnitude:CURRENL? .......cciiiiiiiiiiiiiie ettt ettt be et eesbe e e s snbeeesnbeeeeanes 6.79
READ:ARRAY:MODUIation:EVMAgGNItUAEIMIMAX? .....ooiiiiiiiiiie ettt ettt e e s e bbbt e e e e s sbb b e e e e e e abbbe e e e e e e e snntnseeaeeaeannnnes 6.79
READ:ARRAY:MODUIatiON:MERROIFAVERGJE? .....ceiiiiiiiiieiee ettt e ettt e e sttt e e e e s ate e e e e s e sbb e e e e e s aaababeeeeaeeaaanntnseaaaeaeannne 6.93
READ:ARRAY:MODUIation:MERROIFCURRENT? .......viiiiiiieeiitie ettt ettt ettt ettt e it e e st e e b e e s nnbeeesnbeeeeanes 6.93
READ:ARRAY:MODUIatiON:MERROINIIMMAX? ...ttt ettt e ettt e e e e e ekt bttt e e a2 e e s bbb et e e e e e s aabee e e e e e snnbabeeaaeeeannnnes 6.93
READ:ARRAy:MODulation:PERRor:AVERage? .....

READ:ARRAy:MODulation:PERRor:CURRent?.......

READ:ARRAy:MODulation:PERRor:MMAX? ..........
READ:ARRAY POWEIGOUTPUL? ..ottt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e aeaaaaens 6.64

READ:ARRAY: POWEIOLTRESPONSE?....ceteiiiiiteteeeeeaeitseee e e e e sttt et e e e s e et e e e s s e e ee e e s e ss s e re et e e e sas s b e e et e e e s sn s bnn e e e e e e e s nnnnneeeeeeennnnne 6.48
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READ:SUBarrays:MODulation:EVMagnitUdE:AVEREAGE?.........ccoiuiiiiiiieiiiie ettt ettt sttt e sbre e e sbeee e 6.80
READ:SUBarrays:MODulation:EVMagnitude:CURRENE? .........oii ittt ettt e et a e e e e s eateeea e e e e e aananes 6.80
READ:SUBarrays:MODulation:EVMAagNItUAE:IMMAX? ......coiuiiieiiiie ittt ittt ettt e e in e e s nbbe e e st eeeaaee 6.80
READ:SUBarrays:MODUIation:MERROFAVERBAGE? .......ccoiiiiiiiiiieiiit ettt ettt ettt at ettt et e e s b e e anbeeeeaaes 6.94
READ:SUBarrays:MODUIation:MERROFICURRENT?.........ooiiiiiiiiie ettt ettt ettt e e e e e s bbb et e e e e e e aanbesee e e e annbsseaaaeaeannnnes 6.94
READ:SUBarrays:MODUIatioN:MERROIIMMAX? ...ttt ettt ettt e et e et e s bt e et e s bt e e sbeeeennes 6.94
READ:SUBarrays:MODUIation:PERROIAVERGQGE?........iiiiiiiiiiit ittt ettt ettt e st nbb e e st e e e aaes 6.87
READ:SUBarrays:MODulation:PERRor:CURRent? ....

READ:SUBarrays:MODulation:PERRor:MMAX?......

READ:SUBarrays:POWer:GOUTput?.........

READ[:SCALar]:MODUIAtION:EVMAGNITUE ... ittt ettt ettt e e e e skttt e e e e e abee e e e e e aasasbbbe e e e e e e annbsbeaaaeaeannnnes .
READ[:SCALar:MODUIAtIONMERROI? ........uiiiiiiiieiiiiiee sttt sttt st e e e e n e snre e ne e e e e s e ennes 6.92
READ[:SCALAIT:MODUIAtIONIOVERVIEW?.......eiiiieiiiiiet ettt e e e e sttt e e a4 e s bbb et e e e e e e s bbb e et e e e e asbbbeeeaeeeannbsbeeaeeaeannnne 6.72
READ[:SCALAIT:MODUIALIONIPERROI? ... . ittt e e e ettt e a2 4o ekt bt e e e e e e e aabb e et e e e e e sbbbe e e e e e e e nnbnbeeaaeeeannnes 6.85
READ[:SCALar]:OVERVIEW:CQUAIY? ......couriiiiiiiie ittt et st sr e s e e sereeer e e e e s ennes 6.44
READ[:SCALAIT:OVERVIEW:MODUIBLION?......eeieieeiiititee ettt e e e s e bt s et e e e e e skt b et e e e e e aaaabbb et e e e e asbbbeeeaee e e nnbnseeaeeaeannne 6.40
READ[:SCALar]:POWer:GOUTput?.........

READ[:SCALar]:POWer:MAOutput?.....

READ[:SCALar]:POWer:MIOutput? .........
READ[:SCALAIT:POWEIOLTRESPONSE? ...ceeiiiiiitieeieeeaitteeta e e e ettt tta e e aattseeaeaaaaataseeaaaaabsbeeeaeaaassbeeeeae e s snsbbbeeeaeeeannbaseaaeeaeasnnes 6.47
READ[:SCALArl:RXQUANLYIFER? ...ttt et e st e r e e nr e sen e e e st e nmeesneesneeennee e 6.100
READ:SCALAIT:SAPPOWET? ...ttt ettt et e oo oo bt ettt e e e e o at b ettt e e e e ek babe e e e e e e aa s hbe s e e e e e e e nbe e e e e e e e asbbbeeeaeeeannbnseeaaeeeannnne 6.34
SAMPIle:ARRAyY:MODulation:EVMagnitUde:AVERAGE? .......ueiiiiiiiiieiie ettt ettt e e e e sttt e e e e e e e abab e e e e e e e annnnes 6.79
SAMPIe:ARRAY:MODulation:EVMagnitude:CURRENL? .......ocuiiiiiiiiiiiie ettt 6.79
SAMPIle:ARRAY:MODUIation:EVMAagNItUAE:IMIMAX? ...ttt e ettt et e e e e e bbbt e e e e e s bbbe e e e e e e e aantnbeeaaeeeannnes 6.79
SAMPle:ARRAy:MODulation:MERRor:AVERage? ........

SAMPIle:ARRAy:MODulation:MERRor:CURRent? .....

SAMPIle:ARRAy:MODulation:MERRor:MMAX? ..........
SAMPIle:ARRAY:MODUIatiON:PERROFAVERGJE? .....oiiiiiiiiiiie ettt te ettt ettt e e e sttt et e e e e e bbb e e e e e e e bbbaeaeeaeeeaanbabeeaaeaeannnes .
SAMPIle:ARRAY:MODUIatioN:PERROFICURRENT? .....c.oiiiiiiiiieiieeiie et eenee e 6.86
SAMPIle:ARRAY:MODUIAtiON:PERROIIMMAX? ..ttt ettt e e oo s bbb et e e e e e s bbb et e e e e e aabbe s e e e e e aannbbbeaaaeeeannnnes 6.86
SAMPIE:ARRAY:POWEIGOUTPUL? ..eeeiiieeeititieee e ettt et e e e e abbs et e e e e e abebeeeae e e sk sbeeeaaaeaasbes et e e e e e ambbbee et e e e aasbbeseaeeeaannbnbeeaaeeeannnes 6.64
SAMPIe:ARRAY:POWETIOLTRESPONSE? ....uvieiiiieieieiiie ittt e sttt st et e et e et e et e s s e e re e et e s meesaneen e e s e e e nmeeanneenneeenee e 6.48
SAMPIle:SUBarrays:MODulation:EVMagnitude:AVERAGE? .......oooiiiiiiiieeiee ettt ettt e e e s aaar e e e e e e e snnees 6.80
SAMPle:SUBarrays:MODulation:EVMagnitude:CURRent? .....

SAMPIle:SUBarrays:MODulation:EVMagnitude:MMAX? .....

SAMPle:SUBarrays:MODulation:MERRor:AVERage? ..
SAMPle:SUBarrays:MODUIation:MERROFECURRENL? ......oooiiiiiiiiiie ettt ettt e e e e ettt e e e e e st e e e e e e e nntabeeaaeeeannnnes .
SAMPIle:SUBarrays:MODUIatioN:MERROIIMMAX? ...ttt ettt ettt ettt et e e st et e st et e e sabr e e e nnbeeeabneeean 6.94
SAMPle:SUBarrays:MODUIatioN:PERROIAVERGJE? ........uuiiiiiiiiiiiit ettt ettt e e ettt e e e s e satbae e e e s e sabbbe e e e e e e e aantaseeeeeeeannnes 6.87
SAMPle:SUBarrays:MODUIation:PERROICURRENL? ......oiiiiiiiiiiie ettt ettt e ettt e e e e s st e st e e e s e sbebeaaaeeeannnnes 6.87
SAMPIle:SUBarrays:MODUIatioN:PERROIIMMAX? ......uiiiiiiieeiiiee ettt ettt ettt a et e s bt e e be e e e s b e e e rnbe e e bneee s 6.87
SAMPIE:SUBAITAYS:POWEIGOUTPUL? .oiiiiiieiiiee ettt e e e ettt e e e e e e sttbb et e e e e s s sbeeeeeaeaaaabbbeeeeeeaaasbbeeeeeeassnbeeeeeeeaansbabeeaaeeeannne 6.65
SAMPIle[:SCALar]:MODulation:EVMagnitude? .

SAMPIle[:SCALar]:MODulation:MERRor? ......

SAMPIe[:SCALar]:MODulation:OVERview? ...
SAMPIe[:SCALArl:MODUIAtIONIPERROI? ...ttt ettt e e e ettt e e e e e e bt b et e e e e e aa bbb et e e e e e asabbeeeaeeeaannbnbeeeeeeeannnes .
SAMPIe[:SCALArl:OVERVIEW:CQUANILY? ...c..teieiiiiieeitiie ettt ettt ettt e et e e st e ekt e e e bb e e e sab e e e enbe e e e enne e e e anbeeeabneeean 6.44
SAMPIe[:SCALArJ:OVERVIEW:MODUIALON? ..ottt ettt ettt ettt e e e sk bttt e e e e s s bbe e e e e e s sbt s abbe e e e e e e aannbbbeeeaeeeannnes 6.40
SAMPIE[:SCALAITPOWEIGOUTPUL? ..eiieeiiitiiiitee ettt e e e e attee e e e e e e s ttbeee e e e e s aasbeeeaaaeaaasbsseeeaeaaabbbeeeeassassnbsseaeeeaanntnbeeaaeesannnnes 6.64
SAMPIE[:SCALAIT:POWEMAOULIPUL? ...eeiiiiieieeiteee ettt ettt ettt ettt e s bt e bttt e e sb et e aab b e e e s be e e e bb et e bte e e anbe e e e enbeeeeanbeeeanbneeenn 6.58
SAMPIE[:SCALAIT:POWETIMIOULDUL? ..eeeieiiiiitieie ettt ettt e e e e ettt e e e e e sk b b et e e e e e e e abb st e e e e e e aabbbetee e e s assbbeeeeeeeaannbnbeeeaeeeannne 6.53
SAMPIle[:SCALar]:POWer:OLTResponse?

SAMPIe[:SCALar]:RXQuality:FER? .........

SAMPIle[:SCALar]:SAPPower? ...................

[SENSe:]BSSignal:SIGNalling:RFRequency

[SENSe:]CORRection:LOSS:INPULKNIS[IMAGNITUAE]. ... .eeiiitieeitiee ettt ettt ettt et e s e e s st e e e anbeeeeanes 6.31
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[SENSe:]CORRection:LOSS:QUTPULKNISIMAGNITUAE]......ccoiiiiiieiei e 6.31
[SENSEIMSSINTO? ...tttk et et b et et oo h e e bkt ekt e e e bt e bt ekt e bt e eh e e b et Rt e bt et et nes 6.32
[SENSe: INETWOrK:MSETHNGSIPREVISION. ..ottt s e e e 6.27
[SENSE:JOVERVIEW:PPOWET? ... .ottt ettt st et e et e e et e et et e e e e s e e e e s s e e nn e smn e e neeeneennneennes 6.36
[S] SN ST S (TN = U g o B N K Y TP TP O UUPPPTTPRIN 6.20
SOURCEBSSIGNAILEVEEOCNS? ...ttt ettt e e e re e st e r e e eme e e e e s e e e nmeesnneenneeenee e 6.24
SOURCE:BSSIGNAILEVEEOUTPUL? ...ttt sttt e e me et m e sme e e n e e s e e e sneesnneenneeenee e 6.24

SOURce:CORRection:LOSS:INPut<nr>[:MAGNitude] ...
SOURCce:CORRection:LOSS:OUTPut<nr>[:MAGNitude] ..
SOURce:DM:CLOCk:FREQuency

SOURCE DM L O CK: ST AT € .iiiiiiiiiitieet ettt ettt et ettt ettt e e eeeeeeaeseeeeeaeaeaeseaeseaesesssesesesesasabeeaeeeeeeeeeeeeeeeeeeaeeeeeeeeeseeeeees .

SOURCE:INTErNalAWGN:BANDWIOLN ....cci et e e s et e e e e e st e e e e e e s sataeaeeeee s ssaaaeeaesassntasaeeeesanntnsneaeeeeannnnes 6.18
STATUS HAND O TARGEE LIST 2. .o eeeeeeiiieieeeeee ettt ettt ettt ettt et et et e s e e e e e eeee e e e e seaeaeaeseaeseaesaseseeeeeeeeeeeeeaeeeeeeeeeeseeeeaeareeaees 6.25
STOP:MODUIAIONEVIMAGNITUGE .......eeeieiiiieiee ettt e e oottt e e e e abe et e e e s e s be st e e e e e abbb et e e e e e e aannbeseeeeeaanbabeaaaeaeannne 6.73
STOP:MODUIALONIIMERRO ......eteieeiiitteiee e e eeetete e e e e s st eeee e s s aeaeeaeeaasassaaeeeaeesasssaeeaaeeaaassssaeeeeesassaeeeeessasnseseeeeesanssnsneaeeessnnnses 6.88
STOP:MODUIAtION:OVERVIEW ......ceeiiiiiiieiiiiiiieee ettt ettt ettt ettt et ettt et et e eeeae st seeeaeseaese e e seaeaessssaeseaeaasaeaeeaeeeeeeeesaeeeeeeeeseeeaeeeesraraees 6.66

STOP:MODulation:PERROor .....

STOP:OVERview:CQUality.......

STOP:OVERview:MODulation .
SO e O =T o 1@ LU I U | PP P PP PP PPPPPPPPPPPPPPPRE 6.59
STOP:POWEIMAOULPUL ..ottt e s e e e s b b e e e s sa b e e e s b e e e s b e e e s sabe e s s b e e e s e abe e e s sabe e e s bane s 6.54
STOP:POWEIIMIOULDUL. .....ceeiiieiiietet ettt ettt ettt ettt ettt ettt ettt ettt ettt ettt et et e et e e e e s e e e s et ettt ettt e et et et e eeeeee et eeeeeeeeeeeeeeeeeees 6.49
STOP:POWWEI OLTRESPONSE ...ttt b e bbbttt et st e s e s e s e e s e e e e e et et et et ettt et et et e e eeeeeetetee et et e ee e et e et et eeeeeeeeeeeeeeeeeeeenees 6.45
STOP:RXQUAILY:FER ...ttt ettt e et e s st e e e e et e m e see et e e e n e e smn e e r e e s an e e smeeenneeeneeennee e 6.95
STOPISAPPOWEL ..ottt oo e e e e e s s b e b e e e e e s s o bbb e e s e e e e s e bbb e e e e s e bbb b e e e e e s s e b et e e e e s e bbb a e e e e s saare 6.33
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7 Remote Control — Program Example

The following example illustrates primary and secondary addressing by setting up a call and performing
a simple measurement with the CMU. In the example, remote control via GPIB bus and the
programming language WinBatch is used.

ECHO ON

e L
FPRI NT CMU Set up

FPRINT - - = = - = = = = = = = = m x o o o o e e o o o e e e
CMUBASE: *RST

CMUBASE: *CLS; * OPC?

WAI TKEY Turn on Report
CMUBASE: * | DN?

CMUBASE: SYST: ERR?

; Get primary and secondary addresses
CMUBASE: SYSTEM REMOTE: ADDR: PRI M?
CMUBASE: SYST: REM ADDR: SEC?

; Set the secondary address of the functional groups
CMUBASE: SYST: REM ADDR: SEC 1, "RF_NSi g"

CMUBASE: SYST: REM ADDR: SEC 17, "CDMA Cel | _M5_Si g"
CMUBASE: SYST: REM ADDR: SEC 16, " CDMA_Cel | _M5_NSi g"

; SWTCH OFF Signaling node
CMUBASE: SYST: ERR?
CDMA- S8: PRCC: SI G\: ACT SOFF

; *STB?

; Make sure signaling is off

REPORT OFF

WHI LE CDMA- S8: SENSe: SI GNal | i ng: STATe? <> SOFF
REPORT ON

;: Do a check on state and standard
CDIVA- S8: S| GN: STAT?
CDMA- S8: CONFi gur e: NSTandar d?

CDMA- S8: CONFi gur e: BSSi gnal : SI GNal | i ng: CMODe DL8
CDMA- S8: CONFi gur e: BSSi gnal : SI GNal |i ng: CMODe?

R N LI e L R T
FPRI NT BS Confi guration
N | I e e

;. Set the connectors
CDMA- S8: | NPut : STATe RF2
CDMA- S8: QUTPut : STATe RF2

; Set the power |evels
CDVA- S8: CONF: BSS: LEV -50, -14,-12,-16,-7
CDMA- S8: CONF: BSS: LEV?

; Set and get all the current settings for signaling
CDMA- S8: CONFi gur e: BSSi gnal : SI GNal |i ng: TCH 8
i ng: TCH?

CDMA- S8: CONFi gur e: BSSi gnal : SI GNa
CDMA- S8: CONFi gur e: BSSi gnal : SI GNa
CDMA- S8: CONFi gur e: BSSi gnal : SI GNa
CDMA- S8: CONFi gur e: BSSi gnal : SI GNa

i ng: RFCHannel ?
i ng: PNOFf set ?

ti
I
CDMA- S8: CONFi gur e: BSSi gnal : SI GNal
I
I
I
[1ing: FOFFset 0O

i
i
i ng: RFCHannel 283
i
i
i
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CDMA- S8: CONFi gur e: BSSi gnal : SI GNal | i ng: FOFFset ?

CDMA- S8: CONFi gur e: BSSi gnal : SI GNal |'i ng: FRATe FULL

CDMA- S8: CONFi gur e: BSSi gnal : SI GNal | i ng: FRATe?

CDMA- S8: CONFi gur e: BSSi gnal : SI GNal |i ng: CMODe DL8

CDMA- S8: CONFi gur e: BSSi gnal : SI GNal | i ng: CMODe?

FPRI NT - - - oo m e m oo oo oo oo oo
FPRI NT Network Configuration

R N I e R T
CDMA- S8: CONFi gur e: NETWOr k: MBETt i ngs: | DTYpe?

CDMA- S8: CONFi gur e: NETWOr k: MSETt i ngs: | D?

CDMA- S8: CONFi gur e: NETWOr k: SYSTem PREVi si on?

CDMA- S8: CONFi gur e: NETWr k: SYSTem TBReg?

CDMA- S8: CONFi gur e: NETWOr k: SYSTem BSI D?

CDMA- S8: CONFi gur e: NETWOr k: PCHannel : SCI Ndex?

CDMA- S8: CONFi gure: NETWOr k: | DENti ty: MCC?

CDMVA- S8: CONFi gure: NETWOrk: | DENtity: Sl D?

CDMA- S8: CONFi gure: NETWOrk: | DENtity: NI D?

FPRI NT - - - oo oo m o m oo o oo oo

FPRI NT RXQ paraneter tests

FPRI NT Check conmands before call
nmeasur enent

FPRI NT

is established; index to Dynam c Range

; Check reset values for limts

CDIVA- S8:

CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMVet ri c: COVBi ned: VALue?
; Check

reset values for controls

CDMA- S8:
CDMVA- S8:
CDMA- S8:
CDMVA- S8:
CDMA- S8:

CONFi gur e:
CONFi gur e:
CONFi gur e:
CONFi gur e:
CONFi gur e:

RXQual i ty: FER: TSETup3:
RXQual i ty: FER: TSETup3:
RXQual i ty: FER: TSETup3:
RXQual i ty: FER: TSETup3:
RXQual i ty: FER: TSETup3:

CONTTr ol ?

CONTr ol : REPetiti on?
| MPai r nent s?

LEV?
FRATe?

for statistics
RXQual i ty: FER: TSETup3:

; Check reset val ue
CDMA- S8: CONFi gur e: CONTr ol : STATi stics?
; Check reset state val ue

CDMA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTr ol ?

; Set and check reset limt val ues

CDMWA- S8:

CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMvet ri c: COMBi ned: VALue 0. 2,
87

CDMWA- S8:

CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMvet ri ¢c: COVBi ned: VALue?

; Check state
CDMVA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTr ol ?

FLEXceeded, NONE
; CDMA- S8: CONFi gur e: RXQual i ty: FER TSETup3: CONTr ol ?

; CDMA- S8: CONFi gur e: RXQual i ty: FER TSETup3: CONTrol : REPetiti on SI NG eshot,
FLEXceeded, NONE
; CDMA- S8: CONFi gur e: RXQual i ty: FER TSETup3: CONTr ol : REPetiti on?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: | MPairnents -3.0, -21.2
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: | MPai r ment s?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: LEV -50.0, -14.4, -8.1
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: LEV?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: FRATe HALF
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CDMVA- S8: CONFi gur e: RXQual i ty: FER TSETup3: FRATe?

; Check state
CDMVA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTr ol ?

; Set and check Iimt val ues

CDMWA- S8:

CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMvet ri c: COMBi ned: VALue 0. 2,
87

CDMWA- S8:

CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMVet ri c: COVBi ned: VALue?

; Check state
CDMVA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTr ol ?

; Set configuration statistic val ues
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: CONTr ol : STATi stics 8111
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: CONTr ol : STATi sti cs?

; Check state
CDVA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTr ol ?

FPRI NT - = = m - m e e m e e e e e e e e e e e e e i e i m et et et m et m e dm e m e
FPRI NT Check to see whether (and how) default commands work
e N I e R R

; Set defaults switch
CDMVA- S8: DEFaul t: RXQual i ty: FER: TSETup3: CONTrol ON

; Check reset values for controls

CDMA- S8: CONFi gure: RXQual i ty: FER: TSETup3: CONTr ol ?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: CONTr ol : REPetiti on?
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: | MPai r nent s?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: LEV?

CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: FRATe?

; Check reset values for linmts
CDMA- S8:
CONFi gur e: RXQual i ty: FER TSETup3: LI M t: SCALar : SYMVet ri ¢c: COVBi ned: VALue?

; Check reset values for statistics
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: CONTr ol : STATi sti cs?

R N LI e e
FPRI NT Turn signal on after selecting test 3 and setting event reporting
S N | B e e

CDMA- S8:  CONFi gure: RXQual i ty: FER: TSETup T3
CDMA- S8:  CONFi gur e: RXQual i ty: FER: TSETup?

CDMA- S8:  CONFi gur e: RXQual i ty: FER: EREPorti ng OFF
CDMA- S8:  CONFi gur e: RXQual i ty: FER: EREPorti ng?

CDMA- S8:  PROCedur e: SI GNal |'i ng: ACTi on SON
CDMA- S8:  SENSe: SI GNal | i ng: STATe?

FPRI NT - = = m - s e e e e e e e e e e e e e e e e e e et i et i et m et m e m e
FPRI NT Wait for registration
N I e e LT

REPCRT OFF
VH LE CDMVA- S8: SENSe: SI GNal | i ng: STATe? <> SYNC
REPCORT ON

FPRI NT - - - - - - = = o m e o m m o o o e o e oo

FPRI NT Mobile is registered
R N | R T
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CDMA- S8: SENSe: MSSi nf 0?

[ N L e
FPRI NT Establish Test LB Call
o | R i T i T

CDMA- S8: PRCOCedur e: SI GNal | i ng: ACTi on CTM
; Wait for nobile to indicate a call is up

REPORT OFF
VWHI LE CDVA- S8: SENSe: Sl GNal | i ng: STATe? <> TCES
REPORT ON

e R N LI I e
FPRI NT RXQ si ngl eshot neasurenent tests
[ S N I e e

; Setup
CDMA- S8: CONFi gure: RXQual i ty: FER TSETup3: CONTr ol : STATi stics 1011
CDMA- S8: CONFi gure: RXQual ity: FER TSETup3: | MPai rments 3.4, OFF

; Get unsynchroni zed results and check conditions
; CDMA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?

CDVA- S8: CALCul at e: RXQual i ty: FER MATChi ng: LIM t ?

FPRI NT - = = m - e e e e e e e e e e e e e e e e e e i e e et i et i et m e dm e m e
FPRINT Do a sinple read
FPRINT - - - o oo e e e oo e oo oo

; Start neasurenment and return results

CDMA- S8: READ: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDVA- S8: CALCul ate: RXQual i ty: FER MATChi ng: LIM t ?

[ | I e I I
FPRINT Initiate a neasuremnment
[ N L I I I e T I

; Start neasurement and return results

CDMVA-S8: I NITi ate: RXQual ity: FER

CDMA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDMA- S8: CALCul at e: RXQual i ty: FER MATChi ng: LIM t ?

VWAI TKEY Halt the neasurenent

CDMA- S8: STOP: RXQual i ty: FER

CDMA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDMA- S8: CALCul at e: RXQual i ty: FER MATChi ng: LIM t ?

WAl TKEY Restart the neasurenent

CDMA-S8: I NITi ate: RXQual i ty: FER

CDMA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDMA- S8: CALCul at e: RXQual i ty: FER MATChi ng: LIM t ?
WAl TKEY Abort the measurenent

CDMA- S8: ABORt : RXQual i ty: FER

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDMA- S8: CALCul ate: RXQual i ty: FER MATChi ng: LIM t ?
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JUMP RELEASE

FPRINT - - - - - - - x o o e o ot e e e

FPRI NT Run in stepping node

FPRINT - - - - o o o e o m o e e e e

CDMA- S8: SAMPI e: SCALar : RXQual i ty: FER?

CDMVA- S8: FETCh: SCALar : RXQual i ty: FER?

CDMA- S8: FETCh: SCALar : RXQual i ty: FER: STATus?
CDVA- S8: CALCul at e: RXQual i ty: FER MATChing: LIM t ?

[ RELEASE]

FPRINT - - - - - = m o m e e e e e e

FPRI NT Rel ease the call

FPRINT - - - - - o m e o e e e e e

; Rel ease the call
CDMA- S8: PRCOCedur e: SI GNal | i ng: ACTi on CREL

REPORT OFF
VWHI LE CDVA- S8: SENSe: Sl GNal |'i ng: STATe? = CEST
REPORT ON

[ END]

FPRINT - - - - = - o r oo e oot e e e e

FPRI NT Done

FPRINT - - - - - o o r o m e e e e e
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8 Maintenance

This chapter contains information on the maintenance of the CMU.

Please follow the instructions in the service manual when exchanging modules or ordering spares. The
Order Nos. for spare parts can be found in the service manual.

The address of our support center and a list of all Rohde & Schwarz service centers can be found at the
beginning of this manual.

The service manual includes further information particularly on troubleshooting, repair, exchange of
modules and calibration.

Mechanical and Electrical Maintenance

The CMU does not require any special maintenance. Remove any contamination on the instrument by
means of a soft cloth. Make sure that the air vents are not obstructed.

Storing and Packing

The CMU can be stored at a temperature of —40'C to +70°C. When stored for an extended period of
time the instrument should be protected against dust.

The original packing should be used, particularly the protective covers at the front and rear, when the
instrument is to be transported or dispatched. If the original packing is no longer available, use a sturdy
cardboard box of suitable size and carefully wrap the instrument to protect it against mechanical
damage.
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9 Error Codes

Table 9-1 lists the error codes and associated messages that may occur when you are using the remote

control commands.

Table 9-1: Error Codes

Error Code Message

0 No error

-100 Command error

-101 Invalid character

-102 Syntax error

-103 Invalid separator

-104 Data type error

-105 GET not allowed

-108 Parameter not allowed
-109 Missing parameter

-111 Header separator error
-112 Program mnemonic too long
-113 Undefined header

-113 Undefined header

-114 Header suffix out of range
-120 Numeric data error

-121 Invalid character in number
-123 Exponent too large

-124 Too many digits

-128 Numeric data not allowed
-131 Invalid suffix

-134 Suffix too long

-138 Suffix not allowed

-141 Invalid character data
-144 Character data too long
-148 Character data not allowed
-151 Invalid string data

-158 String data not allowed
-161 Invalid block data

-168 Block data not allowed
-171 Invalid expression

-178 Expression data not allowed
-180 Macro error

1115.5581.12 9.1
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-200 Execution error

211 Trigger ignored

221 Setting conflict

-222 Data out of range

-223 Too much data

-224 lllegal parameter value
-230 Data corrupt or stale

-240 Hardware error

-241 Hardware missing

-250 Mass storage error

-251 Missing mass storage
-252 Missing media

-253 Corrupt media

-254 Media full

-255 Directory full

-256 File name not found

-257 File name error

-258 Media protected

-300 Device-specific error

-310 System error

-311 Memory error

-313 Calibration memory lost
-314 Save/recall memory lost
-315 Configuration memory lost
-330 Self test failed

-350 Queue overflow

-360 Communication error

-361 Parity error in program message
-362 Framing error in program message
-363 Input buffer overrun

-400 Query error

-410 Query INTERRUPTED
-420 Query UNTERMINATED
-430 Query DEADLOCKED
-440 Query UNTERMINATED after indefinite response
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