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R&S®CMW Preface

How to Read Firmware Application Chapters

1 Preface

The operation of the R&S CMW is described in several user manuals:

e The R&S CMW user manual describes the base software, common features of the
firmware applications and basic principles for manual operation and remote control.

e Additional user manuals, like this document, describe the firmware applications.

Rohde & Schwarz provides registered users a "CMW Customer Web" section on
GLORIS, the Global Rohde & Schwarz Information System: https://extranet.rohde-
schwarz.com. From this resource you can download software updates, waveform library
updates and documentation updates, e.g. updates of this document.

1.1 How to Read Firmware Application Chapters

Each firmware application is described in a separate chapter. These chapters can be
read independently of each other. However, they are all organized as follows:

1. General Description

Application Sheets (optional)

2

3. GUI Reference
4. Programming Examples
5

Command Reference

The chapters "System Overview" and "Remote Control" in the R&S CMW user manual
provide additional important information independent of the individual firmware applica-
tions. The most important parts are referenced by the firmware application descriptions.

1.1.1 General Description

This section provides a general description of the firmware application, independent of a
specific operation mode (manual or remote control). It gives a high-level introduction to
the capabilities of the firmware application. Background information related to the network
standard is given as far as it is directly related to administrable parameters. For mea-
surement applications a detailed description of measurement results and a description
of configurable limits is given, including the relation to conformance requirements defined
in network standard specifications.

1.1.2 Application Sheets

This optional section provides short application examples for select issues and related
background information.

User Manual 1173.9640.02 — 05 7
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Preface

1.1.3

114

1.1.5

How to Read Firmware Application Chapters

GUI Reference

The GUI reference describes the manual operation of the firmware application via the
Graphical User Interface (GUI).

The description of a configuration dialog usually starts with a screenshot presenting the
preset values of the parameters (sometimes preset values are modified to enable hidden
parts of a dialog). Below the screenshot all shown parameters are described. For each
single parameter a link to the corresponding command description in the "Command
Reference" is provided. Ranges for numeric parameters and reset values are given there.

For measurement results links to the corresponding command descriptions are provided
(commands to retrieve the results). The measurement results are described in detail in
the "General Description".

Programming Examples

The programming examples show how to control and configure the firmware application
via a remote-control program and how to retrieve measurement results. The examples
consist of comprehensive command sequences. You can check just a single command
of a sequence to get an example for the syntax of this single command. But you can also
consider an entire sequence showing the commands in the context of a command script,
under consideration of dependencies and required orders of the commands.

The command sequences are written with the intention to list most commands of the
firmware application. They do not show the fastest way for a given configuration task.
The fastest way would use many reset values and omit the corresponding commands.

The examples are referenced by the command descriptions of the "Command Refer-
ence".

Command Reference

The command reference provides information on the remote commands of the firmware
application. The commands are grouped according to their function.

Each command description indicates the syntax of the command header and of the
parameters. For input parameters the allowed ranges, reset values and default units are
listed, for returned values the expected ranges and default units. Most commands have
a command form and a query form. Exceptions are marked by "Setting only", "Query only"
or "Event". Furthermore a link to the "Programming Examples" is provided and the first
software version supporting the command is indicated.

User Manual 1173.9640.02 — 05 8
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2.1

GPRF Generator

What's New in this Revision

GPRF Generator

The General Purpose RF (GPRF) generator provides a flexible RF signal for test purpo-
ses.

o  What's New in thiS ReVISION......cciciiiiieiiieeeee e e 9
L I 1= oL o= |l B 1Y Yo o o] i o o PSSO 9
®  ApPliCatioN SHEELS. ... .. ————————— 15
L €U I =] (<=1 g o7 YR 18
L I e o T =T o o 11 o P 37
0  ComMMANd REIEIENCE.....uu ittt e e et e e e et e e e e eeanas 42
®  List Of COMMANGAS.....uiiiiiiii ettt e e e e e ee e e e e ee e e e eeanas 78

What's New in this Revision

This revision describes version 3.0.12 and later of the "GPRF Generator" firmware appli-
cation. Compared to the previous software version it provides the following new/modified
features:

® Max. index repetitions in list mode changed to 10000 (see "Frequency / Level List"
on page 35)

® <GoTolndex> parameter added to command SOURce : GPRF : GEN<i>:LIST:
SSTop

Software Version

To check your R&S CMW software version, open the "Setup" dialog and click "HW/SW
Equipment”. The initial software version for each remote control command is quoted in
the reference description.

2.2

General Description

The R&S CMW provides a modulated or unmodulated RF carrier signal. The RF carrier
signal and the modulating (baseband) signal can be configured independently. The RF
carrier settings provide the following GPRF generator modes:

e In Constant Frequency Signals the RF generator provides an RF carrier signal at
constant frequency.
e InList Mode, the RF carrier steps through a list of configurable frequencies and levels.

The baseband settings provide the following signal types:

e A "CW" signal is an unmodulated signal at the frequency and level of the TF carrier
signal.

e A "Dual Tone" signal is a superposition of two CW signals.

User Manual 1173.9640.02 — 05 9



R&S®CMW GPRF Generator

General Description

e An"ARB" signal is based on an arbitrary baseband signal defined by a waveform file
(*.wv, ARB File).

2.2.1 Output Scenarios

2.2.1.1 Standalone Scenario

The "Standalone Scenario" is available for all baseband modes. In this scenario the
R&S CMW generates an RF signal and routes it to the selected RF connectors at the
front panel of the instrument. RF carrier and baseband settings can be combined without
restriction; see Combining RF and Baseband Modes. Moreover, it is possible to take into
account a constant external output attenuation for the RF generator signal in order to
compensate for a known loss or gain in the test setup.

2.2.1.2 1Q Out Scenario

The "1Q Out Scenario” is only available in combination with ARB baseband mode; see
chapter 2.2.4, "Arbitrary RF Generator (Option R&S CMW-B110 A)", on page 12. In
this mode the baseband signal generated from the ARB file is routed to the digital IQ out
connectors at the back panel of the instrument, to be further processed by external DSP
equipment such as fading generators.

2.2.2 Constant Frequency Signals

In constant-frequency mode the RF generator provides a single or dual-tone RF signal
at constant frequency and output level.

e The single-tone (CW) signal is configured with its level and frequency. No further
signal settings are needed.

e The two sources of the dual-tone signal can be configured separately; see below.

The dual-tone signal is a superposition of two CW signals Source 1 and Source 2 at the
output connector. The R&S CMW provides two independent parameter sets for the two
signals. The level of the signals is set implicitly by means of the sum level "Output Level
(RMS)" and the "Ratio".

|
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GPRF Generator

General Description

Output Level 4
{RMS3) - - — — — - - — — — —/ —/ —/ /-
Ratio
Lewvel Lewvel
(Source 1) {Source 2)
Generator
Frequency
| -
Offset Offset
Frequency Fraquancy
(Source 1) (Source 2)

Fig. 2-1: Dual-tone signal

2.2.3 List Mode

In list mode, the RF generator steps through a list of configurable frequencies and levels.

Restart ("Continuous” mode)
.Go to

Index” ‘

Dwell Time
- >

Level (RMS) + Digital Gain

f (Start Index), p (Start Index)
f (Start Index + 1), p (Start Index + 1)
f (Stop Index), p (Stop Index)

P Time

Fig. 2-2: GPRF generator settings (list mode)
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2.24

General Description

It is possible to cycle through the list, to pass through the list once, or select a single
frequency and level; see List Configuration. The transmission time ("Dwell Time") is var-
iable and not necessarily equal for all frequency/level steps.

Moreover, it is possible to switch off the signal entirely at each step.

The test signal that the R&S CMW provides in list mode can be used e.g. for fast receiver
or power meter adjustments over a wide range of channels and powers.

Note that you can combine the list mode with the dual tone and the ARB baseband modes.

Arbitrary RF Generator (Option R&S CMW-B110 A)

In arbitrary (ARB) baseband mode the R&S CMW uses an ARB waveform file (*.wv) to
obtain the digital IQ data of the baseband signal; see chapter 2.2.4.1, "Available Wave-
forms and Options", on page 13 for details on ARB files.

The GPRF generator supports a wide range of baseband signals:

e signals in accordance with various digital network standards

e customized RF signals with various modulation schemes

e composite signals defined by multi-segment waveform files that you can alternate
without delay due to loading

In standalone scenario, the GPRF generator converts the digital IQ samples to anlog |
and Q (baseband) signals, which are then modulated onto the RF carrier and fed to the
selected RF connector:

Signal generation software
EXternaI R&S WinlQsIM2

PC for ARB file generation

L ARB file transfer

RF carrier
R&S i;MW (constant-frequency or list mode)
| IF_I
ARB file =—| Digital / Analog | === IHQ _ ) Modulated GPRF
download > conversion > modulation generator signal
Q IF_Q

Fig. 2-3: ARB generator (Standalone Scenario)

In IQ Out scenario the digital IQ samples are fed to the selected digital 1Q out at a con-
figurable rate.

User Manual 1173.9640.02 — 05 12



R&S®CMW GPRF Generator

General Description

@ Combining list mode and ARB baseband mode

In standalone scenario it is possible to combine ARB baseband mode and list mode,

which opens up many options. Note in particular that you can:

e Enable or disable the modulation for each individual power/frequency step in order
to generate a signal that is discontinuously modulated; see Frequency / Level List:
"Mod. On / Off".

® Trigger the list mode by means of the marker signals included in the ARB file; see
List Increment.

See also ARB Generator (Option R&S CMW-B110 A).

Multi-segment waveform files

Multi-segment waveform files contain several waveforms with individual length which
may pertain to different standards. The clock rates of all segments must be equal. The
length of the entire file (no. of samples) is equal to the sum of all segments.

Multi-segment waveform files are used to alternate between different waveforms without
delay due to loading. It is also possible to combine several waveform file into one bigger
multi-segment file in order to utilize the memory size of the R&S CMW (a maximum file
size of 1024 MB for waveform files is supported). The "Segment Trigger" switches
between the different segments.

See also: "Real-Time and Arbitrary (ARB) Generators" in the R&S CMW user manual,
chapter "System Overview"

2.2.41 Available Waveforms and Options

ARB generator signals are defined by waveform files. The R&S CMW processes a wave-
form file to generate the ARB signal.

Two types of software options are relevant in this context:

o R&S CMW-KWxxx:
In order to process a waveform file generated by means of the signal generation
software R&S WinlQSIM2, the corresponding R&S CMW-KWxxx option is required.
E.g. if you purchase option R&S CMW-KW700, "WIMAX WINIQSIM2", you can proc-
ess arbitrary WiMAX (IEEE 802.16) waveform files generated by R&S WinlQSIM2.
Generation of waveform files and their transfer from R&S WinlQSIM2 to the
R&S CMW is menu-guided; see chapter 2.3.1, "Generating and Transferring Wave-
form Files", on page 15.
For most R&S CMW-KWxxx options Rohde & Schwarz provides also a library con-
taining some already generated waveform files.

o R&S CMW-KVxxx:
Additional waveform libraries are offered as R&S CMW-KVxxx options. Such an
option allows you to process all waveform files included in the library. E.g. option R&S
CMW-KV634 provides waveforms for the T-DMB standard.

Multi-segment waveform files require the options for all included network standards. For
a complete list of options refer to the "SW/HW Equipment" section in the "Setup" dialog
or to the R&S CMW product brochure.

|
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2.2.5

General Description

If your instrument order includes R&S CMW-KVxxx or CMW-KWxxx options, the related
waveform libraries are pre-installed on your instrument. Updates of waveform libraries,
additional new waveform libraries, and the technical information can be downloaded from
R&S CMW Customer Web.

ARB Marker Signals

A marker signal is a digital signal which is synchronized to the processed waveform file.

Markers can be used in various ways:

e Generate output triggers and synchronize external devices to the processed wave-
form file. The markers are fed to the TRIG A or TRIG B rear panel connectors for this
purpose.

e Trigger measurements. The markers appear in the "Trigger Source" lists of the
measurements.

To address these trigger signals in remote commands, use the following strings, with
<i> replaced by the instance number of the signaling application:
"GPRF Gen<i>: Restart Marker"

"GPRF Gen<i>: Waveform Marker <j>" with <j> replaced by 2, 3 or 4
"GPRF Gen<i>: User Defined Marker"

e Control the list modes of the "GPRF Power" measurement or the GPRF generator.
The markers appear in the "Trigger Source" / "List Increment"” lists.

The following marker types are available:

o Restart Marker: A trigger event is generated every time the waveform file is (re-)star-
ted. To account for propagation delays in the test system, the timing of the restart
marker may be varied; see chapter 2.4.6, "ARB Generator (Option R&S CMW-B110
A)", on page 23.

o Waveform Marker 2/ 3/ 4: The marker signals in the processed waveform file define
the output trigger events. To account for propagation delays in the test system, the
timing of the waveform markers may be varied; see chapter 2.4.6, "ARB Generator
(Option R&S CMW-B110 A)", on page 23.

o User Defined Marker: Up to 8 trigger events, defined relative to the processed
waveform file. See chapter 2.4.6.5, "User Defined Marker", on page 29.

To generate an ARB output trigger signal, open the "SETUP > External Trigger" dialog,
configure one of the trigger connectors as an output connector, and select the appropriate
source.

Combining RF and Baseband Modes

The following tables give an overview of the allowed combinations of RF carrier and
baseband settings, together with a brief description of the resulting signals.

|
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GPRF Generator

Application Sheets

RF mode: List Mode Off

Baseband Mode Generated Signal

cw CW signal at constant frequency and level

Dual Tone Superposition of two CW signals at constant frequency and level
ARB Modulated signal with constant RF carrier settings

RF mode: List Mode On

Baseband Mode Generated Signal
cw Sequence of unmodulated frequency/level steps
Dual Tone Sequence of frequency/level steps, each containing a dual tone signal. The list

mode settings define the center frequency and level, the baseband settings define
the offset frequencies and the power ratio.

ARB Sequence of modulated or unmodulated frequency/level steps, according to the
contents of the ARB file and the list mode settings

2.3 Application Sheets

2.31

2311

Application sheets describe short application examples for select issues and provide
related background information. The following application sheets are related to the
"GPRF Generator" firmware application.

e Generating and Transferring Waveform Files.........ccciiiiiiii e, 15

Generating and Transferring Waveform Files

This application sheet describes the transfer of waveform files (*wav, ARB files) gener-
ated with WinlQSIM2 to the R&S CMW. Waveform files define digital baseband signals.
With software versions V2.04.244.14 and higher, WinlQSIM2 can generate waveform
files according to R&S CMW specifications and transfer them to the instrument's hard
disk.

General Procedure

Signal generation by means of a waveform file requires the following steps:

1. Select the R&S CMW from within WinlQSIM2 in order to adjust the file properties to
the tester.

2. Select the remote channel for file transfer.
3. Generate the waveform file using WinlQSIM2 functionality.

4. Transfer the file from the PC to the R&S CMW.

|
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GPRF Generator

5.

Application Sheets

Select and download the file using the "General Purpose RF Generator" dialog.

2.3.1.2 Options and Equipment Required

Generation and download of waveform files requires an R&S CMW tester which is equip-
ped with the following options:

Option R&S CMW-B110A, "Arbitrary RF Generator"

One or several of the WinlQSIM2 options for the R&S CMW, e.g. option R&S CMW-
KW?700 for downloading WIMAX files. For a complete list refer to the "SW/HW Equip-
ment" section in the "Setup” dialog or to the R&S CMW product brochure.

The WinlQSIM2 software is installed on a PC which is connected with the R&S CMW via
LAN or another hardware channel. The software does not require any additional hardware
to generate the waveform files.

N\ Prerequisites for file transfer

To access the hard disk of the R&S CMW from WinlQSIM2 and select a file name
and directory, you have to enable a "Remote Desktop" connection on the tester.

To transfer the generated waveform file via LAN, you have to disable the Windows
firewall.

Refer to the R&S CMW help system or to the printable operating manual for more infor-
mation.

2.3.1.3 WinlQSIM Operation

To generate and transfer a waveform file, proceed as follows:

1.
2.

Open WinlQSIM2.
Click "Transmission > Instruments" to open the "Configure Instruments" dialog.

If the R&S CMW does not appear in the list of "Available Instruments", click the
"New.." button to open the "Configure Instruments - New" dialog.

Select the R&S CMW as an "Instrument Type" and assign a "Hardware Channel",
depending on the existing connection. Enter the address of the R&S CMW for the
selected channel and (if desired) a "Symbolic Name".

The number of samples and allowed clock rates are displayed for information.

|
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Application Sheets

& WinlQ5IM2: Configure Instruments - New g|§|

Instrument Nr. 3

[symbolic Name |cmw |

Instrument Type I CMW500,/270 'I

Instrument Limits

Min Number of Samples 3

Max Number of Samples 268 173 312
Min Sample Clock [Hz] 400

Max Sample Clock [Hz] 100 000 000

Remote Desktop

Instrument Name / IP Address |1IJ.113.1IJ.3B

Remote Control

Hardware Channel ITCPIIP 'I

Ok | Apply | cancel |

5. Click "OK" to close the dialog and generate a waveform file with the desired properties
following the instructions in WinlQSIM2's manual or help system.

6. Click "Transmission > Transmit". In the dialog opened, select the generated wave-
form file as a source file, and a file name and location on the R&S CMW hard disk.

EH WinlQSIM2: Waveform Transmission To Arbitrary Waveform Generator "Undefined”

i User Comment for FileAWaveform
IWinIQSIMZ GSM Wavefile for CMW
Source
| File R Fle.. | | C:/Wavefiles/GSM.wy
Destination
| File - Fie.. | | D/Waveform/CMW_GSM.wy
Transmit Waveform

Tip: With an established connection between the PC and the tester, you can click
the "File..." button in order to view the existing waveform files on the hard disk. The
preferred file location is D: \Rohde-Schwarz\CMW\Data\waveform.

7. Click "Transmit" to start file transmission.

2.3.1.4 Loading and Processing Waveform Files

After transferring the waveform file to the R&S CMW you can load it using the "General
Purpose RF Generator" dialog.

1. Open the "GPRF Generator" dialog from the task list.
2. Select "Baseband Mode: ARB".

|
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3. Press the "ARB > Select ARB File..." hotkey to open a dialog from where you can
select an ARB file.

4. Press "OK".

A progress bar shows that the selected file is loaded:

;> Loading ARB File...
Loading EVDO_DEFAULT w
1%

Possible Extensions
The R&S CMW supports multi-segment waveform files so that you can alternate between

different waveforms without delay due to loading. You can also use the marker signals
included in a waveform file to trigger measurements on the R&S CMW.

Additional Information
The documentation CD-ROM for WinlQSIM2, which is delivered with option R&S CMW-

B110A, "Arbitrary RF Generator", provides detailed information about WinlQSIM2, the
supported standards, and the generation of waveform files.

GUI Reference

The General Purpose RF (GPRF) Generator is configured using the parameters listed
below.

L I C 1o 1Y = (o] i @ 4o 18
L IS o g = I Lo U1 T U 19
e RF Settings (Standalone Scenario ONly).........uuueceeiiiiiiiiiceeeccccce e, 19
e DIG IQ Settings (IQ Out Scenario ONlY).......cooeiiii i 21
e Baseband Configuration (Standalone Scenario only)..........cooveviieiiiiiiiiiiii 21
e ARB Generator (Option R&S CMW-BT110 A)....uuuumiieiieeieeeieeeeee e 23
@  List CoNfiguration.......ueeeeiieiiiiiiiic e 31

Generator Control

The generator is turned on or off using the ON | OFF key.

See also: "Generator Control" in the R&S CMW user manual, chapter "System Overview

GPRF
Generator
_OFF |
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GPRF Generator (Softkey)
The softkey shows the current generator state.

Remote command:
SOURce : GPRF:GEN<i>:STATe

2.4.2 Signal Routing

The following parameters are valid irrespective of the generator mode.

See also: "RF Path Settings (Generators)" in the R&S CMW user manual, chapter "Sys-
tem Overview"

é"'"Scenariu StandAlone -
----- Routing Connector: RF1COM ~| Converter: RFTX1 -
--Ext, Att. (Output) 0.00 dB

Fig. 2-4: GPRF generator settings: Routing

Scenario and Routing
This software version supports a standalone and an 1Q out scenario (see chapter 2.2.1,
"Output Scenarios", on page 10).

Depending on the selected scenario, different output connectors and signal converters
may be selected for signal routing. Depending on your hardware configuration there may
be also dependencies between both parameters: after selecting the "Connector”, the
"Converter" combo box offers only values compatible to the selected connector.

Remote command:
ROUTe:GPRF:GEN<i>:SCENario:SALone
ROUTe:GPRF:GEN<i>:SCENario:IQOut
ROUTe : GPRF:GEN<i>?

External Attenuation (Output)

Defines the value of an external attenuation (or gain, if the value is negative) in the output
path. With an external attenuation of x dB, the power of the generated signal is increased
by x dB. The actual generated levels are equal to the displayed values plus the external
attenuation.

If a correction table for frequency-dependent attenuation is active for the chosen con-
nector, then the table's name and a button are displayed. Press the button to display the
table entries.

This applies to the standalone scenario only.

Remote command:
SOURce :GPRF:GEN<i>:RFSettings:EATTenuation

2.4.3 REF Settings (Standalone Scenario only)

The following RF settings are active as long as the list mode is switched off.
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---- Frequency 1200.0000000 MHz ~ Baseband Offset: -
é-----LeveI {RMS) -12.00 dBm Peak Envelope Power: -
~Digital Gain 0.00 dB

- List Mode Off ~

Fig. 2-5: GPRF generator settings: Basic RF settings

Frequency
Sets the frequency of the unmodulated RF carrier. The baseband modes "Dual Tone"
and "ARB" cause a modulated signal and thus a modification of this generator frequency.

Remote command:
SOURce :GPRF:GEN<i>:RFSettings:FREQuency

Level (RMS)
Sets the base level of the constant-frequency RF generator. The resulting "Peak Enve-
lope Power" (PEP) is displayed for information.

The indicated PEP corresponds to the actual peak output level at the output connector,
assuming the External Attenuation (Output) is zero. For a CW signal, the PEP is equal
to the base level. For the dual tone signal the PEP is equal to the power of the combined
signal which corresponds to constructive (in-phase) superposition of the Source 1 and
the Source 2 contributions.

The PEP is not valid for list mode signals.

Example: PEP for Dual Tone Signal

A dual-tone signal with "Ratio = 0 dB" contains two source contributions with equal power:
P(Source 1) = P(Source 2) = 2 * Level(RMS). The peak voltages of the source contri-
butions are also equal: U(Source 1) = U(Source 2) = 1/sqrt(2) U(Dual Tone). The PEP is
obtained where both peak voltages are in phase so that U(PEP) = sqrt(2) * U(Dual Tone).
Hence PEP =2 * Level (RMS). If the Level(RMS) is set to 0 dBm, the R&S CMW displays
a PEP of approx. +3 dBm.

Remote command:

SOURce :GPRF:GEN<i>:RFSettings:LEVel

SOURce :GPRF:GEN<i>:RFSettings:PEPower?

Digital Gain

Modifies the "Level (RMS)" by a specific value.

The "Digital Gain" parameter provides direct access to the IF levels. The relationship
between the digital gain and the total RF generator level is highly linear: Use different
digital gain values at equal "Level (RMS)" if you want to vary the GPRF generator power
with maximum accuracy over a limited dynamic range.

The digital gain is not available in dual-tone mode.

Remote command:
SOURce : GPRF:GEN<i>:RFSettings:DGAIn
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List Mode

Enables or disables the list mode. "Off" means that the RF generator generates a con-
stant-frequency signal; "On" means that the RF generator steps through a list of fre-
quencies. The list mode is configured in section List Configuration.

Remote command:
SOURce : GPRF:GEN<i>:LIST

DIG IQ Settings (IQ Out Scenario only)

With respect to digital 1Q out, the only configurable parameter is the sampling rate. The
other parameters are derived from the content of the loaded ARB file and are displayed
for informational purpose

Sample Rate
The sample rate of the digital IQ out signal.

Remote command:
SOURce :GPRF:GEN<i>:IQSettings:SRATe

Baseband Power and Crest Factor

As soon as the generator starts to play back the ARP file, the RMS power, peak envelope
power and crest factor of the 1Q signal are displayed.

Remote command:

SOURce : GPRF:GEN<i>:IQSettings:LEVel?
SOURce:GPRF:GEN<i>:IQSettings:PEP?

SOURce :GPRF:GEN<i>:IQSettings:CRESt?

Baseband Configuration (Standalone Scenario only)

The generator signal is modified/modulated according to the selected "Baseband Con-
figuration".

i Basehand Mode W -

Baseband Configuration

El-Dual Tone Source 1 Source 2
é-""Oﬁset Frequency 0.0000 kHz |- 0.0000 kHz -
g-----Ratiu 0.00 dB (Source 1 - Source 2)
E-----Lta\.-'el (RMS) -15.01 dBm -15.01 dBm

Fig. 2-6: GPRF generator settings: Baseband

Baseband Mode
Defines the baseband settings for the RF generator. These settings define a possible
modulation of the RF signal.

"CW" The RF signal is a CW signal, i.e. a signal at constant "Frequency" and
"Level (RMS)". No further signal settings are required.

|
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"Dual Tone" The RF signal is a superposition of two CW signals with individual offset
frequencies from the carrier and a definite power ratio; see "Dual Tone"
parameters below.

"ARB" The RF signal is based on an arbitrary baseband signal defined by a
waveform file (*.wv, ARB File); see ARB Generator (Option R&S CMW-
B110 A).

Remote command:
SOURce : GPRF : GEN<i>:BBMode

Baseband Configuration > Dual Tone

This section provides parameters for the two generator signals "Source 1" and "Source
2". The two signals are superimposed at the selected output connector if "Dual Tone"
baseband mode is active.

Output Level 4
{RMS3) - — — /-
Ratio
Level Level
(Source 1) {Source 2)
Generator
Frequency
| .
e -
Offset Offset
Frequency Frequeancy
(Source 1) (Source 2)

Baseband Configuration > Dual Tone > Offset Frequency
Positive or negative offset frequency. The frequency of the modulated signal is equal to
the Generator Frequency plus the "Offset Frequency".

Remote command:
SOURce : GPRF : GEN<i>:DTONe: OFRequency<source>

Baseband Configuration > Dual Tone > Ratio / Level (RMS)

Ratio in dB between the RMS levels of the "Source 1" and "Source 2" signals (Ratio =
Levelgource 1 — LeVelsauree 2)- The individual levels are calculated from the total generator
level "Level (RMS)" and the ratio.

Remote command:

SOURce : GPRF : GEN<i>:DTONe:RATio

SOURce : GPRF : GEN<1i>:DTONe:LEVel<source>?
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2.4.6 ARB Generator (Option R&S CMW-B110 A)

In the arbitrary (ARB) baseband mode, the baseband signal is defined by a waveform file
(*.wv, ARB File). See also Arbitrary RF Generator (Option R&S CMW-B110 A). The fol-
lowing sections are related to ARB generator settings:

®  BasiC SetliNgS..ccii i e 23
L I 4 o o =Y 7= 1 o [ 26
o Marker Delay SettiNgS.....ccvuiiiiiiieiiiiie e ——— 27
o  Multi Segment SettingsS.....cco i —— 28
o User Defined Marker........ ... e ittt 29

2.4.6.1 Basic Settings

The parameters in the "ARB" section show information about the selected ARB file and
define how often it is processed.

Loading an ARB file
To select a waveform file that is stored on the internal hard disk, press "ARB > Select
ARB File..."". See also section chapter 2.4.6.1, "Basic Settings", on page 23.

&-ARB |
----- Frequency Offset 0.0000000 MHz ~
----- Repetition Continuous |~
----- ARB File Name D:\Rohde—Schwarz\CMW.Data‘waveform'wlan_3gpp_sin.wv
----- Date 2008-05-26;10:32:41
----- Version
---- Required Options
----- Clock Rate 40000.000 kHz
----- Samples 811040 Range: Full Range -
----- Level Offset (PAR)  0.00 dB
---- Peak Offset 0.00 dB
---- CRC Protection

Fig. 2-7: GPRF generator settings: ARB

Baseband Configuration > ARB > Frequency Offset
Defines a frequency offset to be imposed at the baseband. In standalone scenario this
will result in an equivalent frequency offset at the RF.

Remote command:
SOURce :GPRF:GEN<i>:ARB:FOFFset

Baseband Configuration > ARB > Repetition

Defines how often the selected ARB File is processed:

e In "Continuous" mode, the GPRF generator cycles through the file according to the
ARRB trigger settings until the generator is switched off. The "Cycles" and "Additional
Samples" are hidden and ignored.

|
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e In "Single Shot" mode, the file is processed N times where N is the selected number
of "Cycles". The multi-segment repetition mode is automatically adjusted to "Auto".
The "Additional Samples" extend the processing time.

The total number of samples in the waveform file is displayed below. n additional
samples extend the processing time by n/<Samples> cycles.

Remote command:

SOURce : GPRF: GEN<i>:ARB:REPetition
SOURce :GPRF:GEN<i>:ARB:CYCLes
SOURce : GPRF: GEN<i>:ARB:ASAMples

Baseband Configuration > ARB > ARB File

Shows the selected waveform file and the file properties (Date, Version, Clock Rate, ...).
The GPRF generator can load all samples or a proper subrange starting at the first sam-
ple.

The "Level Offset (PAR)" and "Peak Offset" parameters can be specified in WinlQSIM2.
The PAR is equal to the absolute value of the difference between the "RMS Offset" and
the "Peak Offset" defined in WinlQSIM2 (crest factor).

To select a waveform file that is stored on the internal hard disk, press "ARB > Select
ARB File..." softkey:

" Select ARB File 8
Device: D: - | ARB File Extension:  .ww

] tl. multiseg prob 2003-01-01 04:30 -
fid 11 segmente.wv 2009-12-14 13:48 52542 KB
fid 31 segmente.wv 2009-12-14 13:51 147.150 KB
fid 33 segmente.wv 2009-12-14 13:54 156.612 KB
fid 3GPPDefaultwy 2009-03-31 17:18 922.014 KB
fid 3GPP_Multisegment mix.wy 2010-02-17 15:29 6.222 MB
fid 9 segmente.wy 2009-12-14 13:45 43.082 KB
fie BLUETOOTH_11110000_DH5.w 2009-04-16 14:53 100.155 KB
bd BRI HETANTH DDRRO 2 MHA war 20N9-N4—16 14-53_ 100 164 KR
Current Path: D:A\Rohde—Schwarz\ChWADatahwwavefarm

Filename:

OK Cancel

Fig. 2-8: Waveform file selection

If you load a multi-segment waveform file, an additional hotkey "ARB > Segments..."
opens the segment list:

|
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[ . Segments
Seqg. Clock Rate Samples Duration PAR Peak Offset Name
Mo. [kHz] [ms] [dB] [dB]
] 40000.000 11040 0.276000 10.29 0.00 CMW_ WLAN. wv
1 40000.000 400000  10.000000 ©.34 0.00 CMW_3GPP_T4.wv
2 40000.000 400000 10.000000 0.000 0.00 sin100.wv

Conditions for processed waveform files

To process a multi-segment waveform file, the clock rates of all segments must be equal.
The waveform files require the options for all included network standards.

The R&S CMW supports waveform files with a size up to 1024 MB. The maximum number
of processed segments is 32; further segments will not be processed.

The "Required Options" property displays the R&S CMW-KVxxx and R&S CMW-KWxxx
options that are required to run the loaded ARB file.

Generation of the files and their transfer from R&S WinlQSIM2 to the R&S CMW is menu-
guided; see chapter 2.3.1, "Generating and Transferring Waveform Files", on page 15.

Note: The "CRC protection" property indicates whether the loaded ARB file contains a
CRC checksum, which could be used for an integrity check (see SOURce : GPRF':
GEN<i>:RELiability:ALL? on page 43).

In order to get a valid result, the related ARB file has to be loaded into memory, i.e. the
baseband mode must be ARB and the generator state must be ON.

Remote command:

SOURce : GPRF:GEN<i>:ARB:FILE

SOURce : GPRF: GEN<i>:ARB:FILE:DATE?

SOURce : GPRF : GEN<i>:ARB:FILE:VERSion?

SOURce : GPRF: GEN<i>:ARB:FILE:OPTion?

SOURce :GPRF:GEN<i>:ARB:CRATe?

SOURce : GPRF : GEN<i>:ARB:SAMPles?

SOURce : GPRF: GEN<i>:ARB:LOFFset?

SOURce :GPRF:GEN<i>:ARB:POFFset?

SOURce : GPRF :GEN<i>:ARB:CRCProtect?

SOURce : GPRF: GEN<i>:ARB:MSEGment : NUMBer?

SOURce : GPRF : GEN<i>:ARB:MSEGment : CRATe?

SOURce : GPRF : GEN<i>:ARB:MSEGment : SAMPles?

SOURce : GPRF : GEN<1i>:ARB:SAMPles:RANGe

SOURce : GPRF : GEN<i>:ARB:MSEGment : DURation?

SOURce : GPRF : GEN<i>:ARB:MSEGment : NAME ?

SOURce : GPRF : GEN<i>:ARB:MSEGment : PAR?

SOURce : GPRF : GEN<i>:ARB:MSEGment : POFFset?

|
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Trigger Settings

The ARB trigger system controls the start of the selected waveform file.

[%.!--{Trigger |
‘Retrigger v
-Autostart v
Source Manual - Execute
-Delay 0.00000000 s ~

Fig. 2-9: ARB trigger settings

Progress of ARB file processing

The position of the currently processed sample within the ARB file can be monitored using
the sample count command SOURce : GPRF : GEN<i>:ARB:SCOunt?.

Baseband > ARB > Trigger > Retrigger
Enables or disables the retrigger system for waveform files. With disabled retrigger, the
waveform file is started by the first trigger event; the following trigger events are ignored.

Remote command:
TRIGger :GPRF:GEN<i>:ARB:RETRigger

Baseband > ARB > Trigger > Autostart

Enables or disables the automatic start of the loaded waveform file whenever the gen-
erator is turned on. With disabled autostart, the file must be started manually ("Exe-
cute") or using an external trigger.

Remote command:
TRIGger:GPRF:GEN<i>:ARB:AUTostart

Baseband > ARB > Trigger > Source

Selects the source of the trigger events used to (re-)start the waveform file. In addition
to the sources described below, the ARB generator provides various output trigger signals
to control internal measurements or external devices; see chapter 2.2.4, "Arbitrary RF
Generator (Option R&S CMW-B110 A)", on page 12.

"Manual” The file is (re-)started from the beginning every time you click the "Exe-
cute" button.

"Base1: Exter- The first trigger pulse fed in via TRIG A or TRIG B at the rear panel of
nal TRIG A|B" the instrument causes a re-start; additional external trigger events are
ignored. "Retrigger" and "Autostart" are disabled.

"Basel1: User = The Base Software provides user trigger events 1 and 2 that can be

Trigger 12" raised manually or via remote command. The trigger mechanism is
similar to "Base1: External TRIG A|B": Only the first trigger event cau-
ses a re-start, "Retrigger" and "Autostart" are disabled.

|
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"Other trigger  Other R&S CMW firmware applications, e.g. "GSM Signaling" (option

sources" R&S GSM-KS200) provide additional trigger sources to synchronize the
ARB generator. The available sources depend on the installed options.
The trigger mechanism is similar to "Base1: External TRIG A|B": Only
the first trigger event causes a re-start, "Retrigger" and "Autostart" are
disabled.

Remote command:
TRIGger:GPRF:GEN<i>:ARB:CATalog:SOURce?
TRIGger:GPRF:GEN<i>:ARB:SOURce
TRIGger:GPRF:GEN<i>:ARB:MANual:EXECute

Baseband > ARB > Trigger > Delay
Sets/gets the trigger delay, i.e. the time delaying the start of the measurement relative to
the selected trigger event. This does not apply to "Manual" execution.

Remote command:
TRIGger:GPRF:GEN<i>:ARB:DELay

Marker Delay Settings

The marker settings define delay times for the output trigger events relative to the wave-
form and restart marker events. Delays are typically used to compensate for propagation
times in the test setup.

The trigger signals can be used to control internal measurements or external devices;
see chapter 2.2.4.2, "ARB Marker Signals", on page 14.

é---Marker Delay

: B-Waveform
?“MamerZ 0 Samples
é-----Marker3 0 Samples
- Marker 4 0 Samples

- Hestart Marker 0 Samples

Fig. 2-10: ARB marker delay settings

Baseband > ARB > Marker > Waveform > Marker 2 ...

Delay of the "GPRF Gen1: Waveform Marker 2" ... trigger signals relative to the rising
edge of the "Marker 2", "Marker 3" ... signals in the waveform file. The total number N of
samples in the waveform file is displayed in the ARB section. A delay of n samples delays
the marker by n/N processing periods.

Remote command:
SOURce : GPRF : GEN<i>:ARB:MARKer:DELays
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Baseband > ARB > Marker > Waveform > Restart Marker

Analogous to "Marker 1" ..., but related to the restart marker. This marker is not stored in
the waveform file but generated by the ARB generator when the file is processed. It rep-
resents a single pulse with its rising edge at the (re-)start time of the waveform file. See
also "Restart markers and user defined markers in multi segment mode" on page 28.

Remote command:
SOURce : GPRF : GEN<i>:ARB:MARKer:DELays

Multi Segment Settings

The following settings control how an ARB file containing several segments is processed.

E-Multi Segment

é'""Repetitiun Continuous Seamless |-
é-----Current Segment Number: —— Hame: ——
-~Next Segment Number: 1

E-----Trigger Source Manual Execute

Fig. 2-11: ARB multi segment settings

\ Restart markers and user defined markers in multi segment mode
/ Restart and user defined marker signals are generated by the ARB generator while the

ARB file is processed. Their timing and periodicity is based on the number of samples in
the ARB file, assuming that the generator processes one sample in the file after another
until it receives a new trigger event. For unsegmented files and automatically repeated
segmented files ("Repetition: Auto”, see below), the markers keep a fixed timing relative
to the (re-)start of the processed file.

If a "Continuous" or "Continuous Seamless" multi segment repetition mode is active, the
generator can jump to another segment or repeat segments. After a jump or a repetition,
the restart and user defined markers are no longer synchronous to the processed file (for
instance, the restart marker will no longer coincide with the first sample). Notice that
restart and user defined markers can still be used in "Continuous" or "Continuous Seam-
less" mode, e.g. to generate periodic marker signals.

Baseband > ARB > Trigger > Multi Segment > Repetition

Selects a trigger mode for multi-segment waveform files. The general scheme for seg-
ments which are processed in consecutive order is depicted below. Use "Next Seg-
ment" to skip or repeat segments in the file.

ARE File Segment Segment Segment
Trigger Trigger Trigger Trigger

= E By S

Segment no. 1 Segment no. 2 Segment no. 3
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"Continuous" For "ARB > Repetition: Continuous" only: The generator cycles through
the current segment. A trigger event causes immediate switchover to
the beginning of the next segment. If the current segment is the last
segment in the file, the file is re-started in the first segment.

"Continuous For "ARB > Repetition: Continuous" only: After receiving a trigger event,
Seamless" the generator waits until the end of the current segment before it steps
to the next segment.

"Auto" The generator processes one segment after another (like an unseg-
mented waveform file).

Remote command:
TRIGger:GPRF:GEN<i>:ARB:SEGMents : MODE

Baseband > ARB > Trigger > Multi Segment > Current Segment
Displays the currently processed segment with the segment number and segment name
(if defined).

Remote command:
SOURce :GPRF:GEN<i>:ARB:SEGMents:CURRent?

Baseband > ARB > Trigger > Multi Segment > Next Segment

Selects the number of the segment to be processed after the current segment. The
selection is independent of the "Current Segment" - it is possible to jump forth and back
in the segmented waveform file.

SOURce : GPRF : GEN<i>:ARB:SEGMents :NEXT

Baseband > ARB > Trigger > Multi Segment > Trigger Source

Selects the source of the trigger events used to switch to the next segment. At present,
"Manual" trigger is available: The generator steps to the next segment every time you
click the "Execute" button.

Remote command:
TRIGger:GPRF:GEN<i>:ARB:SEGMents:MANual:EXECute

User Defined Marker

The "User Defined Marker" dialog defines a signal with up to 4 marker pulses relative to
the processed waveform file. The marker signal can be used to trigger internal meas-
urements or external devices; see chapter 2.2.4.2, "ARB Marker Signals", on page 14.

|
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Fig. 2-12: User Defined Marker dialog

Suppose that the processed file has a total length of 9000 samples. The user defined
marker settings above correspond to the following marker signal:
Start of file End of file

Processed
waveform file

User defined
marker signal

>
Processing time /
Samples

0000 —
1000 —
2000 —
3000

4000 ——
5000 —
6000 ——
7000 —+
8000 ——
9000

Fig. 2-13: User Defined Marker signal

Restart markers, periodic markers

To create a restart marker with a short pulse length, set the "Period" equal to the number
of samples in the waveform file and enable "Position 1" (at sample 0) and "Position 2"
(e.g. at sample 1). To create a marker with n equidistant pulses across the waveform
length, keep the "Position 1" and "Position 2" settings and reduce the "Period" by a factor
of n.

See also "Restart markers and user defined markers in multi segment mode"
on page 28.
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User Defined Marker

The dialog defines the marker events relative to the start of the processed waveform file
(position 1, sample no. 0). The positions must be in ascending order. The "Start With"
radio buttons invert the polarity of the entire generated marker signal. The entire marker
signal (with the same polarity) is repeated after the selected "Period". The "Period" is
often set equal to the length of the waveform file; it is independent of the enabled posi-
tions.

"Clear List" sets the "Period" equal to the number of samples in the loaded waveform file
(1, if no file is loaded) and resets the remaining entries in the dialog.

Remote command:
SOURce : GPRF : GEN<i>:ARB:UDMarker
SOURce : GPRF : GEN<i>:ARB:UDMarker:CLISt

2.4.7 List Configuration

Inlist mode, the RF generator steps through a list of configurable frequencies and powers.

B-List Configuration

- List Mode Off -

- List Section Start Index:0 Stop Index:19 Result Count: 9022

- Go To Index 0

-~ Repetition Continuous ~

- List Increment Dwell Time -

-1List Incr. Enahbling “ Immediate -

& nn Index Digital .

El-List Rep. Frequency Level (RMS) Gain Dwell Time
----- List [0] 1 800.0000000 MHz v -30.00 dBm 000 dB  500.00000 m:
----- List [1] 4 900.0000000 MHz W -30.00 dBm 000 dB  500.00000 m:
----- List [2] 1 1000.0000000 MHz W -30.00 dBm 000 dB  500.00000 m:
----- List [3] 9000 1100.0000000 MHz ¥ -30.00 dBm 000 dB  500.00000 m:

Fig. 2-14: GPRF generator settings: List mode

List Mode
Enables or disables the list mode. This function also appears among the RF settings; see
chapter 2.4.3, "RF Settings (Standalone Scenario only)", on page 19.

Remote command:
SOURce :GPRF:GEN<i>:LIST

List Section

Definition of the used step range within the list. The generator steps through all list entries
between the "Start Index" and the "Stop Index" in the "Frequency / Level List". The total
number of generated steps ("Result Count"; the sum of all "Index Rep." values between
the start index and the stop index) is displayed for information.

Remote command:
SOURce :GPRF:GEN<i>:LIST:SSTop
SOURce :GPRF:GEN<i>:LIST:COUNt?

User Manual 1173.9640.02 — 05 31



R&S®CMW GPRF Generator

GUI Reference

Go to Index

Defines the start index for the second and all following generator cycles in continuous
mode ("Repetition: Continuous"): If this value is larger than the "Start Index", the first cycle
contains one or more additional steps, to be used for initialization or synchronization
purposes before the actual (shorter) generator cycles start.

This parameter is unavailable in single list mode ("Repetition: Single").

Remote command:
SOURce : GPRF : GEN<i>:LIST:GOTO
SOURce :GPRF:GEN<i>:LIST:SSTop

Repetition
Defines how often the RF generator runs through the list section between the "Start Index"
and the "Stop Index". The time on each step is given by the "List Increment" setting.

e Single:
The generator runs through the list for a single time. Transmission at the start fre-
quency/level step is initiated using the "List Configuration > Execute Single" hotkey
(for "List Increment: Dwell Time", see below) or by a marker signal (other "List Incre-
ment" settings).

e Continuous:
The generator cycles through the list section between the "Start Index" and the "Stop
Index". The cycle is re-started automatically from the beginning of the list. "Go to
Index" is available in this mode.
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Restart ("Continuous” mode)

Goto

Index”
Dwell Time
-

Level (RMS) + Digital Gain

f (Start Index + 1), p (Start Index + 1)

f (Start Index), p (Start Index)
f (Stop Index), p (Stop Index)

P Time
Fig. 2-15: List Mode: Repetition

Remote command:
SOURce :GPRF:GEN<i>:LIST:REPetition

List Increment
Defines how the RF generator steps through the list section between the "Start Index"
and the "Stop Index".

o Dwell Time: The generator transmits at each step for the selected "Dwell Time" and
then proceeds to the next step. A single list cycle ("Repetition: Single") may be started
by the "List Configuration > Execute Single" hotkey.

This mode may be extended by additional trigger conditions using the parameters
List Incr. Enabling and "Reenable On/Off".

In single list mode with "Dwell Time" increment, the generator signal is turned off after
each cycle (although the generator state remains ON). "Execute Single" turns the
signal on for the next cycle. In all other list modes, the signal is continuously trans-
mitted as long as the generator is in the ON state.

e GPRF Gen<i>: ... Marker ...: For arbitrary mode ("Baseband Mode: ARB") only: The
generator cycles through the list, proceeding to the next step whenever a marker
event in the processed ARB file or a user defined marker event is encountered. The
dwell time settings are ignored. See "Baseband > ARB > Trigger > Source"
on page 26.

This mode may be extended by additional trigger conditions using the parameters
List Incr. Enabling and "Reenable On/Off".

|
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GPRF Meas<i>:Power: The generator cycles through the list, proceeding to the next
step in line with the "GPRF Power" measurement steps. The dwell time settings are
ignored. The "GPRF Power" measurement must be running to use this list mode.
GSM Meas<i>: Multi Evaluation: Analogous to the previous mode, however, the
generator steps are synchronized to the measured GSM list mode segments (with
option R&S CMW-KM200, "GSM R6 TX Measurements", and R&S CMW-KM012,
"Multi Evaluation List Mode"). This setting is effective only while the GMS multi eval-
uation list mode is active. A "normal" GSM multi evaluation measurement does not
induce any RF generator steps.

1xEV-DO Meas<i>: Multi Evaluation, WCDMA Meas<i>: Multi Evaluation ...:
Analogous to the previous mode, for other multi evaluation measurements that are
run in list mode.

timing of the "trigger" events that you can use to induce RF generator steps is cal-

culated according to the "Step Length" and the "Measurement Length" of the "GPRF
Power" measurement.

Tirigger = <Measurement Length> + (<Step Length> — <Measurement Length>)/2

The

period of the trigger events is equal to the step length. If the measurement length is

in the center of the step, then the trigger events coincide with the step boundaries; the

gen

Signal
Lewvel

erated power steps will be synchronous to the measured steps.

Step Length Step Length

Measurement Length Measurement Length

|

L
-

]

t

| BB Measuremant

| BB Measurement
[ Trigger Event

| Trigger Event
|

|
>
]

|
|
!
| | —t
|
|
|

| .

. Ll
Time

Use the hotkeys associated with the "List Config." softkey to operate the GPRF generator

in list mode.
List Mode Start- f Stop oo List . Execute PR
Off  [o]) Ilndex... Repetition... |, oment... |Frapling.- single Fill List...

Remote command:
SOURce : GPRF :GEN<i>:LIST:INCRement
SOURce :GPRF:GEN<i>:LIST:ESINgle

List Incr. Enabling
Defines a trigger condition for the list mode with "List Increment: GPRF Gen<i>: ...
Marker ..." or "List Increment: Dwell Time".

Not

e: To combine "List Increment: Dwell Time" and "Repetition: Single" with one of the

"List Incr. Enabling: ...Meas..." conditions, press "List Config. > Execute Single" once.
This will properly initialize the list mode.

Immediate:
No initial trigger. The generator cycles through the list, see List Increment.
GPRF Meas<i>:Power:

|
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The generator starts cycling through the list when a "GPRF Power" measurement
running in parallel proceeds to a new measurement step. After the initial trigger, the
list is incremented by the marker signal or after the "Dwell Time", irrespective of the
"GPRF Power" measurement.
Exception: Before it proceeds to a retriggered generator list step ("Reenable On/Off:
On"; see "Frequency / Level List" on page 35), the generator waits for a new mea-
surement step of the "GPRF Power" measurement.
The generator list mode cannot be initialized if no "GPRF Power" measurement is
running.

e Other measurements (e.g. "GSM Meas<i>: Multi Evaluation"):
Analogous to the previous mode, however, the generator steps are synchronized to
the specific measurement interval (e.g. the measured GSM timeslot sequences).

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

Remote command:
SOURce : GPRF:GEN<i>:LIST:INCRement
SOURce:GPRF:GEN<i>:LIST:ESINgle

Frequency / Level List

Definition of up to 2000 pairs of frequencies and levels. The actual RF generator level at
each frequency is equal to the "Level (RMS)" plus the "Digital Gain". The value range for
the frequency covers the entire configurable value range of the instrument, the level range
depends on the selected RF connector.

Each frequency/level step can be repeated a selectable number of times ("Index Rep."),
so the total number of steps can exceed the maximum number of list entries.

e Index Rep.: Number of repetitions of each frequencyl/level step. The "Index Rep."

simplifies the configuration of the list if repeated steps are desired.

Frequency: RF frequency of the GPRF generator.

Level (RMS): Level of the transmitted RF signal. Use different RMS level settings if
you need large power steps.

e Digital Gain: Provides direct access to the IF levels. The relationship between the
digital gain and the total RF generator level is highly linear: Use different digital gain
values at equal "Level (RMS)" if you want to generate power steps with maximum
accuracy over a limited dynamic range.

e Dwell Time: Transmission time on each frequency/level step in "Auto" or "Single"
mode. The value is not used in the other list modes. The total time for the generator
to step through a single cycle is the sum of all dwell times.

e Mod. On/Off: Can be used to generate a discontinuously modulated ARB generator
signal: The baseband settings (ARB file contents) are ignored during frequency/level
steps where "Mod. On/Off" is cleared. The ARB file continues to be downloaded irre-
spective of the "Mod. On/Off" settings. The setting is used in "ARB" baseband mode

only.

Mod. On/Off

selected ARB signal ARB signal

Mod. On/Off CW signal CW signal

cleared — E—
Time

|
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e Reenable On/Off: Enable or disable retriggered generator list steps. The setting is
available if a measurement is selected for "List Incr. Enabling": The GPRF generator
waits for a new trigger event from the measurement (start of next measurement step)
before it proceeds to a reenabled (retriggered) list step.

List steps which are not reenabled are reached after the dwell time or after the gen-
erator detects a marker signal, depending on the selected "List Increment".

Note: If a list step contains an "Index Rep." > 1 in combination with an enabled retrigger,
the retrigger setting applies to the first frequency/level step in the index repetition range
only. The following list definitions are equivalent.

List [#] Index Rep. Frequency Exp. Nom. Power Reenable
0 1 1000 MHz 0dBm on
1 1 1000 MHz 0dBm off
2 1 1000 MHz 0dBm off
3 1 1000 MHz -30 dBm off
4 1 2000 MHz 0dBm on
5 1 2000 MHz 0dBm off
6 1 2000 MHz 0dBm off
7 1 3000 MHz 0dBm on
List [#] Index Rep. Frequency Exp. Nom. Power Reenable
0 3 1000 MHz 0dBm on
1 1 1000 MHz -30 dBm off
2 3 2000 MHz 0 dBm on
3 1 3000 MHz 0dBm on

The "List Config. > Restart List" hotkey re-starts the list generator at the first frequency/
level step. This is particularly useful for fast remote control operation (no need to turn the
generator off and on again).

The "List Config. > Fill List..." hotkey opens a dialog which considerably simplifies the
configuration of the frequency/level list. The dialog defines a list segment of arbitrary start
index ("Start at Index") and length ("Index Range"). Within the segment, the frequency,
level, and digital gain increases or decreases in equal steps. The dwell time and "Mod-
ulation On/Off" settings (if used) are equal.

|
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(%

& Fill List
Start at Index

Index Range

- L=

Index Repetition

Start with 1200.00000000 MHz -

Increrment by 0.0000000 MHz -

Start with -12.00 dBm

Increment by 0.00 dBm

Start with 0.00 dB

Increment by 0.00 dB

Dweell Tirme 500.00000 ms ~
Modulation On/Off [

Remote command:

SOURce :GPRF:GEN<i>:LIST:IREPetition
SOURce :GPRF:GEN<i>:LIST:IREPetition:ALL
SOURce :GPRF:GEN<i>:LIST:FREQuency
SOURce :GPRF:GEN<i>:LIST:FREQuency:ALL
SOURce :GPRF:GEN<i>:LIST:RFLevel

SOURce :GPRF:GEN<i>:LIST:RFLevel:ALL
SOURce :GPRF:GEN<i>:LIST:DGAin

SOURce :GPRF:GEN<i>:LIST:DGAin:ALL
SOURce :GPRF:GEN<i>:LIST:DTIMe

SOURce :GPRF:GEN<i>:LIST:DTIMe:ALL
SOURce :GPRF:GEN<i>:LIST:MODulation
SOURce :GPRF:GEN<i>:LIST:MODulation:ALL
SOURce :GPRF:GEN<i>:LIST:REENabling
SOURce :GPRF:GEN<i>:LIST:REENabling:ALL
SOURce :GPRF:GEN<i>:LIST:RLISt

SOURce :GPRF:GEN<i>:LIST:FILL

2.5 Programming

The following examples show how to control and configure the GPRF generator via a
remote-control program.
The examples have been tested with the aid of a simple software tool.

See also: "Remote Control" in the R&S CMW user manual
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2.5.2

2.5.3

Programming

Key Features

The GPRF generator is programmed as follows:

e The generator is controlled by SCPI commands with the following syn-
tax: .. .GPRF:GEN:...

e After a *RST, the generator must be switched on: SOURce : GPRF:GEN: STATe ON.
*OPC? ensures that the RF generator signal is actually available at the selected RF
output before the next command line is executed.

Generating a CW Signal

FPRINT RS S EEEEEEE SRS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE RS

FPRINT System-Reset

FPRINT %% % % k% ko ko ok ok ok ok ok ok ok & ok & ok & ok & ok & ok & ok & ok & ok & ok ok ok ok Kk ok ok ok ok ok ok ok ok ok K ok % ok & ok & ok &k &k Kk Kk ok
*RST; *OPC?
*CLS; *OPC?

FPRINT LRSS SRR R EEEEEREEEEEEEEEEEEEEEEEEEEEEEEEEEE]

FPRINT Route output signal, define external attenuation

FPRINT R R Rk h b I I I E b dE h E E b b b E h b dE b b E b dE b b b b b b b b dh b b b h E b b b b b E b b dh b b b b b h b E E h b b b b b b b i
ROUTe:GPRF:GEN:SCENario:SALone RF1C, TX1

ROUTe :GPRF:GEN?

SOURce:GPRF:GEN:RFSettings:EATTenuation 2

FPRINT ***&krkrkhkhkrhrhhhdrhhrhhhdrhrhbhdrhrhbhdrdrhrhdhdrhrhdhdrhrhbhdrhrhhdrkrkxk

FPRINT Set frequency and level, query peak envelope power, activate CW mode

FPRINT R RS S E S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]
SOURce :GPRF:GEN:RFSettings:FREQuency 1.000000E+009
SOURce:GPRF:GEN:RFSettings:LEVel -70

SOURce:GPRF:GEN:RFSettings:PEPower?

SOURce : GPRF : GEN:BBMode CW

FPRINT LRSS EE S S SR E R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

FPRINT Switch on generator. With command synchronization, the queried

FPRINT generator state is "ON".

FPRINT LRSS EEEEE SRS E RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

SOURce :GPRF:GEN:STATe ON; *OPC?
SOURce :GPRF:GEN:STATe?

Generating a Dual-Tone Signal

FPRINT R R R R R R R R R R R R R R R EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

FPRINT System-Reset

FPRINT ***dkrkrkkkhkrkhrhhhhrhhrhhhdrhrhhhdrhrhbhhrhhrhrhbrhrhrhbhhrhrhbrhrhrhhhkrkxk

*RST; *OPC?

FPRINT ***dkrkrkkkhkrkhrhhhhrhrhhhdrhrhrhdrhrhhhhrhrhrhbrhrhrhbhhrhrhbhhrhrhhrkrkxk

|
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FPRINT
FPRINT

SOURce:
SOURce:
SOURce:
SOURce:
SOURce:
SOURce:

FPRINT
FPRINT
FPRINT

SOURce:
SOURce:

FPRINT
FPRINT
FPRINT

SOURce:

2.5.4

FPRINT
FPRINT
FPRINT
*RST;

FPRINT
FPRINT
FPRINT
FPRINT

SOURce:
SOURce:
SOURce:
SOURce:

GPRF Generator

Programming

Activate dual-tone mode, set frequencies and levels

KA KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A A AR AR AR AR KKK
GPRF :GEN:BBMode DTON

GPRF:GEN:RFSettings:FREQuency 1.000000E+009

GPRF:GEN:RFSettings:DGAin -1.12

GPRF:GEN:DTONe:OFRequencyl 1000

GPRF:GEN:DTONe:OFRequency2 2000

GPRF:GEN:DTONe:Ratio 10

Rk kb b 2k bk bk bk kb kb bk ke h b b b b kb b bk bk kb ke e b bk b e bk kb b b b b kb e b b b e kb b kb b b ek e

Query levels of source 1 and source 2

R R R R R R R R R R R R R R R R R R R R R R R R I R R R R R R R R R R R R

GPRF:GEN:DTONe:LEVell?
GPRF:GEN:DTONe:LEVel2?

Rk kb Ik bk ek bk kb kb b b b b b b b b kb b bk b bk kb ke e b bk b b bk kb b b b b e b e b b b e b b b kb b b b ke

Switch on generator

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I R I

GPRF:GEN:STATe ON; *OPC?

Using the Generator List Mode

KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AN AR KN KA A K

System-Reset

B R

*OPpC?

B R

Activate list mode, set frequencies and levels for 5 steps

using two alternative command sets

R I I T T
GPRF:GEN:LIST ON

GPRF:GEN:LIST:SSTop 0, 4

GPRF:GEN:LIST:STARt?

GPRF:GEN:LIST:STOP?

SOURce:GPRF:GEN:LIST:

IREPetition 4, 1

SOURce:GPRF:GEN:LIST:
:FREQuency 0,
1.9224E+009; FREQuency 3,

SOURce:GPRF:GEN:LIST
FREQuency 2,

IREPetition 0, 1; IREPetition 1,

COUNt?

1;

1.9224E+009; FREQuency 1,
1.9224E+009;

FREQuency 4,

IREPetition 2,

1.9224E+009;

SOURce:GPRF:GEN:LIST:RFLevel 0, -20; RFLevel 1, -23; RFLevel 2, -26;
RFLevel 3, -29; RFLevel 4, -32
SOURce:GPRF:GEN:LIST:DGAin 0, -2; DGAin 1, -2; DGAin 2, -2; DGAin 3, -2;

DGAin 4, -2

SOURce:GPRF:GEN:LIST:
SOURce:GPRF:GEN:LIST:
SOURce :GPRF:GEN:LIST:
SOURce:GPRF:GEN:LIST:
SOURce:GPRF:GEN:LIST:

IREPetition:ALL?
FREQuency:ALL?
RFLevel:ALL?

DGAin:ALL?

FREQuency:ALL 1.9224E+009,

1.9224E+009,

5;

1.9224E+009,

IREPetition 3,

1.9224E+009
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1.9224E4+009, 1.9224E+009
SOURce:GPRF:GEN:LIST:RFLevel :ALL -20, -23, -26, -29, -32
SOURce:GPRF:GEN:LIST:DGAin:ALL -2, -2, -2, -2, -2

FPRINT ***&krkrkkhkhkhkrkhrhhhhrdrhhhdrdrhbhdrhrhbhdrdrhrhdrdrhrhdrdrhrhbhhrhrhdhdkrkxk

FPRINT Start the list in the second and the following cycles at step no. 1

FPRINT ***xFxxkxkkhkrhrhhhdrhrhhhdrhrhrhbrdrhrhdrdrhrhbrdrhrhbrdrhrrbrdrhrhbrdrihrk

SOURce:GPRF:GEN:LIST:GOTO 1

FPRINT ***x*xxkxkkhkrhrhhhdrhrhhhdrdrhrhbrdrhrhdrdrhrhbrdrhrhbrdrhrrbrdrhrhbrdrihxk

FPRINT Set dwell time equal to the duration of a WCDMA slot,

FPRINT let the generator cycle through the list,

FPRINT changing the frequency/level after the dwell times.

FPRINT KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A KA A A AR A A AR A AN KA AR K KK

SOURce:GPRF:GEN:LIST:DTIMe:ALL 666.67E-6, 666.67E-6, 666.67E-6, 666.67E-6,
666.67E-6

SOURce:GPRF:GEN:LIST:INCRement:CATalog?

SOURce:GPRF:GEN:LIST:INCRement 'Dwell Time'

FPRINT ***Fxrkrkhkhdkrhrhhhdrhrhhhdrhrhhhdrdrhhhdrdrhrhdhdrhrhdhdrhrhbrhrhrhdhkrdxk

FPRINT Switch on generator
FPRINT Rk kb b Ik kb ik b bk b b b b b bk kb b b kb b bk b b bk kb bk b b bk b b b bk kb b b bk b b b b b b b b b b bk b b ke
SOURce:GPRF:GEN:STATe ON: *OPC?

WAITKEY >List mode active, press OK to activate arbitrary mode<

2.5.5 Using the Arbitrary Mode

FPRINT ***kkkkkkkkkkhkhkhkkhkhkhkhkhkkhkhkhkhkhkhkhkhkhkhkhkhkkhkkhkkhkkhkkhkkhkkkkkk ok kk k&

FPRINT Activate arbitrary mode in combination with list mode, select single
FPRINT shot mode with 100 cycles and 1000 additional samples, enable modulation
FPRINT in 4 out of 5 frequency/level steps and load waveform file.

FPRINT Query properties of waveform file.

FPRINT R R R R I R I I I I S E IE E E I b E I b b E I E E E I E h I h I E b E I b E I E E E b b b h b b i
SOURce : GPRF: GEN:BBMode ARB

SOURce:GPRF:GEN:ARB:REPetition SINGle

SOURce:GPRF:GEN:ARB:CYCles 100

SOURce :GPRF:GEN:ARB:ASAMPles 1000

SOURce:GPRF:GEN:LIST:INCrement 'GPRF Genl: Waveform Marker 4'
SOURce:GPRF:GEN:LIST:MODulation:ALL ON, ON, ON, OFF, ON
SOURce:GPRF:GEN:ARB:FILE 'D:\Rohde-Schwarz\CMW\Data\waveform\GSM1l.wv'

SOURce :GPRF:GEN:ARB:FILE:DATE?
SOURce:GPRF:GEN:ARB:FILE:VERSion?
SOURce :GPRF:GEN:ARB:CRATe?

SOURce :GPRF:GEN:ARB:SAMPles?
SOURce :GPRF:GEN:ARB:LOFFset?
SOURce :GPRF:GEN:ARB: POFFset?

SOURce :GPRF:GEN:ARB:MSEGment : NUMBer?

|
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SOURce :GPRF:GEN:ARB:MSEGment : CRATe?
SOURce :GPRF:GEN:ARB:MSEGment : SAMPles?
SOURce : GPRF:GEN:ARB:MSEGment : DURation?
SOURce : GPRF :GEN:ARB:MSEGment : NAME?
SOURce : GPRF : GEN: ARB:MSEGment : PAR?
SOURce :GPRF:GEN:ARB:MSEGment : POFFset?

FPRINT ***dkrkrkkhkhdkrkhrhhhdrhrhhhdrdrhhhdrhrhhhdrdrhrhdrdrhrhdrdrhrhbhhrhrhhhkrkxk

FPRINT Enable and configure the trigger system for (re-)starting a waveform
FPRINT file. Load the file and restart it using the manual trigger. Select

FPRINT a marker 2 trigger, define marker delay, and load new waveform file.

FPRINT R R R R R R R R R R R R R R R R R R R R R R R R I R R R R R R R R R R R R

TRIGger:GPRF:GEN:ARB:RETRigger ON

TRIGger:GPRF:GEN:ARB:AUTostart ON

SOURce :GPRF:GEN:ARB:FILE 'D:\Rohde-Schwarz\CMW\Data\waveform\GSM2.wv'
TRIGger:GPRF:GEN<i>:ARB:MANual:EXECute

FPRINT ***x*xxkxkkhkrhrkhhhdrhrhhhdrhrhrhdrdrhrhdrdrhrhbrdrhrhbrdrhrhbrdrhrhbrdrihrk

FPRINT Define marker delays, reset and then configure a user-defined trigger

FPRINT R R R R R R R R R R R R R R R R R R R I R R R R R R R R R R R I R R R R R R R R R

SOURce :GPRF:GEN:ARB:MARKer:DELays 500, 500, 500, 500

SOURce :GPRF:GEN:ARB:UDMarker:CLISt

SOURce :GPRF:GEN:ARB:UDMarker?

SOURce :GPRF:GEN:ARB:UDMarker 501, REDGe, 1, 100, 500, OFF, OFF, OFF, OFF, OFF

FPRINT ***x*xxkxkkhkrhrhhhdrhrhhhdrdrhrhbrdrhrhdrdrhrhbrdrhrhbrdrhrhbrdrhrhbrdrihxk

FPRINT Configure multi-segment settings and load a multi-segment file.
FPRINT Query the current segment, and switch to the next segment.

FPRINT Query the position in the waveform file.

FPRINT ***dkrkrkhkhkrkhrhhhdrhrhhhdrdrhhhdrdrhhhdrdrhrhdrdrhrhdrdrhrhbhdrhrhhrdkrdxk

TRIGger:GPRF:GEN<i>:ARB:SEGMents:MODE CONTinuous

SOURce :GPRF:GEN:ARB:FILE 'D:\Rohde-Schwarz\CMW\Data\waveform\GSM2 seg.wv'
SOURce :GPRF:GEN:ARB: SEGMents:CURRent?

SOURce :GPRF:GEN:ARB: SEGMents : NEXT?
TRIGger:GPRF:GEN<i>:ARB:SEGMents:MANual:EXECute
SOURce:GPRF:GENerator:ARB:SCount?

FPRINT ***dkrkrkhkhkrkhrhhhhrhrhhhdrdrhhhdbrhrhhhdrdrhrhdrdrhrhdrdrhrhbhdrhrhhhkrdxk

FPRINT Start a single generator list cycle, using the GPRF Power measurement
FPRINT and the marker signal to increment the list. Define steps no. 1, 2, and 3

FPRINT as reenabled (retriggered) steps.

FPRINT R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R R I

SOURce:GPRF:GEN:LIST:REPetition SINGle
SOURce:GPRF:GEN:LIST:INCrement 'GPRF Genl: Waveform Marker 4'
INITiate:GPRF:MEAS:POWer

WHILE FETCh:GPRF:MEAS:POWer:STATus? <> ON
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2.6.1

Command Reference

SOURce:GPRF:GEN:LIST:INCrement:ENABling:CATalog?
SOURce:GPRF:GEN:LIST:INCrement:ENABling 'GPRF Measl: Power'
SOURce:GPRF:GEN:LIST:REENabling:ALL ON, OFF, ON, OFF, OFF
SOURce:GPRF:GEN:LIST:REENabling 2, ON
SOURce:GPRF:GEN:LIST:ESINGle

WAITKEY >End, press OK to terminate program<

Command Reference

The following sections provide detailed reference information on the remote control com-
mands of the General Purpose RF generator.

Issues of special interest for all commands

GEN-<i> is used as abbreviation of "GENerator<instance>". For better readability only the
abbreviated form (which is also accepted by the instrument) is given in the command
reference.

The <instance> is relevant for instruments supporting several instances of the same
firmware application. It can be omitted if the instrument supports only one instance, or to
address the first instance.

See also: "Firmware Applications" in the R&S CMW user manual, chapter "Remote Con-
trol"
Command groups

The commands of the General Purpose RF generator are divided into the groups listed
below.

e Generator Control and STateS.........uueeiiiiiiiiiiiiieie e 42
e Scenario Selection and Signal ROULING........ccuiiiiiiiiiii e 46
o Constant-Frequency SettiNgsS........ccuii i 48
o Baseband Settings........ccccciiiiiiii e ———— 50
o ARB Settings (Option R&S CMW-B110 A)....eeiiiieiiiiiiiiiieiiee e sieirieeeeee e snseneeeeeeeees 51
e ARB Trigger and Multi-Segment Settings........cooovriiiiiiiiiii e, 60
®  ARB [Q OUL SEINGS....uteiiiiiiiiiiieiie ittt e e anree e 65
@ List MOde Settings....cceii it 66

Generator Control and States
The following commands control the RF generator, retrieve its state and report problems.

SOURce:GPRF:GEN<i>:STATe <Control>
Turns the generator on or off.

See also: "Generator Control" in the R&S CMW user manual, chapter "Remote Control"
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Setting parameters:
<Control> ON | OFF

Switch generator ON or OFF
*RST: OFF

Return values:
<GeneratorState> OFF | PENDing | ON

OFF: generator switched off
PEND: generator switched on but no signal available yet
ON: generator switched on, signal available

*RST: OFF

Example: See Generating a CW Signal

Firmware/Software: V1.0.0.4

Manual operation: See "GPRF Generator (Softkey)" on page 19

SOURce:GPRF:GEN<i>:RELiability:ALL?

Reports if and why there are problems generating the configured signal.

This information is also displayed in the "Current State" view of the INFO dialog.

The reliability indicator has one of the following values:

0 (OK):

Measurement values available, no error detected.

1 (Measurement Timeout):

The measurement has been stopped after the (configurable) measurement timeout.
Measurement results may be available, however, at least a part of the measurement
provides only INValid results or has not completed the full statistic count.

2 (Capture Buffer Overflow):

The measurement configuration results in a capture length exceeding the available
memory.

3 (Overdriven) / 4 (Underdriven):

The accuracy of measurement results may be impaired because the input signal level
was too high / too low.

6 (Trigger Timeout):

The measurement could not be started or continued because no trigger event was
detected.

7 (Acquisition Error):

The R&S CMW could not properly decode the RF input signal.

8 (Sync Error):

The R&S CMW could not synchronize to the RF input signal.

9 (Uncal):

Due to an inappropriate configuration of resolution bandwidth, video bandwidth or
sweep time, the measurement results are not within the specified data sheet limits.

15 (Reference Frequency Error):

|
User Manual 1173.9640.02 — 05 43



R&S®CMW GPRF Generator

|
Command Reference

The instrument has been configured to use an external reference signal but the ref-
erence oscillator could not be phase locked to the external signal (e.g. signal level
too low, frequency out of range or reference signal not available at all).

e 16 (RF Not Available):
The measurement could not be started because the configured RF input path was
not active. This problem may occur e.g. when a measurement is started in combined
signal path mode and the master application has not yet activated the input path. The
LEDs above the RF connectors indicate whether the input and output paths are
active.

e 17 (RF Level not Settled) / 18 (RF Frequency not Settled):
The measurement could not be started because the R&S CMW was not yet ready to
deliver stable results after a change of the input signal power / the input signal fre-
quency.

e 19 (Call not Established):
For measurements: The measurement could not be started because no signaling
connection to the DUT was established.
For DAU IMS service: Establishing a voice over IMS call failed.

e 20 (Call Type not Usable):
For measurements: The measurement could not be started because the established
signaling connection had wrong properties.
For DAU IMS service: The voice over IMS settings could not be applied.

e 21 (Call Lost):
For measurements: The measurement was interrupted because the signaling con-
nection to the DUT was lost.
For DAU IMS service: The voice over IMS call was lost.
e 23 (Missing Option):
The ARB file can not be played by the GPRF generator due to a missing option.
e 26 (Resource Conflict):
The application could not be started or has been stopped due to a conflicting hard-
ware resource or software option that is allocated by another application.
Please stop the application that has allocated the conflicting resources and try again.

e 27 (No Sensor Connected):
The GPRF External Power Sensor measurement could not be started due to missing
power sensor.

e 40 (ARB File CRC Error):
The ARB file CRC check failed. The ARB file is corrupt and not reliable.

e 42 (ARB Header Tag Invalid):
The ARB file selected in the GPRF generator contains an invalid header tag.

e 43 (ARB Segment Overflow):
The number of segments in the multi-segment ARB file is higher than the allowed
maximum.

e 44 (ARB File not Found):
The selected ARB file could not be found.

e 50 (Startup Error):
The Data Application Unit (DAU), a DAU service or a DAU measurement could not
be started. Please execute a DAU selftest.
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e 51 (No Reply):
The DAU has received no response, for example for a ping request.

e 52 (Connection Error):
The DAU could not establish a connection to internal components. Please restart the
instrument.

e 53 (Configuration Error):
The current DAU configuration by the user is incomplete or wrong and could not be
applied. Check especially the IP address configuration.

e 54 (Filesystem Error):
The hard disk of the DAU is full or corrupt. Please execute a DAU selftest.

e 101 (Firmware Error):
Indicates a firmware or software error. If you encounter this error for the first time,
restart the instrument.
If the error occurs again, consider the following hints:
— Firmware errors can often be repaired by restoring the factory default settings.
To restore these settings, restart your instrument and press the "Factory
Default" softkey during startup.

— If a software package (update) has not been properly installed this is often indi-
cated in the "Setup” dialog, section "SW/HW-Equipment > Installed Software".

— A software update correcting the error may be available. Updates are e.g. provi-
ded in the "CMW Customer Web" on GLORIS (registration required): https://
extranet.rohde-schwarz.com.

If you get firmware errors even with the properly installed latest software version,
please send a problem report including log files to Rohde & Schwarz.

e 102 (Unidentified Error):
Indicates an error not covered by other reliability values. For troubleshooting please
follow the steps described for "101 (Firmware Error)".

e 103 (Parameter Error):
Indicates that the measurement could not be performed due to internal conflicting
parameter settings.
A good approach to localize the conflicting settings is to start with a reset or preset
or even restore the factory default settings. Then reconfigure the measurement step
by step and check when the error occurs for the first time.
If you need assistance to localize the conflicting parameter settings please contact
Rohde & Schwarz (see http://www.service.rohde-schwarz.com).

Return values:

<Reliability> The reliability indicator
<ReliabilityMsg> Contains the reason for a reliability > 0 or the empty string " for
reliability = 0

<ReliabilityAddInfo> Contains additional information for a reliability > 0 or the empty
string "" for reliability = 0

Usage: Query only
Firmware/Software: V3.0.11

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24
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2.6.2 Scenario Selection and Signal Routing

The following commands select the output scenario, define the physical signal routing
and specify an external attenuation value.

ROUTE:GPRF:GENSIZ I SCENGAIIO?. . ettt ittt et s et e e eae e easenenseenseaenaenns 46
ROUTe:GPRF:GEN<i>:SCENAIO:SALONE. ......ceeeeeeeteeeee et eeee et e e e ee e e e e e eeeaaeeennns 46
ROUTe:GPRF:GEN<i>:SCENArio:lQOUL........ccveeieiiee et eeeeeee et et et e e e e e eee e e e e eeenes 47
RO L0 I =T € €1 = N T RS 47
SOURCce:GPRF:GEN<i>:RFSettings:EATTENUALION. ......ccevvieeieeieiieeeeeeeerieeeeeeerere e e e eeenannnes 48

ROUTe:GPRF:GEN<i>:SCENario?
Returns the active scenario.

Return values:

<Scenario> SALone | IQOut

SALone: An RF signal is generated (standalone scenario)
1QOut: The generated baseband signal is sent to IQ Out (digital
baseband interface)

Usage: Query only

Firmware/Software: V3.0.10

ROUTe:GPRF:GEN<i>:SCENario:SALone <TXConnector>, <RFConverter>

Activates the standalone scenario and selects the output path for the generated RF sig-
nal, i.e. the RF connector and the TX module.

Depending on the installed hardware and the active sub-instrument or instance <i> only
a subset of the described parameter values is allowed. The *RST values and the mapping
of virtual connector names to physical connectors also depend on the active sub-instru-
ment or instance <i>.

All instruments are equipped with the RF 1 and RF 2 connectors and one RX and TX
module. Additional RF connectors and RX/TX modules are optionally available for R&S
CMW270 and R&S CMW500, but not for R&S CMW280.

See also: "Signal Path Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<TXConnector> RF1C | RF10 | RF2C | RF3C | RF30 | RF4C | RFAC | RFAO |
RFBC

RF1C, RF2C, RF3C, RF4C, RF10, RF30:
RF 1 COM to RF 4 COM and RF 1/3 OUT front panel connectors

RFAC, RFBC, RFAO:
Virtual names for the RF COM and RF OUT connectors

*RST: RF1C
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<RFConverter> TX1 | TX2 | TX3 | TX4
TX module for the output path
*RST: TX1

Example: See Generating a CW Signal

Firmware/Software: V2.0.10

Manual operation: See "Scenario and Routing" on page 19

ROUTe:GPRF:GEN<i>:SCENario:IQOut <TXConnector>, <TXConverter>

Activates the 1Q Out scenario and selects the output path for the generated digital base-
band (IQ) signal, i.e. the 1Q connector and the TX module.

Depending on the installed hardware and the active sub-instrument or instance <i> only
a subset of the described parameter values is allowed. The *RST values also depend on
the active sub-instrument or instance <i>.

See also: "Signal Path Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<TXConnector> 1Q20 | IQ40 | 1Q60 | IQ80
Digital IQ Out back panel connector 2 to 8
*RST: not used
<TXConverter> ITX1 | ITX2
IQ TX module 1 or 2
*RST: not used

Firmware/Software: V3.0.10

Manual operation: See "Scenario and Routing" on page 19

ROUTe:GPRF:GEN<i>?

Queries the active test scenario and connector assignment.

Return values:

<Scenario> SALone | IQOut
SALone: An RF signal is generated (standalone scenario)
1QOut: The generated baseband signal is sent to IQ Out (digital
baseband interface)

<Master> "No Connection"
unique value

<TXConnector> RF1C | RF10 | RF2C | RF3C | RF30 | RF4C | 1Q20 | 1Q40

RF1C, RF2C, RF3C, RF4C, RF10, RF30:
RF 1 COM to RF 4 COM and RF 1/3 OUT front panel connectors

1Q20 | IQ40
Digital IQ Out back panel connectors 2 and 4
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<RFConverter> TX1 | TX2 | TX3 | TX4 | ITX1 | ITX2

TX module for the output path
Example: See Generating a CW Signal
Usage: Query only

Firmware/Software: V2.0.10
V3.0.10 Support for IQ Out scenario

Manual operation: See "Scenario and Routing" on page 19

SOURce:GPRF:GEN<i>:RFSettings:EATTenuation <ExtRFOutAtt>

Defines an external attenuation (or gain, if the value is negative), to be applied to the RF
output connector.

Parameters:

<ExtRFOUutAtt> Range: -50 dB to 90 dB
*RST: 0dB
Default unit: dB

Example: See Generating a CW Signal

Firmware/Software: V1.0.0.4

Manual operation: See "External Attenuation (Output)" on page 19

Constant-Frequency Settings

The following commands configure the constant-frequency generator mode.

SOURCce:GPRF:GEN<i>:RFSettings:FREQUENCY.......uceieeiiiiiieieeieeiieeeeeeeniieeeeeeeteeeeeeeenananns 48
SOURCe:GPRF:GEN<i>:RFSEttiNGS:LEVEL.c.cuuiiiiiiiiiieeeeieeiee ettt eare e eeea s 49
SOURCce:GPRF:GEN<i>:RFSettingS:PEPOWEI?.......uuvuiceieieieeeeeeeeiiieee s e e e e ee e 49
SOURCe:GPRF:GEN<i>:RFSettingS:DGAIN. .. ettt e e e e e e e 49

SOURce:GPRF:GEN<i>:RFSettings:FREQuency <Frequency>

Selects the frequency of the RF generator (Generator Frequency). Some of the baseband
modes (modulation types) modify the generator frequency.

Parameters:

<Frequency> Range: 70E+6 Hz to 6E+9 Hz
*RST: 1.2E+9 Hz
Default unit: Hz

Example: See Generating a CW Signal

Firmware/Software: V1.0.0.4

Manual operation: See "Frequency" on page 20
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SOURce:GPRF:GEN<i>:RFSettings:LEVel <Level>

Sets the base level (Level (RMS)) of the constant-frequency RF generator.

Parameters:
<Level> Range: —130 dBm to 0 dBm at RF 1 COM and RF 2 COM, —
120 dBmto +13 dBm at RF 1 OUT; please also notice
the ranges quoted in the data sheet
Increment: 0.01 dB
*RST: -12 dBm
Default unit: dBm
Example: See Generating a CW Signal

Firmware/Software: V1.0.0.4

Manual operation: See " Level (RMS)" on page 20

SOURce:GPRF:GEN<i>:RFSettings:PEPower?
Queries the "Peak Envelope Power" for single and dual-tone signals.

Return values:
<PeakEnvelopePow> Range: —130 dBm to 0 dBm at RF 1 COM and RF 2 COM, —
120 dBmto +13 dBm at RF 1 OUT,; please also notice
the ranges quoted in the data sheet
Increment: 0.01 dB
Default unit: dBm

Example: See Generating a CW Signal
Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation: See " Level (RMS)" on page 20

SOURce:GPRF:GEN<i>:RFSettings:DGAin <DigitalGain>

Defines the digital gain of the constant-frequency RF generator.

Parameters:

<DigitalGain> Range: -30dB to 0dB
Increment: 0.01 dB
*RST: 0dB
Default unit: dB

Example: See Generating a Dual-Tone Signal

Firmware/Software: V1.0.10.1

Manual operation: See "Digital Gain" on page 20
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2.6.4 Baseband Settings

The following commands select the baseband mode for the constant-frequency generator
and define the modulation parameters.

SOURCE:GPRF:GEN<I>:BBMOUE. ... cctuiieeiiie et ee e eteee e et ee et ee et e et et e e e e e eaeeaeenaaesnneas 50
SOURce:GPRF:GEN<i>:DTONe:OFREQUENCY<SOUICE™....ccvuuieeurienaeeeneeeeneereeeeeneeeenneeees 50
SOURCE:GPRF:GENS<I> D TONERATIO it ttttrtrtteerteeteerereirerrtarenrarenrraserereranraaraeeneeneens 51
SOURCce:GPRF:GEN<i>:DTONE:LEVEISSOUICE>?....ccvvurieeeeeeieieiiieieeeeeeeerisiiaeseeeseeesrannns 51

SOURce:GPRF:GEN<i>:BBMode <BaseBandMode>
Selects the baseband mode for the generator signal.

Parameters:
<BaseBandMode> CW | DTONe | ARB

CW: Unmodulated CW signal

DTONe: Dual tone signal (see commands

SOURce : GPRF: GEN<i>:DTONe. . .)

ARB: ARB generator (waveform file; see SOURce : GPRF':
GEN<i>:ARB:FILE)

*RST: cw
Example: See Generating a Dual-Tone Signal
Firmware/Software: Software version V1.0.0.4

Manual operation: See "Baseband Mode" on page 21

SOURce:GPRF:GEN<i>:DTONe:OFRequency<source> <Frequency>

Selects a positive or negative offset frequency. The frequency of the modulated signal is
equal to the base frequency (see SOURce : GPREF : GEN<i>:LIST: FREQuency) plus the
offset frequency.

Suffix:

<source> 1.2
No. of source signal

Parameters:

<Frequency> Range: -40E+6 Hz to 40E+6 Hz
*RST: 0 Hz
Default unit: Hz

Example: See Generating a Dual-Tone Signal

Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > Dual Tone > Offset Frequency"
on page 22
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SOURce:GPRF:GEN<i>:DTONe:RATio <Ratio>

Sets the base level (Level (RMS)) of the constant-frequency RF generator.

Parameters:

<Ratio> Range: 0dB to 30dB
Increment: 0.01 dB
*RST: 0dB
Default unit: dB

Example: See Generating a Dual-Tone Signal

Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > Dual Tone > Ratio / Level
(RMS)" on page 22

SOURce:GPRF:GEN<i>:DTONe:LEVel<source>?

Queries the output level of the source signal <source>. The output level is a function of
the generator output level (see SOURce : GPRF : GEN<1i>:RFSettings:LEVel)and the
ratio (see SOURce : GPRF : GEN<i>:DTONe : RAT1i0).

Suffix:
<source> 1.2
No. of source signal

Return values:
<Level> Range: Range: —160.00 dBm to 0.00 dBm at RF 1 COM and
RF 2 COM, —150 dBm to +13 dBm at RF 1 OUT;
please also notice the ranges quoted in the data
sheet.
Increment: 0.01 dB
Default unit: dBm

Example: See Generating a Dual-Tone Signal
Usage: Query only
Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > Dual Tone > Ratio / Level
(RMS)" on page 22

ARB Settings (Option R&S CMW-B110 A)

The following commands control the ARB generator.

SOURCE:GPRF:GEN<I> ARB:FOFFSEL....itiiiiiiiieiieiieiie e e e e e e e e e e e s e s e s e s eneens 52
SOURCce:GPRF:GEN<i>:ARB:REPEttION.....cccuiiiiieiei et 52
SOURCE:GPRF:GENSI>:ARB:ICY CLES....ccttuiieieeiietiieieeietiiieeeeeetnteeeeeseetaaeeesersnnseesersnnnnnns 53
SOURCEe:GPRF:GEN<i>:ARB:ASAMPIES. ....couiiiii ettt e et e e et e e eeeena s 53
SOURCE:GPRF:GEN<I>:ARB:FILE.......cceii ittt e et et e e e e e a e en e eeaaees 53
SOURCE:GPRF:GEN<IS: ARB:FILE: DATE 2. ettt e e e 53
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SOURCce:GPRF:GEN<i>:ARB:FILE:VERSION?....cccvvuiiiiieiieeeeeeeee e e eeeee e e ereae s e e s eaae e e e ennanes 54
SOURCE:GPRF:GEN<i>:ARB:FILE:OPTION?...ccuuiiitiiieeeeeeeee e et e e e e e s e s e e e e e eaneaees 54
SOURCE:GPRF:GEN<IZ: ARB: G R AT € 2. ttiiiiiiitiei e e ee s te et eara e re e e s reaeneareaenearens 54
SOURCE:GPRF:GEN<IZ ARB:SAMPIES?...cniiieiiiieii ettt ee e ete s et st ree s e enrenenns 55
SOURCce:GPRF:GEN<i>:ARB:SAMPIES:RANGE.......oeeiiiiiiiee ettt e enes 55
SOURCE:GPRF:GEN<IS: ARBILOFFSEE 2. ittt ee e enes 55
SOURCE:GPRF:GEN<I> ARB:POFFSEL?. . ettt ettt et r et e et e e e e e e e eas 56
SOURCE:GPRF:GEN<i>:ARB:CRCPIOIECI?...ccvvvviriiriririiiieieieieseeeeeeeeeeeeserereeeeeeesersrssrasnnnnn. 56
SOURce:GPRF:GEN<i>:ARB:MSEGMENtINUMBEI?........coeeveererririiieieeeeeeeeeeeeeeraranne e 56
SOURCce:GPRF:GEN<i>:ARB:MSEGMENt:CRATE? ... ciiiiiiieeieeeeeteeeeeeeetiieeeeeeeare e e e eeerannns 57
SOURCce:GPRF:GEN<i>:ARB:MSEGMENt:SAMPIES?.....ceiiieiieieiieeie et eeaenes 57
SOURce:GPRF:GEN<i>:ARB:MSEGMeNnt:DURALION?......cciiiiiiiiiie et enes 58
SOURCce:GPRF:GEN<i>:ARB:MSEGMENtNAME?. .. et e e ee e 58
SOURCce:GPRF:GEN<i>:ARB:MSEGMENt:PAR?. .. .uvutciiieieieieeeeeeeeeeeeeeeeeeeeeeeeeerereerer s 58
SOURCce:GPRF:GEN<i>:ARB:MSEGMENt:POFFSEL?....cciceiiiieiiiieeieeeeeeeevetcee e ee e 59
SOURCE:GPRF:GENS<i>:ARB:UDMAIKET ... ..cceieetiieieeeiiiieeeeeetteeeeeeeetee e e e eerte e e e e eera e e e e eerananns 59
SOURCce:GPRF:GEN<i>:ARB:UDMarker:CLISt. .....ccciiiieiieeeiieeeee vttt e e e ee e e e e 60

SOURce:GPRF:GEN<i>:ARB:FOFFset <FrequencyOffset>

Sets/gets the frequency offset to be imposed at the baseband during ARB generation. In
standalone scenario this will result in an equivalent frequency offset at the RF.

Parameters:

<FrequencyOffset> Range: -40E+6 to +40E+6
*RST: 0
Default unit; Hz

Firmware/Software: V3.0.10

Manual operation: See "Baseband Configuration > ARB > Frequency Offset"
on page 23

SOURce:GPRF:GEN<i>:ARB:REPetition <Repetition>

Defines how often the ARB file is processed.

Parameters:
<Repetition> CONTinuous | SINGle
CONTinuous: Unlimited, cyclic processing
SINGIe: File is processed n times, where n is the number of cycles
(see SOURce : GPRF : GEN<i>:ARB:CYCLes)
*RST: CONT
Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.10.1

Manual operation: See "Baseband Configuration > ARB > Repetition" on page 23
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SOURce:GPRF:GEN<i>:ARB:CYCLes <Cycles>

Defines how often the ARB file is processed in single mode (see SOURce : GPRF :
GEN<i>:ARB:REPetition).

Parameters:

<Cycles> Range: 0 to 10E+3
*RST: 1

Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.10.1

Manual operation: See "Baseband Configuration > ARB > Repetition" on page 23

SOURce:GPRF:GEN<i>:ARB:ASAMples <AddSamples>

Extends the processing time of a waveform file by the specified number of samples. The
additional samples are valid in single-shot repetition mode only (see SOURce : GPRF':
GEN<i>:ARB:REPetition).

Parameters:

<AddSamples> Range: 0 to max. (depending on waveform file)
*RST: 0

Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.15.0

Manual operation: See "Baseband Configuration > ARB > Repetition" on page 23

SOURce:GPRF:GEN<i>:ARB:FILE <ARBFile>

Selects a waveform file, to be used for the arbitrary waveform generator (see SOURce:
GPRF : GEN<i>:BBMode).

Parameters:

<ARBFile> String parameter, specifies the name of the waveform file (.wv).
*RST: n/a

Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:FILE:DATE?
Queries the date of the loaded waveform file.

Return values:
<Date> String containing the date

Example: See Using the Arbitrary Mode
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Usage: Query only
Firmware/Software: V1.0.4.11

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:FILE:VERSion?
Queries the version of the loaded waveform file.

Return values:

<Version> String containing the version (or empty string, if no file version is
defined)

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:FILE:OPTion?

Returns the R&S CMW-KVxxx and R&S CMW-KWxxx options that are required to proc-
ess the loaded ARB file with the arbitrary RF generator.

Return values:
<Options> A comma-separated list of KV and KW options.

Usage: Query only
Firmware/Software: V3.0.10

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:CRATe?

Queries the clock rate of the loaded waveform file. The clock rates of waveform file cre-
ated with R&S WinlQSIM2 are compatible with the R&S CMW; see Generating and
Transferring Waveform Files.

Note: If a multi-segment waveform file is loaded, this command returns the clock rate in
the last segment. Use SOURce : GPRF: GEN<i>:ARB:MSEGment : CRATe? to query the
clock rates of the individual segments.

Return values:

<ClockRate> Range: as defined in the waveform file
*RST: n/a
Default unit: Hz

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.4.11
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Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:SAMPles?

Queries the number of samples in the loaded waveform file. The R&S CMW supports
waveform files with a size up to 512 MB.

Return values:

<Samples> Number of samples, integer value.
Example: See Using the Arbitrary Mode
Usage: Query only

Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:SAMPles:RANGe <Range>[, <Start>, <Stop>]

Defines the subrange of samples from the loaded ARB file that shall be processed by the
arbitrary signal generator.

Either the full file (all samples) or a subrange starting with the first sample can be pro-

cessed.
Parameters:
<Range> FULL | SUB
FULL.: the full ARB file is processed
SUB: the subrange defined by the <Start> and <Stop> parameters
is processed
*RST: FULL
<Start> The start (first sample) of the subrange
Range: 0 (fixed)
<Stop> The start (last sample) of the subrange

Range: 0 to #samples in loaded ARB file - 1
*RST: 0

Firmware/Software: V3.0.10

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:LOFFset?

Queries the level offset (Peak to Average Ratio, PAR) of the loaded waveform file. The
PAR is equal to the absolute value of the difference between the "RMS Offset" and the
"Peak Offset" defined in WinlQSIM2 (crest factor).

Note: If a multi-segment waveform file is loaded, this command returns the PAR in the
last segment. Use SOURce : GPRF : GEN<i>:ARB:MSEGment : PAR? to query the PAR
values of the individual segments.
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Return values:
<LevelOffset> PAR value; see above

Default unit: dB
Example: See Using the Arbitrary Mode
Usage: Query only
Firmware/Software: V1.0.0.4

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:POFFset?
Queries the peak offset of the loaded waveform file.

Note: If a multi-segment waveform file is loaded, this command returns the peak offset
in the last segment. Use SOURce : GPRF : GEN<i>:ARB:MSEGment : POFFset? to query
the peak offset values of the individual segments.

Return values:
<PeakOffset> Offset value as specified in WinlQSIM2

Default unit: dB
Example: See Using the Arbitrary Mode
Usage: Query only
Firmware/Software: V1.0.10.1

Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:CRCProtect?

Indicates whether the loaded ARB file contains a CRC checksum, which could be used
for an integrity check (see SOURce : GPRF:GEN<i>:RELiability:ALL?)

Note that in order to get a valid result, the related ARB file has to be loaded into memory,
i.e. the baseband mode must be ARB and the generator state must be ON. Otherwise
NAV is returned.

Return values:
<CRCProtection> NO | YES

Range: not used to not used
Usage: Query only
Firmware/Software: V3.0.10

Manual operation: = See "Baseband Configuration > ARB > ARB File" on page 24
SOURce:GPRF:GEN<i>:ARB:MSEGment:NUMBer?

Queries the segment numbers of all segments in the loaded multisegment waveform file.
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Return values:

<SegNumber> Comma-separated list of segment numbers, one value for each
segment
Range: integer values
*RST: n/a

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:MSEGment:CRATe?

Queries the clock rates of all segments in the loaded multisegment waveform file. The
clock rates of waveform file created with R&S WinlQSIM2 are compatible with the
R&S CMW; see Generating and Transferring Waveform Files.

Return values:

<ClockRate> Comma-separated list of clock rates, one value for each segment
Range: as defined in the waveform file
*RST: n/a
Default unit: Hz

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:MSEGment:SAMPles?

Queries the number of samples in all segments in the loaded multisegment waveform
file.

Return values:

<Samples> Comma-separated list of all sample values, one value for each
segment
Range: n/a

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24
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SOURce:GPRF:GEN<i>:ARB:MSEGment:DURation?

Queries the durations (processing times) of all segments in the loaded multisegment
waveform file. The duration is given by the number of samples divided by the clock rate.

Return values:

<Duration> Comma-separated list of durations, one value for each segment
Range: 1E-9 s to 0.999999999999999E+15 s
*RST: n/a
Default unit: s

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:MSEGment:NAME?
Queries the names of all segments in the loaded multisegment waveform file.

Return values:

<Name> Comma-separated list of names, one string value for each seg-
ment
*RST: n/a

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:MSEGment:PAR?

Queries the level offset (Peak to Average Ratio, PAR) of all segments in the loaded mul-
tisegment waveform file. The PAR is equal to the absolute value of the difference between
the "RMS Offset" and the "Peak Offset" defined in WinlQSIM2 (crest factor).

Return values:

<PAR> Comma-separated list of all PAR values, one value for each seg-
ment
Range: n/a
Default unit: dB

Example: See Using the Arbitrary Mode

Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24
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SOURce:GPRF:GEN<i>:ARB:MSEGment:POFFset?
Queries the peak offset of all segments in the loaded multisegment waveform file.

Return values:
<PeakOffset> Comma-separated list of all peak offset values as specified in
WinlIQSIM2, one value for each segment

Range: n/a

Default unit: dB
Example: See Using the Arbitrary Mode
Usage: Query only

Firmware/Software: V1.0.15.20
Manual operation: See "Baseband Configuration > ARB > ARB File" on page 24

SOURce:GPRF:GEN<i>:ARB:UDMarker <Period>, <StartState>, <Positions>(8)

Defines the marker period plus up to 8 marker events relative to the processed waveform
file. The user defined marker is available as an ARB output trigger source.

Example: The command SOURce : GPRF: GEN<i>:ARB:UDMarker 30, FEDG, O,
2, 4, 6, 8, 10, OFF, OFF setsthe user defined marker as follows:

"3 user Defined Marker
Clear List
Period 9000 Samples
Sample o »

Position 1 0o @

Position 2 v 10 i

Position 3 joo0 I

Position 4 00| M I

Position 5 [ o FF

Position & o F

Pasition 7 [~ o F F

Pasition 8 1~ o FF

Parameters:

<Period> Period of the user defined marker sequence
Range: 1 to 1E+9
*RST: 1

<StartState> REDGe | FEDGe
Polarity of marker pulses (first transition)
*RST: REDG
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<Positions> Positions of marker signals. Eight values must be specified; the
first value must be 0.

Range: 0 (pos. 0) or 1 (other positions) to max. (must not
exceed the <Period>). OFF disables a position.
*RST: 0 (pos. 1) or OFF (other positions)

Example: See Using the Arbitrary Mode
Firmware/Software: V1.0.15.0

Manual operation: See "User Defined Marker" on page 31

SOURce:GPRF:GEN<i>:ARB:UDMarker:CLISt

Clears the user-defined marker list, i.e. resets the SOURce : GPRF : GEN<i>:ARB:
UDMarker command and sets the "Period" equal to the number of samples in the loaded
waveform file. If no waveform file is loaded, the "Period" is reset to 1.

Example: See Using the Arbitrary Mode
Usage: Event
Firmware/Software: V1.0.15.20

Manual operation: See "User Defined Marker" on page 31

ARB Trigger and Multi-Segment Settings

The following commands configure the ARB trigger system for single-segment and multi-
segment waveform files.

TRIGger:GPRF:GEN<i>:ARB:RETRIGQET . ... ettt ettt e e e e e e e 60
TRIGer:GPRF:GEN<i>:ARB:AUTOSIAM. ... ettt e e e e e 61
TRIGger:GPRF:GEN<i>:ARB:CATalog:SOURCE?.....ccieeieeeieieeieaeae e e e e e e eeeeeeeieeeaae e e e e aeeaeeeees 61
TRIGer:GPRF:GEN<i>ARBISOURCE. .. .ccitttieiieeiieiiieis s e e e eeeeeeeaeieaa e s s e eaeeeeneannaaeeeeeaeennens 61
TRIGger:GPRF:GEN<i>:ARB:MANUAIEXECULE.....cccevueieiiiiiiieeeiiee e ettt e eete e e e et e e een e e 62
TRIGQer:GPRF:GENS<I>:ARBIDELAY.......ciieititieeeiitiieeeeitiiiee e et eeeeeteeeeseeteeeseesaneeerennaaaeens 62
SOURCce:GPRF:GEN<i>:ARB:MARKEIDELAYS. ...ttt ee e e 62
TRIGger:GPRF:GEN<i>:ARB:SEGMents:MODE.........co e 63
SOURCce:GPRF:GEN<i>:ARB:SEGMents:CURREN?......cviiiieii e 63
SOURCce:GPRF:GEN<i>:ARB:SEGMENtSINEXT ... .cccuuieiiiiiiieeeiie e eeeie e e e eete e e eene e e e ee e e eananes 63
TRIGger:GPRF:GEN<i>:ARB:SEGMents:MANUal:EXECULE.......coceviieiiiieicrerie e 64
SOURCe:GPRF:GEN<i>:ARB:SCOUNI?....ciiitiieiceiee e e eeceeetietesae s e e e e e ereeeaea e e e s e e e seeensnaan e e e e s 64

TRIGger:GPRF:GEN<i>:ARB:RETRigger <Retrigger>

Enables or disables the trigger system for waveform files.

Parameters:

<Retrigger> OFF | ON
Trigger system disabled or enabled
*RST: ON
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Example: See Using the Arbitrary Mode
Firmware/Software: V1.0.4.11

Manual operation: See "Baseband > ARB > Trigger > Retrigger" on page 26

TRIGger:GPRF:GEN<i>:ARB:AUTostart <Autostart>

Enables or disables the automatic download of the selected (and loaded) waveform file
whenever the generator is turned on.

Parameters:

<Autostart> OFF | ON
Autostart disabled or enabled
*RST: ON

Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.4.11

Manual operation: See "Baseband > ARB > Trigger > Autostart" on page 26

TRIGger:GPRF:GEN<i>:ARB:CATalog:SOURce?

Lists all available trigger sources, to be set via TRIGger : GPRF: GEN<i>:ARB:
SOURce. The list depends on the installed options.

Return values:
<TriggerSources> Comma-separated list of all sources. Each value is a string (e.g.
"Manual” for manual trigger).

Example: See Using the Arbitrary Mode
Usage: Query only
Firmware/Software: V1.0.15.20

Manual operation: See "Baseband > ARB > Trigger > Source" on page 26

TRIGger:GPRF:GEN<i>:ARB:SOURce <Source>

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using
TRIGger:GPRF:GEN<i>:ARB:CATalog:SOURce?.

Parameters:

<Source> "Manual", "Base1: External TRIG A","Base1: External TRIG
B","Base1: User Trigger 1","Base1: User Trigger 2"
Manual trigger from GPRF Generator GUI, external trigger signal
fed in at TRIG A or TRIG B or global user initiated trigger
(TRIGger:BASE:UINitiated<n>:EXECute).

Example: See Using the Arbitrary Mode
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Firmware/Software: V1.0.15.20

Manual operation: See "Baseband > ARB > Trigger > Source" on page 26

TRIGger:GPRF:GEN<i>:ARB:MANual:EXECute

Generates a trigger event for the ARB trigger. The trigger causes the generator to
(re-)start the download of the selected (and loaded) waveform file.

Example: See Using the Arbitrary Mode
Usage: Event
Firmware/Software: V1.0.4.11

Manual operation: See "Baseband > ARB > Trigger > Source" on page 26

TRIGger:GPRF:GEN<i>:ARB:DELay <Delay>

Sets/gets the trigger delay for the arbitrary RF generator, i.e. the time delaying the start
of the generator relative to the selected trigger event. This does not apply to manual
execution (see TRIGger : GPRF : GEN<i>:ARB:SEGMents:MANual : EXECute

on page 64).

Parameters:

<Delay> Range: O0s to 100 s
*RST: Os
Default unit: s

Firmware/Software: V.3.0.10

Manual operation: See "Baseband > ARB > Trigger > Delay" on page 27

SOURce:GPRF:GEN<i>:ARB:MARKer:DELays <Marker2>, <Marker3>, <Marker4>,
<RestartMarker>

Defines delay times for the ARB output trigger events relative to the marker events.

Parameters:
<Marker2> Range: -10 to 4000
*RST: 0
<Marker3> Range: -10 to 4000
*RST: 0
<Marker4> Range: -10 to 4000
*RST: 0
<RestartMarker> Range: 0 to max. (depending on waveform file)
*RST: 0
Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.15.0
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Manual operation: See "Baseband > ARB > Marker > Waveform > Marker 2 ..."
on page 27

TRIGger:GPRF:GEN<i>:ARB:SEGMents:MODE <Mode>
Selects a trigger mode for multi-segment waveform files.

Parameters:
<Mode> CONTinuous | CSEamless | AUTO

CONTinuous: A trigger event causes immediate switchover to the
next segment

CSEamless: A trigger event causes switchover after the end of
the segment has been reached

AUTO: The generator processes one segment after another

*RST: CONT
Example: See Using the Arbitrary Mode
Firmware/Software: V1.0.4.11 (AUTO in V1.0.15.0)

Manual operation: See "Baseband > ARB > Trigger > Multi Segment > Repetition”
on page 28

SOURce:GPRF:GEN<i>:ARB:SEGMents:CURRent?

Displays the currently processed segment with the segment number and segment name
(if defined).

Return values:
<SegmentNumber> Integer number. NAV is returned if no file is loaded.

Range: 0 to 1000
*RST: n/a

<SegmentName> String parameter containing the name. NAV is returned if no file is
loaded or no name is defined.

Example: See Using the Arbitrary Mode
Usage: Query only
Firmware/Software: V1.0.15.0

Manual operation: See "Baseband > ARB > Trigger > Multi Segment > Current Seg-
ment " on page 29

SOURce:GPRF:GEN<i>:ARB:SEGMents:NEXT <SegmentNumber>
Selects a segment to be processed after the end of the currently processed segment.

Parameters:
<SegmentNumber> Range: 0 to 31
*RST: n/a
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Example: See Using the Arbitrary Mode
Firmware/Software: V1.0.15.20

Manual operation: See "Baseband > ARB > Trigger > Multi Segment > Next Segment
"on page 29

TRIGger:GPRF:GEN<i>:ARB:SEGMents:MANual:EXECute

Generates a trigger event for the ARB segment trigger. The segment trigger causes the
generator to step to the beginning of the next segment in the multi-segment file.

Example: See Using the Arbitrary Mode
Usage: Event
Firmware/Software: V1.0.4.11

Manual operation: See "Baseband > ARB > Trigger > Multi Segment > Trigger
Source" on page 29

SOURce:GPRF:GEN<i>:ARB:SCOunt?

Returns the position of the currently processed sample within the ARB file. The remote
query takes between 2 ms and 3 ms, which introduces an uncertainty to the results. The
meaning of the three returned values is shown in the figure below.

Waveform with 100 samples: Waveform xyz
0 99
Processed samples:
0 100 200 300 400 500
Waveform xyz |Waveform xyz | Waveform xyz | Waveform xyz | Waveform xyz -
Start [ CMW] SOURce:GPRF:GENerator:ARB:SCOunt?

[€ cMW] 432, 4, 32

Notice: In multi-segment files, you can repeat segments, skip segments, and omit parts
of segments (repetition mode "Continuous” or "Continuous Seamless"). The number of
processed samples until the end of the file is reached is not necessarily equal to the
number of samples in the file. Consequently, only the total number of processed samples
(first returned value) can be counted reliably.

Return values:
<CountTime> Time elapsed since the start of the waveform file
Range: n/a
Default unit: s
<Cycles> Number of complete cycles: A cycle ends when the waveform file
is re-started from the beginning.
Range: n/a
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<SamplesCurrent>  Number of processed samples in the current cycle

Range: n/a
Example: See Using the Arbitrary Mode
Usage: Query only

Firmware/Software: V2.0.10

ARB IQ Out Settings

The following commands configure the sampling rate and the transfer mode and return
properties of the digital 1Q output signal.

SOURce:GPRF:GEN<i>:IQSettings:SRATe <Sample Rate>

Sets/gets the sample rate of the digital 1Q out signal.

Parameters:
<Sample Rate> Range: 100E+6 | 30.72E+6 | 15.36E+6 | 7.68E+6 | 3.84E+6
| 1.92E+6
*RST: 100E+6

Default unit: Samples per second

Firmware/Software: V3.0.10
V3.0.11 Sample rates 19.2 Msps and 9.6 Msps removed

Manual operation: See "Sample Rate" on page 21

SOURce:GPRF:GEN<i>:IQSettings:LEVel?
Returns the RMS level of the outgoing 1Q signal relative to the maximum power level.

Return values:
<Level> Range: not used to not used
Default unit: dBFS

Usage: Query only
Firmware/Software: V3.0.10

Manual operation: See "Baseband Power and Crest Factor" on page 21

SOURce:GPRF:GEN<i>:IQSettings:PEP?

Returns the peak envelope power of the outgoing 1Q signal relative to the maximum
power level.

Return values:
<PEP> Range: not used to not used
Default unit: dBFS

Usage: Query only

Firmware/Software: V3.0.10
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Manual operation: See "Baseband Power and Crest Factor" on page 21

SOURce:GPRF:GEN<i>:IQSettings:CRESt?
Returns the crest factor (peak-to-average power ratio) of the outgoing 1Q signal.

Return values:
<Crest> Range: not used to not used
Default unit: dB

Usage: Query only
Firmware/Software: V3.0.10

Manual operation: See "Baseband Power and Crest Factor" on page 21

SOURce:GPRF:GEN<i>:IQSettings:TMODe <Transfer Mode>
Sets/gets the transfer mode for the digital output.

Parameters:
<Transfer Mode> ENABlemode | REQuestmode

"enable mode" or "request mode"
*RST: ENAB

Firmware/Software: V3.0.10

List Mode Settings

The following commands configure the list mode of the RF generator.
SOURCE:GPRF:GENSIS I LIST .. ittt e e et e et e e et e e ea e enaeeens 67
SOURCE:GPRF:GENSI> LIS TS ST 0P . e etueeeetie e e et e et e e et e e e e e e e eeeeeennanas 67
SOURCE:GPRF:GENSIZ LIST:STAR ettt e ittt ettt e r e e s e e e e e e e e e e eas 67
SOURCE:GPRF:GEN<I>ILIST:STOP.....iieiieieeii et e eeee et e et e et e et e e e e e e e e e e e e eeneeeean 68
SOURCE:GPRF:GEN<I>:LIST:COUNL?. ...t e et e e e e e e e et e e e e e e e een 68
SOURCE:GPRF:GEN<I>:LIST:GOTO...cciiiiiiiieiiie ettt e et e et e e e et e e et e e e e e e e e e enaeeean 68
SOURCe:GPRF:GEN<i>:LIST:REPELItION.....uiiiuiieiieeiiieeeiee et e e e e e 69
SOURCe:GPRF:GEN<i>:LIST:INCREMENL.......ciiiiiiiiiiee ettt et e et ee s 69
SOURCce:GPRF:GEN<i>:LIST:INCReMENt:CATAIOY?. . ccevuueieeeiieeeeieeeerineeeeri e e e eeie e eeeenanes 69
SOURce:GPRF:GEN<i>:LIST:INCRement:ENABIING.....c.ciiriiiieeeieeieeiee e eee e 70
SOURCce:GPRF:GEN<i>:LIST:INCRement:ENABIING:CATaAlOg?.....ocviieiiieiiiiiieeeeeeieeeeceeea s 70
SOURCE:GPRF:GEN<I>:LIST:ESINGIE...cuuiieitiieiiieeiiice e et et e e e e e e e e e e e e e e e een e eean 70
SOURCE:GPRF:GEN<i>:LIST:IREPEION. c.vuiiiieteieeeiiieeeeetieee et ee e e e e eebe e e e eeaaeeeeeennanes 71
SOURCce:GPRF:GEN<i>:LIST:IREPEtiON:ALL....ccuuiiiieeeiiiieeeee ettt ee e e e 71
SOURCE:GPRF:GENSI>:LIST:DTIME. ...u ittt e etee e e e e eeea 71
SOURCE:GPRF:GEN<i>:LIST:DTIMEIALL.....noeeeeeeeeeeee e 72
SOURCe:GPRF:GEN<i>:LIST:FREQUENCY.....uciitieeeeeeeeeieieieiinnieaaaaeeeeeeeaeeeeeeenenennnaaaaaeeeeees 72
SOURCce:GPRF:GEN<i>:LIST:FREQUENCY:ALL...cccceeeieeeeeiiiiiieieeeeeeeeeerrcie e e e e e e e eeeeabae e 73
SOURCE:GPRF:GEN<i>:LIST:RFLEVEL. .ccuiitiiiiiii ittt e e e e e 73
SOURCE:GPRF:GENS<I>:LIST:RFLEVEIALL....cvvuiieiiieiieeeeeieetieeeeeeeteee e e e e ee e eeve e e e e eeranens 73
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SOURCE:GPRF:GENSI> LIS T D GAIN. ettt ittt et e et e e reeee e eeeee et eeneeanseeneeenesensees 74
SOURCE:GPRF:GEN<I>:LIST:DGAINALL. ...ttt r e e e s e e e enaens 74
SOURCEe:GPRF:GEN<i>:LIST:MODUIAtION. ....uuiiiiiiiieeeietieieeeete e e et eeeerneeeeeraeeeseeneeeeeananns 75
SOURCce:GPRF:GEN<i>:LIST:MODUIAtION:ALL....uieir ettt e e e e e e e 75
SOURCce:GPRF:GEN<i>:LIST:REENGDING.....ceuiiiiiiieii ettt e 75
SOURCce:GPRF:GEN<i>:LIST:REENGDING:ALL. .. ...ttt e 76
SOURCE:GPRF:GEN<SIZLIST:RLIS. ...ttt e e e e eas 76
SOURCE:GPRF:GENSIZ I LIST FILL. . tuntteteeeeeeeeeer et e et st resereserenrenrenrenrenrenrenrenrenrens 76

SOURce:GPRF:GEN<i>:LIST <EnableListMode>
Enables or disables the list mode of the RF generator.

Parameters:
<EnableListMode> ON | OFF

ON: List mode enabled
OFF: List mode disabled (constant-frequency generator)

*RST: OFF
Example: See Using the Generator List Mode
Firmware/Software: V1.0.0.4

Manual operation: See "List Mode" on page 21

SOURce:GPRF:GEN<i>:LIST:SSTop <Startindex>, <StopIndex>[, <Gotolndex>]

Defines the first and last generated frequency/level steps in list mode.

Parameters:

<Startindex> Range: 0 to min{<StopIndex>,1999}
*RST: 0

<Stoplndex> Range: <Startindex> to 1999
*RST: 19

Setting parameters:

<Gotolndex> The start index for all but the first generator cycle in continuous
mode. See also SOURce : GPRF : GEN<i>:LIST:GOTO
on page 68.
Range: <Startindex> to <StopIndex>

Example: See Using the Generator List Mode

Firmware/Software: V1.0.0.4
V3.0.12 <Gotolndex> added

Manual operation: See "List Section" on page 31

SOURce:GPRF:GEN<i>:LIST:STARt <Startindex>

Defines the number of the first measured frequency/level step in the list. The start index
must not be larger than the stop index (see SOURce : GPRF : GEN<i>:LIST:STOP).
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Parameters:
<Startindex> Range: 0 to 1999
*RST: 0
Example: See Using the Generator List Mode

Firmware/Software: V1.0.2.7

SOURce:GPRF:GEN<i>:LIST:STOP <StopIndex>

Defines the number of the last measured frequency/level step in the list. The stop index
must not be smaller than the start index (see SOURce : GPRF : GEN<i>:LIST:STARL).

Parameters:
<Stoplndex> Range: 0 to 1999
*RST: 19
Example: See Using the Generator List Mode

Firmware/Software: V1.0.2.7

SOURce:GPRF:GEN<i>:LIST:COUNt? <ListCount>

Queries the number of frequency/level steps of the RF generator in list mode.

Parameters:

<ListCount> Number of frequency/level steps in list mode
Range: 1 to 2000
*RST: 20

Example: See Using the Generator List Mode

Usage: Query only

Firmware/Software: V1.0.0.4

Manual operation: See "List Section" on page 31

SOURCce:GPRF:GEN<i>:LIST:GOTO <GoTolndex>

Defines the start index for the second and all following generator cycles in continuous
mode (SOURce : GPRF : GEN<i>:LIST:REPetition). The index must be in the
selected list section (SOURce : GPRF :GEN<i>:LIST:SSTop).

Parameters:
<GoTolndex> Range: 1 to 2000
*RST: 0
Example: See Using the Generator List Mode

Firmware/Software: V1.0.10.1

Manual operation: See "Go to Index" on page 32
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SOURce:GPRF:GEN<i>:LIST:REPetition <Repetition>
Defines how often the RF generator runs through the list.

Parameters:

<Repetition> SINGle | CONTinuous
SINGIe: The generator runs through the list for a single time. The
sequence is triggered via .SOURce : GPRF : GEN<1>:TLIST:
ESINgle
CONTinuous: The generator cycles through the list.

*RST: CONT
Example: See Using the Arbitrary Mode
Firmware/Software: V1.0.10.1

Manual operation: See "Repetition" on page 32

SOURce:GPRF:GEN<i>:LIST:INCRement <ListIncrSrc>

Defines how the RF generator steps through the list. The list below corresponds to a basic
R&S CMW configuration with an ARB generator (option R&S CMW-B110 A). Depending
on the installed options, additional modes may be available. To generate a complete list
of all supported modes, see SOURce : GPRF: GEN<i>:LIST: INCRement:CATalog?.

Parameters:

<ListlncrSrc> String parameter, specifies the source for the list increment:
'Dwell Time": The generator transmits at each frequency/level
step for the selected "Dwell Time" (SOURce : GPRF : GEN<1>:
LIST:DTIMe)
'GPRF Gen1: Waveform Marker 4': List incremented by the ARB
file (only for baseband mode ARB, see SOURce : GPRF':
GEN<i>:BBMode)
'GPRF Meas1: Power": List incremented in line with a running
"GPRF Power" measurement

Example: See Using the Generator List Mode
Firmware/Software: V1.0.10.1

Manual operation: See "List Increment" on page 33

SOURce:GPRF:GEN<i>:LIST:INCRement:CATalog?

Lists all list increment modes that can be set using SOURce : GPREF: GEN<i>:LIST:
INCRement.

Return values:
<ListlncrSrcs> Comma separated list of strings. Each string represents a sup-
ported increment mode.

Example: See Using the Generator List Mode
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Usage: Query only

Firmware/Software: V1.0.10.1

SOURce:GPRF:GEN<i>:LIST:INCRement:ENABIing <Enabling>

Defines an initial trigger condition for the list mode with list increment "GPRF Gen<i>:
Waveform Marker 4" (see SOURce : GPRF : GEN<i>:LTIST: INCRement). The list below
corresponds to a basic R&S CMW configuration. Depending on the installed options,
additional modes may be available. To generate a complete list of all supported modes,
see SOURce:GPRF:GEN<i>:LIST:INCRement:ENABling:CATalog?.

Parameters:

<Enabling> String parameter, specifies the source for the initial trigger
'Immediate’: No initial trigger
'GPRF Meas1: Power": "GPRF Power" measurement provides
initial trigger

Example: See Using the Arbitrary Mode

Firmware/Software: V1.0.10.1

SOURce:GPRF:GEN<i>:LIST:INCRement:ENABIing:CATalog?

Lists all initial trigger modes that can be set using SOURce : GPRF : GEN<i>:LIST:
INCRement :ENABling.

Return values:
<EnablingSrcs> Comma separated list of strings. Each string represents a sup-
ported initial trigger mode.

Example: See Using the Arbitrary Mode
Usage: Query only

Firmware/Software: V1.0.10.1

SOURce:GPRF:GEN<i>:LIST:ESINgle

Starts a single generator cycle through the frequency/level list.

This command is available only while:

e the list mode is enabled (see SOURce : GPREF : GEN<i>:LIST)

® and "Single" list mode is set (SOURce : GPRF:GEN<i>:LIST:REPetition)

e and increment "Dwell Time" is set (SOURce : GPRF: GEN<i>:LIST: INCRement)
Example: See Using the Arbitrary Mode

Usage: Event

Firmware/Software: Software version V1.0.2.7

Manual operation: See "List Increment" on page 33
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SOURce:GPRF:GEN<i>:LIST:IREPetition <Index>, <Repetition>
SOURce:GPRF:GEN<i>:LIST:IREPetition? <Index>

Defines or queries the "Index Repetion" of a selected frequency/level step.

Parameters:

<Repetition> Repetition of the frequency/level step
Range: 1 to 99999
*RST: 0

Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a

Example: See Using the Generator List Mode

Firmware/Software: V2.0.10

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:IREPetition:ALL <IndexRepetitions>...
Defines or queries the "Index Repetion" of all frequency/level steps.

Parameters:
<IndexRepetitions> n comma separated values, one per frequency/level step, where
n < 2000. The query returns 2000 results.

Range: 1 to 10000
*RST: 1

Example: See Using the Generator List Mode

Firmware/Software: V2.0.10
V3.0.12 Max. index repetitions increased to 10000

Manual operation: See "Frequency / Level List" on page 35

SOURCce:GPRF:GEN<i>:LIST:DTIMe <Index>, <Dwelltime>
SOURce:GPRF:GEN<i>:LIST:DTIMe? <Index>

Defines or queries the transmission time for a selected frequency/level step in "Dwell
Time" mode. The value is not used in the other list modes (see SOURce : GPRF:
GEN<i>:LIST:INCRement).

Parameters:

<Dwelltime> Dwell time for the frequency/level step
Range: 200E-6s to 40s
Increment: 10E-9 s
*RST: 05s
Default unit: s
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Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a

Example: See Using the Generator List Mode

Firmware/Software: V1.0.0.4 (extended by <Index> in V1.0.2.6)

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:DTIMe:ALL <AllIDwelltimes>...

Defines the transmission times for all frequency/level steps in "Dwell Time" mode. The
value is not used in the other list modes (see SOURce : GPRF : GEN<i>: T, IST:

INCRement).
Parameters:
<AlIDwelltimes> n comma separated values, one per frequency/level step, where
n < 2001. The query returns 2000 results.
Range: 200E-6s to 40s
*RST: 0.5s
Default unit: s
Example: See Using the Generator List Mode

Firmware/Software: V1.0.2.6

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:FREQuency <Index>, <Frequency>
SOURce:GPRF:GEN<i>:LIST:FREQuency? <Index>

Defines or queries the frequency of a selected frequency/level step.

Parameters:

<Frequency> Frequency of the frequency/level step
Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: 1.2E+9 Hz
Default unit: Hz

Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a

Example: See Using the Generator List Mode

Firmware/Software: V1.0.0.4

Manual operation: See "Frequency / Level List" on page 35
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SOURce:GPRF:GEN<i>:LIST:FREQuency:ALL <AllFrequencies>...
Defines the frequencies of all frequency/level steps.

Parameters:
<AllFrequencies> n comma separated values, one per frequency/level step, where
n < 2001. The query returns 2000 results.
Range: 70E+6 Hz to 6E+9 Hz
*RST: 800E+6 Hz
Default unit: Hz

Example: See Using the Generator List Mode
Firmware/Software: V1.0.2.6

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:RFLevel <Index>, <Level>
SOURce:GPRF:GEN<i>:LIST:RFLevel? <Index>

Defines or queries the level of the frequency/level step numbered <Index>.

Parameters:
<Level> Number of frequency/level step in the table.

Range: —130 dBm to 0 dBm at RF 1 COM and RF 2 COM, —
120 dBmto +13 dBm at RF 1 OUT,; please also notice
the ranges quoted in the data sheet

*RST: -30 dBm

Default unit: dBm

Additional parameters: OFF | ON (disables | enables the fre-

quency/level step)

Parameters for setting and query:

<Index> Range: 0 to 1999
*RST: n/a
Example: See Using the Generator List Mode

Firmware/Software: V1.0.0.4 (....ALL command in version V1.0.2.6)

Manual operation: See "Frequency / Level List" on page 35

SOURCce:GPRF:GEN<i>:LIST:RFLevel:ALL <AllLevels>...

Defines the levels of all frequency/level steps.
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<AllLevels>

Example:
Firmware/Software:

Manual operation:

Command Reference

n comma separated values, one per frequency/level step, where

n < 2001. The query returns 2000 results.

Range: —130 dBm to 0 dBm at RF 1 COM and RF 2 COM, —
120 dBmto +13 dBm at RF 1 OUT; please also notice
the ranges quoted in the data sheet

Increment: 0.01 dBm

*RST: -30 dBm

Default unit: dBm

Additional parameters: OFF | ON (disables | enables the fre-

quency/level step)

See Using the Generator List Mode
V1.0.2.6

See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:DGAIn <Index>, <DigitalGain>
SOURCce:GPRF:GEN<i>:LIST:DGAiIn? <Index>

Defines or queries the digital gain of a selected frequency/level step.

Parameters:
<DigitalGain>

Digital gain at the step
Range: -30dB to 0dB

*RST: 0dB
Default unit: dB

Parameters for setting and query:

<Index>

Example:
Firmware/Software:

Manual operation:

Number of frequency/level step in the table

Range: 0 to 1999
*RST: n/a

See Using the Generator List Mode
V1.0.0.4

See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:DGAin:ALL <AllIDigitalGains>...

Defines the digital gains of all frequency/level steps.

Parameters:
<AlIDigitalGains>

Example:

n comma separated values, one per frequency/level step, where
n < 2001. The query returns 2000 results.

Range: -30dB to 0dB

*RST: 0dB

Default unit: dB

See Using the Generator List Mode
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Firmware/Software: V1.0.2.6

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:MODulation <Index>, <Modulation>
SOURce:GPRF:GEN<i>:LIST:MODulation? <Index>

Defines or queries the "Mod. On / Off" setting of a selected frequency/level step. The
setting is valid only in arbitrary baseband mode (see SOURce : GPRF : GEN<1>:BBMode

)-

Parameters:
<Modulation> OFF | ON
Switch modulation OFF or ON
*RST: ON
Parameters for setting and query:
<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a
Example: See Using the Generator List Mode

Firmware/Software: V1.0.2.7

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:MODulation:ALL <AllIModulations>...

Defines or queries the "Mod. On / Off" setting of all frequency/level steps. The setting is
valid only in arbitrary baseband mode (see SOURce : GPRF : GEN<i>:BBMode).

Parameters:
<AllIModulations> OFF | ON

n comma separated values, one per frequency/level step, where
n < 2001. The query returns 2000 results.
Each value switches the modulation of a step OFF or ON.

*RST: ON
Example: See Using the Generator List Mode
Firmware/Software: V1.0.2.6

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:REENabling <Index>, <Reenabling>
SOURce:GPRF:GEN<i>:LIST:REENabling? <Index>

Defines or queries the "Reenable On / Off" setting of a selected frequency/level step. The
setting is valid if the list increment is enabled by a measurement (see SOURce : GPRF':
GEN<i>:LIST:INCRement:ENABling).
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Parameters:
<Reenabling> OFF | ON
Disable/enable retriggered frequency/level steps
*RST: ON (step 1) and OFF (all other steps)
Parameters for setting and query:
<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a
Example: See Using the Generator List Mode

Firmware/Software: V2.0.10

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:REENabling:ALL <AllReenables>...

Defines or queries the "Reenable On / Off" setting of all frequency/level steps. The setting
is valid if the list increment is enabled by a measurement (see SOURce : GPRF :
GEN<i>:LIST:INCRement:ENABling).

Parameters:

<AllReenables> OFF | ON
n comma separated values, one per frequency/level step, where
n < 2001. The query returns 2000 results.
Each value disables/enables a retriggered frequency/level step.
*RST: ON (step 1) and OFF (all other steps)

Example: See Using the Generator List Mode

Firmware/Software: V2.0.10

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:RLISt

Re-starts the list generator at the first frequency/level step. This command provides a
fast alternative to a complete re-start of the list generator (turn generator off and on again).

Example: See Using the Generator List Mode
Usage: Event
Firmware/Software: V1.0.15.20

Manual operation: See "Frequency / Level List" on page 35

SOURce:GPRF:GEN<i>:LIST:FILL <Startindex>, <Range>, <IndexRepetition>, <Start
Frequency>, <Freglncrement>, <Start Power>, <Powerlncrement>[, <Start
DwellTime>[, <Reenable>[, <Modulation>[, <Start Gain>, <Gain Increment>]]]]

Convenience command to simplify the configuration of the frequency/level list.

|
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Fig. 2-16: Fill List GUI

Within a list segment determined by its start index and range (length), the frequency,
power and (optionally the) digital gain are incremented by configurable step sizes while
the other list item settings are fixed.

Setting parameters:

<Start Index> The start index of the list segment to be "filled".
Range: 0 to 1999
*RST: 0

<Range> The range (length) of the list segment to be "filled".
Range: 1 to 2000
*RST: 5

<Index Repetition>  The constant "index repetition" within this list segment.
Range: 1 to 2000
*RST: 1

<Start Frequency>  The frequency of list item <Start Index>.
Default unit: Hz

<Frequency The constant frequency increment within this list segment.
Increment> Default unit: Hz
<Start Power> The RMS level of list item <Start Index>.

Default unit: dBm

<Power Increment> The constant power increment within this list segment.
Default unit: dBm
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<Dwell Time> The constant dwell time within this list segment.
Default unit: s

<Reenable> OFF | ON

The constant "Reenable increment" property within this list seg-
ment.

<Modulation> OFF | ON

The constant "Modulation ON|OFF" property within this list seg-
ment.

<Start Gain> The digital gain of list item <Start Index>.
Default unit: dB

<Gain Increment> The constant digital gain increment within this list segment.
Default unit: dB

Usage: Event
Firmware/Software: V3.0.10

Manual operation: See "Frequency / Level List" on page 35
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What's New in this Revision

3 GPRF Measurements

The General Purpose RF (GPRF) measurements provide an RF test and measurement
functionality that is not related to a particular network standard. General Purpose RF
(GPRF) measurements determine the properties of an arbitrary RF signal.

3.1 What's New in this Revision

This revision describes version 3.0.12 and later of the "GPRF Measurements" firmware
application. Compared to the previous software versions it provides the following new/
modified features:

Power Measurement List Mode:

e List size increased from 2000 to 4000

Software Version

To check your R&S CMW software version, open the "Setup" dialog and click "HW/SW
Equipment". The initial software version for each remote control command is quoted in
the reference description.

3.1.1 V3.0.11 (Compared to V3.0.10)

Power Measurement List Mode:

® Configurable timing of generated "GPRF Meas<i>:Power" trigger (see "TX Increment
Timing" on page 125)

3.2 General Description

The R&S CMW provides the following GPRF measurements.

@  POWEr MEASUMEMENT.... ... it e e et e e e e ee b e e e ee it e e e eeennas 81
L IS Y o 1= o i (0 a1 =1 Y72~ U 92
@ FFT Spectrum ANAIYZET ..ot e e e e e e e e e e s 95
o |/Q Recorder MEASUIEMENT........cooeeieeree et et e e e e e e e e e eeranaeeaees 101
o [/Q VS. SIOt MEASUIEMENT......ceeeiieeeeeee et e e e e e 105
o External Power Sensor MeasUr€mMeENt.........ccuueiiieeiiiiiieieieeeeee e 112

3.2.1 Power Measurement

The "Power" measurement measures a series of measurement steps at (possibly) dif-
ferent power and frequency levels and performs a statistical evaluation. The measure-
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3.2141

3.21.2

3.21.3

General Description

ment is a flexible tool for power measurements on an arbitrary RF. In particular it can be
used for fast transmitter adjustments over a wide range of channels and output powers.

Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RF signal flow
< n RF
| Trans-
o :{ --------------- mitter
Optional external

trigger signal
(to rear panel)

Fig. 3-1: Connecting an RF transmitter to the instrument

Measurement Settings

The parameters for the "Power" measurement are accessible from the "Power Configu-
ration" dialog; see Power: Parameters and Settings. In the measurement menu, various
softkeys with associated hotkeys provide fast access to the most important power param-
eters.

The "Power" measurement can be performed with a wide range of IF filters of various
shapes and bandwidths. In addition to Gaussian and bandpass filters, the measurement
provides special filter types for various network standards, e.g. channel filters for
WCDMA, CDMA2000, and TD-SCDMA measurements. Special measurement modes
are described in the following sections.

Single Step vs. List Mode

In its simplest configuration the "Power" measurement provides the average power in a
measurement interval of configurable length ("Measurement Length"): The instrument
behaves like a power meter.

The measurement interval can be repeated periodically over a sequence of power/fre-
quency steps ("List Mode"). A single step sequence is termed a "sweep".

|
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Power i Stap Length =I: Step Length r:
Trigger |
Measurement Length _ Measurement Length g |

e -+ ™

I |

Signal | |

Level I | |
| ]

1 | 1

Fig. 3-2: Step length and measurement length

—>
Tirme

The measurement interval is moved with respect to the power steps, if the first step that
the DUT generates is shortened. This can be suitable to avoid the switching transients

due to the power steps.

FPower e Step Length . Step Length | Step Length |
Trigger § b o o
Measurement Length |‘ Measurement Length I Measurement Length :

A - o R—
L I I

Signal | ! | l ]

Level | | I | I I

| I |

| I I
| | 1 I 1 |

Fig. 3-3: Sweep with shortened first step

Alternatively it is possible to introduce a trigger offset in order to move the measurement

interval relative to the steps.

Step L h Step L h
Triager I" tep Lengt "I“' tep Lengt """II
I__ Measurement Length I__ Measurement Length :
| n . [ "
Signal
vl 1 L
I Trigger Offset | | I I—r—
| I
| | | | |
| . | . |
Time

Fig. 3-4: Sweep with trigger offset (1)

A trigger offset is also suitable if the first power step is longer than the following steps.
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Trigger Step Langth
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| Measurement Length Measurement Length
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Step Length
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y i
Time

Fig. 3-5: Sweep with trigger offset (2)

The entire sweep can be repeated several times to perform statistical evaluations.

3.2.1.4 Trigger Modes

The "Power" measurement can be performed in "Free Run" (untriggered) mode, how-
ever, a power trigger ("Trigger Source: IF Power") is suitable, in particular if the mea-
surement has to be synchronized to a sequence of power steps. The R&S CMW provides
several alternative trigger modes for RF input signals with different characteristics.

Trigger Once

The measurement is triggered once; all the following evaluation intervals are calculated
according to the "Step Length" and the "Measurement Length" settings. The trigger is re-
armed only after the measurement is stopped and re-started.

This mode is recommended for signals where all steps (including possible repetitions for
statistics) are within the "Step Length".

A Trigger Once

Trigger m Trigger

Y Y

=

L Sweep II s | IMeasurement t
| Sweep | |OFF or RDY

Measurement Cycle. integer number of sweeps '

Y

Fig. 3-6: Retrigger Once mode

Retrigger Sweep

The measurement starts after the first trigger event and continues according to the "Step
Length" and the "Measurement Length" settings until a sweep (a sequence of power

|
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steps) is completed. After the sweep is completed, a new trigger event can re-synchronize
the measurement.

This mode is recommended for signals where all steps within one sweep are within the
"Step Length" but the time gap between the sweeps is not very precise. Furthermore this
mode is recommended for very high statistic counts where re-triggering can compensate
for a possible time drift of the DUT.

A Retrigger Sweep
I
Trger ] Tiger (e Toge
Y N . |
I I
I I
| I
| I
I ]
I 1
Ir 1
o/ |
Sweep >

|
[ Sweep |

Fig. 3-7: Retrigger Sweep mode

Retrigger All

Like "Retrigger Sweep", however, the trigger is re-armed at each power/frequency step.
This mode is recommended for steps with unknown or irregular distances.

A Retrigger All
Brmed)| Trigger I : : I : [Armed | Trigger
Y @Tﬂgger I : : : Yy
Aimad | Trigger | | ! Fimed | Trigger
Y [Ammed ] Trigger | | |
Y [Amed | Trigger :
[ [Armed | Trigger
Y
7 = = = & _I—f?‘r e -
] J7] J7) )7 I )] IN t
[ Sweep | t
|

Fig. 3-8: Retrigger All mode

Retrigger Preselected

Like "Retrigger All", however, the trigger is re-armed only at some preselected power
steps. This subdivides the sweep into a sequence of continuously measured subsweeps;
the trigger is re-armed at each subsweep. The whole retrigger pattern is repeated for
each sweep.

This mode is a compromise between "Retrigger Sweep" and "Retrigger All". It is also
recommended if the conditions for "Retrigger All" apply but no trigger signal is available
for each step.

|
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A Retrigger Preselected: retrigger segments 1 and 4 (no segment repetition)
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Fig. 3-9: Retrigger Preselected mode

3.2.1.5 List Mode with Variable Parameter Sets

The list mode can be extended to measure power steps with different filter settings, step
lengths, measurement lengths, and trigger offsets. This extension requires a "Retrigger
Preselected" trigger mode (see Retrigger Preselected mode); the R&S CMW needs a
switching period (<500 ps) to adapt to a new parameter set.

6 List mode requires option CMW-KMO012.

A typical application for the extended list mode is a measurement on an uplink/reverse
link signal which is switched over from one network standard to another. An example is
shown below.

> >
%aqm o5
o &

; .

Set1: WCDMA
TriggerOffset = 50us
Steplength = 666.666us
MeasLength = 566us

Set2: CDMA
TriggerOffset = 50us
Steplength = 1.25ms
MeasLength = 1.15ms

Set3: GSM
TriggerOffset = G0us
Steplength = 576.923us
Measlength = 476us
FilterType = Bandpass

I

|

|

| FilterType = Bandpass
Bandwidth = 5SMHz | Bandwidth = 3MHz

|

|

I

FilterType = Gauss

Bandwidth = 500kHz
A
P Ammed | Trigger kE Trigger IE
i I | I Trigger

| =

| —|—|— [

| |
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|
|
|

, L o
) J°] >
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The parameter sets (Set 0, Set 1 ... Set 31) are predefined in the "Power Configura-
tion" dialog ("Measurement Control > Parameter Set List"). To configure the extended list
mode, one of the predefined parameter sets is assigned to each list step.

3.2.1.6 1/Q Data Measurement

In addition to the power results in list mode, the R&S CMW provides I/Q amplitudes
acquired at variable sampling rates. The 1/Q data measurement can be enabled for spe-
cific power steps; the R&S CMW determines the sampling rate according to the filter
settings for each step. The following table contains a selection of sampling rates for dif-
ferent filter types and bandwidths. Use FETCh : GPRF:MEAS<i>:POWer: IQINfo? o
query the sampling rate and no. of samples for an arbitrary power step configuration.

Filter type Bandwidth Sampling rate
Gauss 10 Hz 250 Hz

10 kHz 125 kHz

10 MHz 50 MHz
Bandpass 1 kHz 4 kHz

500 kHz 2.5 MHz

40 MHz 50 MHz
WCDMA 3.84 MHz (fixed) 100 MHz / 6
TD-SCDMA 1.28 MHz (fixed) 100 MHz / 18
CDMA 1.2288 MHz (fixed) 5 MHz

The 1/Q data measurement is essentially a remote-controlled feature. The measurement
can be enabled in the list mode editor; the results must be retrieved using READ. . . and
FETCh. .. queries. The relevant remote control commands are listed below.

Table 3-1: Commands for I/Q data measurement

Command Action

CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData Enable I/Q data measurement

CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:ALL

CONFigure:GPRF:MEAS<i>:POWer:LIST:MUNit Select magnitude unit

FETCh:GPRF:MEAS<i>:POWer:IQINfo? Return sampling rate and no. of samples
per step

FETCh:GPRF:MEAS<i>:POWer:IQData? Return all measurement results per step

FETCh:GPRF:MEAS<i>:POWer:IQData:BIN?

|
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\ Additional conditions and restrictions

’ The R&S CMW returns a maximum of 4 Msamples of I/Q data. If the number of samples
(depending on the step length / measurement length settings and the sampling rate)
exceeds 4,000,000 the READ. . . and FETCh. . . queries return NCAP values for all steps
where this threshold value is exceeded.

Example: |/Q data measurement with 4 steps, each with 1.5 Msamples of data. The
threshold value is within the third step, so the R&S CMW returns valid results for the first
two steps, NCAP values for steps no. 3 and 4.

The step length must exceed the measurement length by at least 10 ps. All returned
measurement data is acquired within the configured measurement lengths. This entails
a discontinuous measurement interval if the measurement extends over several steps
(see e.g. Sweep with trigger offset (1)).

Recommended approach for I/Q data measurements

In view of the dependencies and restrictions described above, the measurement should
be performed as follows:

1. Configure the measurement control settings for the measured power step(s).

2. Query the sampling rate and no. of samples; check whether the no. of samples is
below 4,000,000. If necessary, adjust the settings from step no. 1.

3. Select the magnitude unit and enable the 1/Q data measurement.

4. Perform the measurement; query and analyze the results.

3.2.1.7 Measurement Results

Power results are either presented as summary statistics (per power step) or as statistical
distributions or densities (only for single-step measurements. In list mode, all power
results of the sweep can be displayed in a bar graph or in tables.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"
The summary statistics include the standard deviation that indicates how widely spread
the power values are at each power step.

Single Step: Power Evaluation Mode

If the list mode is disabled and the evaluation mode "Power" is selected via the corre-
sponding softkey, the measurement diagram displays the "Power Current RMS value".
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“  -5.000dBm

Settings

BRI A (1 Frequency 1685.0000000 MHz ~

Results Expected Mom. Power 0.00 dBm

Power Current Min. 7.000 dBm Filter Type Gauss ~

Power Current Max. 3.000 dBm Bandwidth 1MHz ~

Power Average RMS £.000 dBm Step Length 576.9230769000 ps

Power Minirmurm -10.000 dBm heasuremant Length 300000 ps -~

Power Maximum 0.000 dBm Trigger Offset 100.000 ps ~

Standard Deviation 10,000 dB Trigger Maode Trigger Once ~

Fig. 3-10: Single power step results: Power display mode

The Results panel presents the summary statistics of the power values for the current
measurement interval and for all meausrement intervals within the statistic count.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

The Settings panel gives access to the basic settings of the "Power" measurement

Single Step: Statistic Evaluation Mode

If the list mode is disabled and the "Statistic" evaluation mode is selected via the corre-
sponding softkey, the measurement diagram either shows the complementary cumula-
tive distribution function (CCDF) or the amplitude probability density (APD):
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Fig. 3-11: Single power step results: CCDF display
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Fig. 3-12: Single power step results: APD display

The displayed diagram can be toggled via the "Display > Display CCDF APD" hotkey.
Both diagrams represent the likelihood of deviations from the average power.
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In the lower part of the view statistic information is presented:

e The number of samples evaluated for the statistic

e The average power, maximum power and peak to average power ratio (crest factor)
e Several percentiles of the power distribution indicating how wide the samples are

spread around the average
List Mode: Diagram View

In list mode, the measured power values appear in a bar graph, the numerical results at
a particular power step are displayed in a table below.

Frequency. 750.0000000 MHz Ref Level.-10.00 dBm  Connector: RF1COM
q FPawer[dBm]

a 1 2 3 4 ] 4 T g 9 1 11 12 13 14 15 16 17 18 14
Settings @ Marker

Statistie Court 1/10 Frequency 750.0000000 MHz ~
Results & Marker Expected Mom. Power -10.0 dBm

# Power Current RME & 5,000 dBm General Settings

# Power Current Min. -8.000 dBm Filter Type Gauss ~
Power Current Mas, -4.000 dBm Sandtuldi 1MHz ~

& Power Average RMS 7.000 dBm Step Length 576.9230769000 ps ~
Pawer Minimurm -11.000 dBm Measurement Length 300.000 ps ¥
Poweer Maximum -1.000 dBm Trigger Offset 100.000 ps ~

# Standard Desiation 10.000 dB Trigger Mode Trigger Once ~

Fig. 3-13: Power measurement results: Diagram View (List Mode)

e Use the Power Configuration > List Configuration parameters to control the number
of measured steps.

e Use the Power Configuration > Display parameters to control the number of super-
imposed bars with different colors.

o Use the "Marker" hotkeys to position markers on the traces of the active view.

e Use the check boxes in the result section below the diagrams to display or hide the
results.

e Result panel
A statistical evaluation of the power values at the current marker position is displayed
below the diagram.
Use the check boxes to display or hide the results in the upper and lower diagram.

e Settings panels
An overview of the essential current settings of the "Power" measurement is dis-
played to the right of the result panels.
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Use "Display > Hide Settings" to hide the settings panels.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

List Mode: Table View

The results in the bar graphs of the List Mode: Diagram View are also displayed in a table
with numeric values.

Frequency. 1685.00000 MHz Ref Level: 0.00 dBm  Connector. RF1COM

Power Current Current Current Average Minimum Maximum =
RMS [dBm] Min. [dBm] Max. [dBm] RMS [dBm] Min. [dBm]  Max. [dBm]
[0] -~ 5.000 8.000 4.000 -7.000 -11.000 -1.000
[1] £.000 £.000 -2.000 -7.000 9.000 0.000
[2] 9,700 8.700 4.700 5.300 -10.300 0.700
[3] 6.600 5.600 -3.600 5.600 9.600 0.400
[4] 5.100 9.100 -3.100 5.900 -11.900 0.100
[5] 6.200 £.200 -2.200 7.200 -11.200 0.200
[B] 5.500 9.500 5.500 8.500 -12.500 -2.500
[7] 5.800 8.600 4.800 7.600 -12.800 -2.800
[8] -3.900 9.900 -2.900 8.100 -12.100 -1.100
[9] -4.400 8.400 4.400 9.400 -11.400 -3.400
[10] -7.300 8.300 -1.300 F.700 -11.700 3.700
[11] 5.000 B8.000 5.000 -10.000 -14.000 -4.000
[12] 4.700 5.700 2.700 8.300 -13.300 -3.300
[13] 6.600 -11.600 5.600 9.600 -14.600 2.600
[14] 5.100 5.100 0.100 -10.900 -13.900 -2.900
[15] 5.200 -10.200 7.200 9.200 -15.200 5.200
[16] -3.500 -3.500 -2.500 9.500 -13.500 -3.500
[17] 8.800 8.800 8.800 9.800 -13.800 -3.800
[18] -3.900 -2.900 0.100 -12.100 -16.100 -4.100
1141 £ 40N 17 4nn A AN 10 4nn 14 4nn Ad4nn T
Statistic Count 1/10

Fig. 3-14: Power measurement results: Table View (List Mode)

3.2.2 Spectrum Analyzer
The functions provided by this measurement correspond to those of a conventional spec-
trum analyzer.

In "Frequency Sweep Mode" the frequency spectrum of the test signal over the selected
frequency range is measured with the selected resolution and sweep time.

|
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Fig. 3-15: Spectrum Analyzer: Frequency Sweep Mode

In "Zero Span Mode", for a fixed frequency the waveform of the video signal is displayed.
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Fig. 3-16: Spectrum Analyzer: Zero Span Mode
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@ Spectrum Analyzer measurement requires option CMW-KMO010.

3.2.21 Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RF signal flow
* A RF
| Trans-
o :{ --------------- mitter
Optional external

trigger signal
(to rear panel)

Fig. 3-17: Connecting an RF transmitter to the instrument

3.2.2.2 Configuring the Measurement

After connecting the RF signal source to the R&S CMW as shown above, only a few
settings have to be adjusted.

Firstly the "Expected Nominal Power" and (optional) a "User Margin" and "External
Attenuation" have to be specified. Recommended values are:

e "Expected Nominal Power" = RMS power of the analyzed signal

e "User Margin" = expected crest factor + reserve

The other required settings depend on the analyzer's operating mode.

Frequency Sweep

In frequency sweep mode the essential user input is the frequency range to be analyzed.
This can be defined by specifying either its "Center" frequency and "Span" or its "Start"
and "Stop" frequency.

The R&S CMW by default automatically selects the appropriate measurement granularity
(resolution bandwidth, RBW), display smoothing (video bandwidth, VBW) and minimum
sweep time (SWT).

e Auto RBW = Span/50
e Auto VBW =3 x RBW
e Auto SWT = minimum possible SWT to obtain precise results
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These auto-values do not depend on the particular frequency range, but rather on its
IlSpanll.

You can also take control of these properties by manually adjusting the RBW, VBW and
sweep time, respectively. Note however that there is a fundamental tradeoff between
RBW and SWT: the finer the resolution the longer the minimum sweep time. An insuffi-
cient SWT will result in a nonzero reliability indicator "9 (Uncal): Due to improper setting
of RBW, VBW, SWT the measurement is not within the specified data sheet limits".

Partial coupling of the parameters is also possible. With manual setting of the resolution
and video bandwidths, the sweep time can, for instance, be adapted automatically.
Zero Span

Displays the time domain video signal at the selected frequency with the selected reso-
lution and sweep time.

The most important measurement control settings are accessible via softkey/hotkey
combinations.

FFT Spectrum Analyzer

The "FFT Spectrum Analyzer" measures an RF signal at constant frequency and calcu-
lates the Fast Fourier Transform (FFT) in order to obtain a frequency-domain represen-
tation. The application provides the signal power in a frequency span up to 40 MHz around
the analyzer center frequency and allows accurate frequency measurements.

Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RF signal flow

A

N RF
Trans-
mitter

" Optional external
trigger signal
(to rear panel)

Fig. 3-18: Connecting an RF transmitter to the instrument
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Configuring the Measurement

After connecting your RF signal source to the R&S CMW as shown above, you have to
adjust the following analyzer settings to the properties of the analyzed signal:

e The analyzer "Frequency"

e The "Expected Nominal Power" and (optional) a "User Margin" and "External Attenu-
ation". Recommended values: "Expected Nominal Power" = RMS power of the ana-
lyzed signal; "User Margin" = expected crest factor + reserve.

If no other trigger source is specified the measurement is untriggered ("Free Run" trigger
source). The spectrum curve appears in the "FFT Spectrum Analyzer" measurement
dialog. The most important measurement control settings are accessible via softkey/hot-
key combinations; see Frequency Settings and Resolution Bandwidth.

Measurement Procedure

The "FFT Spectrum Analyzer" records Lgrr equidistant samples in an FFT window with
a time record length T. A time-domain window of Gaussian shape and a = 3.8 is applied
to the raw data in order to reduce typical errors like spectral leakage and level errors. The
windowed data set is transformed to the frequency domain. A receiver filter reduces the
calculated spectrum to the useful central part. In a last step, the frequency samples in
the useful part are reduced to a fixed number of 801 using a peak or RMS detector.

The measurement procedure is shown in the figure below. Note that the R&S CMW offers
the desired "Frequency Span" SPAN, the number of raw samples Lgrr ("FFT Length"),
and the "Detector" type as setting parameters. The sampling rate f, = 1/At and the time
record length T are automatically adjusted to the selected SPAN and Lggt values.

Time record length T = Ly * At

At=1/(1.28 * SPAN)

Time domain I I I I I I II IIII I I I I I I I I I I

P Frequency SPAN * 1.28 with Ly frequency samples

[T T T 7. T T 11

Passhand of receiver filter results in
frequency SPAN with L./ 1.28 frequency samples

Frequency
domain I I I

]
o
-

L[]

-l
I
I
I
i

I I I [ I I

Detector: Reduction to 801 displayed trace points

Fig. 3-19: FFT calculation and setting parameters (bold)

If the peak detector is selected, the number of frequency samples is multiplied by four in
order to reduce the level errors introduced by the Fourier transform. The process is com-
monly referred to as upsampling; it reduces the inherent level errors over the entire fre-
quency span to values smaller than 0.05 dB.
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3.2.3.4

3.2.3.5

General Description

Due to these properties, the "FFT Spectrum Analyzer" is appropriate for accurate level
and frequency measurements.

Frequency Settings and Resolution Bandwidth

The "FFT Spectrum Analyzer" is essentially controlled by the following parameters:

e The "Frequency Span" SPAN defines the useful bandwidth.

e The "FFT Length" Lget defines the number of raw samples.

The frequency resolution is commonly expressed in terms of the "Resolution Bandwidth"

(RBW): The smaller the RBW, the finer the frequency resolution. For the Gaussian win-
dow involved in the Measurement Procedure, the following relation holds:

2-1.28. SFAN
Bog=—"FT——

Lmr
This results in the following table for the supported frequency spans and FFT lengths.
Combinations with the same ratio of SPAN / Lgr have the same RBW.

Table 3-2: RBW in Hz with Gaussian window (a = 3.8)

SPAN Lepr = 1024 | Lgpr=2048 | Lepr = 4096 (4K) | Lepr = 8192 (8K) | Lepr = 16384 (16k)
(1k) (2k)
40 MHz 1.00E+05 5.00E+04 2.50E+04 1.25E+04 6.25E+03
20 MHz 5.00E+04 2.50E+04 1.25E+04 6.25E+03 3.13E+03
10 MHz 2.50E+04 1.25E+04 6.25E+03 3.13E+03 1.56E+03
5 MHz 1.25E+04 6.25E+03 3.13E+03 1.56E+03 7.81E+02
2.5 MHz 6.25E+03 3.13E+03 1.56E+03 7.81E+02 3.91E+02
1.25 MHz 3.13E+03 1.56E+03 7.81E+02 3.91E+02 1.95E+02

Measurement Results

The results of the "FFT Spectrum Analyzer" are displayed in a single dialog. Use the
"Display" parameters to change the appearance and contents of the dialog.

Measurement Dialog

The "FFT Spectrum Analyzer" dialog shows the spectrum diagram, an 1/Q vs. time and
I/Q constellation diagram (optional), and the frequencies and levels of up to 5 peaks in
the spectrum.

|
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Freguency: 1000.00000MHz  Ref Level: 500dBm  Connector. RF1COM

[J@x -082MHz v wooocem [0 = off ¥ -— [ |23 off ¥ -—
W Current
a
0 [Power[dBm] : W 2verage
Maximum
binimuim
Peak [0]
Peak [1]
WPeak [2]
Peak [3]
W Peak [4]
1] 1q
n o <X
11 ms| -q |
0.4 1.0 1.4 20 24 30 34 4.0 45 a0 0 1
Statistic Count Level [dBm] Frequency [Hz]
CEETEEEEEE 00 100 Current Average Current Average
Peak [0 ] =1.424 -1.426 49999.842 50000.000
Peak [ 1] =11.444 =11.444  -200000.146 —199999.997
Peak [ 2] — — — —
Peak [ 3] == === === ===
Peak [ 4] — — — —

Fig. 3-20: FFT Spectrum Analyzer: two-tone signal analysis

Below the title bar, the dialog shows the most important RF and analyzer settings; see
FFT Spectrum Analyzer: Parameters and Settings. The diagrams and tables contain the
following results.

e Spectrum diagram
Shows the power of the measured RF signal in a selectable frequency range ("FFT
> Frequency Span"). With default scaling, the 0 Hz abscissa value in the center of
the diagram corresponds to the center "Frequency" of the RF analyzer. The mea-
surement control settings, in particular "FFT > FFT Length" and "FFT > Detector"
affect the displayed results.
Up to 5 markers on the trace show the detected peaks, sorted according to their
power. To refine the peak search, you can select up to five different search ranges
("Marker > Peak Search Ranges"). In the measurement example above, a two-tone
CW signal is analyzed.

e Time domain diagrams
The time domain diagrams show the normalized | and Q amplitudes as a function of
time (left diagram) and as a vector in the 1/Q plane (right diagram). Both diagrams
are useful for checking the input signal, in particular for measurements on bursty
signals using a power trigger.
The time range of the left time domain diagram is equal to the total time record length
(FFT window), depending on the "FFT > FFT Length" and "FFT > Frequency Span"
settings. Use "Display > Time Domain On / Off" to show or hide the diagrams. See
Time Domain and |Q Diagrams for more examples.

e Table

|
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The table shows the levels and frequencies of the detected peaks in the spectrum
diagram. In the measurement example above, the "FFT Spectrum Analyzer" detects
two narrow-band tones at approx. 50 kHz and -200 kHz off the RF analyzer frequency.

e Statistic Count
Progress bar for the measurement. During the first single shot after the start of the
measurement, the bar shows the current measurement interval relative to the "Sta-
tistic Count". A filled progress bar indicates that the first shot is complete and the
statistical depth has been reached.

Refer to sections Modifying the Diagrams and Using Markers for more information about
customizing the diagrams.

Time Domain and IQ Diagrams

The purpose of the time domain and the 1Q diagrams is to monitor the measured time
domain samples in parallel with the FFT results. The following examples show the analy-
sis of a continuous or pulsed two-tone signal.

Continuous signal, no time domain window displayed

O9x -oe2mHz v woooocem [V = Ot y: — [ off ¥ -—

W cCurrent

M verage
tdaximum
tdinirmum

0 HPower[dBim] 9
1

-20

Peak [0]
Peak [1]
WPeak (2]
WPeak (3]
WPeak (4]

-400

-G0

-0

0.4 1.0 1.4 2.0 2.5 3o 314 4.0 4.5 3.0 o1

Fig. 3-21: FFT Spectrum Analyzer result with raw time domain data

The left time domain diagram has a constant envelope. The IQ constellation diagram
contains a Lissajous curve which results from the superposition of the two signal com-
ponents. The time domain window is not shown in the time domain and 1Q diagrams but
affects the calculated spectrum in the upper (FFT) diagram.

|
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Continuous signal, time domain window displayed
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-Z0 [ Minimum
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Fig. 3-22: FFT Spectrum Analyzer result with windowed time domain data

The left time domain diagram shows the Gaussian time domain window. The Lissajous
curve in the 1Q constellation diagram is filled because the amplitudes decrease towards
the beginning and the end of the measured time domain. The calculated spectrum is
unchanged compared to the first example.

Pulsed signal, no time domain window displayed

[@x -0B2mHz v ssavaem O« off e — e = ot e —
W Current
0P owwer[dBrm) M 2verage
M ximum
-0 [ Mlirirmioarm
B Peak [0]
40 Peak [1]
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R T— WPk [4]
-80
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-500 -400 -300 -200 -100 ] 100 200 300 400 500
1i 1(a
o m U ! o| 42
1 ms| _q |
0.5 1.0 1.5 2.0 24 3.0 3.8 4.0 4.5 5.0 1} 1

Fig. 3-23: FFT Spectrum Analyzer result with pulsed signal

The left time domain diagram shows the pulses; the calculated FFT result shows a tran-
sient spectrum. Due to the time domain window (not shown in the time domain and the
IQ diagrams) the power ramps of the central pulse have the largest influence on the
spectrum.

e
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Modifying the Diagrams

Use the "Display" parameters to change the appearance and contents of the diagrams.
The following "Display" hotkeys are available:

Hotkey Description

"Time Domain On / Off" Display or hide both time domain diagrams.
"Select Trace ..." Select the trace types to be displayed in the view.
"X Scale... /Y Scale..." Modify the ranges of the X-axis and the Y-axis.

The "Trigger Offset" parameters define the position of the FFT window and thus the time
domain diagram relative to the trigger events.

Hotkey Description

"Trigger Offset: Fixed": Set the center of the FFT window (and thus, the center of the time domain dia-
gram) relative to the trigger events.

"Trigger Offset: Variable": | For statistic count > 1: Vary the center of the time domain diagram between an
offset start time and an offset stop time.

Using Markers

Use the "Marker" parameters to activate markers and to modify their position. The fol-
lowing "Marker" hotkeys are available:

Hotkey Description

"Ref. Marker ...": Enable or disable the reference marker, select a trace and the marker posi-
tion on that trace

"Marker 1/2 ...": Enable or disable marker 1 or 2 and define the marker position (absolute or
relative to the reference marker)

Depending on the trace mode, a trace can also be selected.

"Select Trace Mode": Define whether all markers are collectively set to the same trace or to indi-
vidual traces

"Peak Search Ranges..." Refine the peak search in the spectrum diagram; see Additional Hotkeys.

3.2.4 1/Q Recorder Measurement

The I/Q Recorder measurement provides the I/Q amplitudes that the R&S CMW acquires
with different IF filter settings. After the measurement is started, the instrument records
up to 4 MSamples of data. The results are returned in ASCII or binary format; it is also
possible to store the binary data to a file.

Part of the 1/Q Recorder measurement is available in remote control only; a programming
example is given in section I/Q Recorder Measurement. The key parameters are set by
means of the following remote control commands.

e
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Table 3-3: I/Q recorder commands

Parameters SCPI commands

No. of captured samples CONFigure:GPRF:MEAS<i>:IQRecorder:CAPTure

Filter settings CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer..., see Filter Set-
tings

Data Format FORMat : BASE: DATA

File for binary results CONFigure:GPRF:MEAS<i>:IQRecorder:IQFile

Control measurement INITiate:GPRF:MEAS<i>:IQRecorder etc., see Measurement Control
and States

Retrieve results FETCh:GPRF:MEAS<i>:IQRecorder? etc., see Measurement Results

Configure list mode CONFigure:GPRF:MEAS<i>:IQRecorder:LIST.. ., see List Configu-
ration

3.24.1 Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

RF signal flow
* RF
Trans-
mitter

[

" Optional external
trigger signal
(to rear panel)

Fig. 3-24: Connecting an RF transmitter to the instrument

3.2.4.2 Filter Settings and Samples

The R&S CMW provides a wide selection of Gaussian and bandpass filters to record the
I/Q data. Gauss filters have shorter settling times and therefore larger sampling rates;
bandpass filters have a flat passband and steeper edges.

The filter settings determine the maximum sampling rate as shown below. It is possible,
however, to reduce the maximum sampling rate by a factor (and thus increase the mea-
surement time); see CONFigure:GPRF:MEAS<i>:TQRecorder:RATio.
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Table 3-4: Filter settings for I/Q Recorder

GPRF Measurements

General Description

Gauss filter bandwidth | Max. sampling rate Bandpass filter band- Max. sampling rate
width

1 kHz 20 kHz 1 kHz 5 kHz

10 kHz 200 kHz 10 kHZ 50 kHz

100 kHz 2 MHz 100 kHz 500 kHz

1 MHz 20 MHz 1 MHz 5 MHz

10 MHz 100 MHz 10 MHz 50 MHz
40 MHz 100 MHz

3.2.4.3 ASCIl and Binary Data Formats

The measurement results may be retrieved as comma separated ASCII values or in
binary format. Binary data transfer has several advantages:

e The transfer is faster and more efficient (the size of the output strings is typically
reduced by a factor of 3 or 4).

e Binary data can be post-processed by many external applications without previous

conversion.

The general format of a binary output string is described below.

Table 3-5: Binary output format

Parameter Format | Values, Range Description

Reliability, ASCIl | See Reliability Indicator | Validity of the captured data

#L ASCIl | [1..7] Number of digits of the following counter N

N ASCIl | [8 .. 8%4194304] Total number of the following data bytes.
N = 8 * <number of captured samples>

Value; with Binary | byte; | byte;, byte; ; byte; | 32-bit (4-byte) IEEE 754 floating point number in little-

=1 N4 4 with i=1 to N/4 endian byte order (the least significant byte is sent first,

the rightmost bytes in the example below are most sig-

nificant)

EOS ASCIl | Hex: 0xDOxA End of string character, [0xOD = carriage return] &
[Ox0A = line feed]

Example of valid measurement output data with capture length 16 (and therefore N =

128):

{0,#3128 byte, | byte, , byte, 5 byte, 4 byte, ; byte, , byte, ; byte, 4 ... bytes, ; bytes, »
bytes, 3 bytes, 4, EOS} Note that a comma separates the reliability indicator from the data

part.

If an error is detected the output string is truncated after the reliability indicator.
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General Description

List Mode

In list mode, the I/Q Recorder measurement extends over a series of steps with common
length but individual analyzer settings. This is very similar to the list mode for Power or
I/Q vs. Slot measurements; a (fictitious) GUI for the 1/Q Recorder would look as shown

below.

El-List Configuration

--List Mode On ~
-Step Length 1000.000 ps -
----- List Section Start Index: 0 Stop Index:5 Count: 6
B-List Frequency Exp. Nom. Power (RM3)
Llst [0] 750.0000000 MHz -10.0 dBm
Llst [1] 760.0000000 MHz —-10.0 dBm
LIS‘l 2] 770.0000000 MHz —10.0 dBm
LIS‘l 31 760.0000000 MHz -20.0 dBm
Llst [4] 790.0000000 MHz -20.0 dBm
o List 51 800.0000000 MHz -20.0 dBm

Fig. 3-25: List mode parameters

N\ List mode requires option CMW-KMO012.

In list mode the interval to be measured is given by the <Step Length> times the number
of steps (<Count> = <Stop Index> - <Start Index> + 1). With a definite number of samples
and sampling rate, the actual measurement time (given by the no. of captured samples
= <Samples before trigger> + <Samples after trigger> divided by the sampling rate) can
be smaller or larger than the list mode interval:

e [fthe measurement time is smaller than the list mode interval the I/Q Recorder results
do not cover all list steps.

e |fthe measurement time is larger than the list mode interval, the I/Q Recorder cycles
through the list so that some steps are measured more than once.

\ The R&S CMW needs a settling time of approx. 300 us after each frequency change, 5
/ us after each level change. Samples acquired during the setting times yield potentially

inaccurate results. Make sure that the mobile phone under test changes its frequency
and/or level in line with the defined power/frequency steps and discard the results mea-
sured during the settling times.

e
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Trigger Settling Settling Sattling
time time time
Pre-samples B . Post-samples ] 1.
| Frequency / Frequency | Frequenacy !
Level 1 Level 2 Level 3
| e
Ll
+ ot -t Ti
Step Length Step Length Step Lenath ime

Fig. 3-26: Steps and settling times in I/Q recorder list mode

3.2.5 1/Q vs. Slot Measurement

The "1/Q vs. Slot" measurement provides averaged 1/Q amplitudes (or equivalently, aver-
aged levels and phases) and average frequency errors in a sequence of consecutive
measurement steps of configurable length. Typically, "I/Q vs. Slot" is used to measure
the level and phase of an unmodulated (CW) carrier signal, e.g. in order to assess the
nonlinearities of a mobile phone’s modulator.

e |/Q vs. slot measurement requires option CMW-KMO011.
e List mode requires option CMW-KMO012.

3.2.5.1 Test Setup

The external RF signal source (mobile station, signal generator etc.) is connected to one
of the RF input connectors (RF COM) at the front panel of the R&S CMW. No additional
cabling and no external trigger is needed.

The input level ranges of all RF COM connectors are identical.

See also: "RF Connectors" in the R&S CMW user manual, chapter "Getting Started"

L

RF signal flow
= e RF
Trans-
< mitter
— Optional external

trigger signal
(to rear panel)

Fig. 3-27: Connecting an RF transmitter to the instrument

|
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General Description

Power Steps and Subsweeps

In its simplest (default) configuration the "I/Q vs. Slot" measurement provides the aver-
aged | and Q amplitudes in a measurement interval of configurable length ("Measurement
Length").

The measurement interval can be repeated periodically over a sequence of measurement
steps (according to the selected "Step Count"). A single step sequence at constant ana-
lyzer settings (frequency, expected nominal power) is termed a "subsweep".

Stap Length Step Length I

Power s :I < Ll
Trigger |
Measurement Length _ Measurement Length g
d—b-l - = |
Signal | ——
1

[
I
Lewvel I |
I
1

| L

—>
Tirme

The measurement interval is moved with respect to the power steps, if the first step that
the DUT generates is shortened. This can be suitable to avoid the switching transients
due to the power steps.

Step Length Step Length | Step Length

Ll d

Power
Trigger

< >
-+ »

.
*

1 Measurement Length | Measurement Length I I Measurement Length
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L
]
|
|
|

|
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Level |
|

I

|
[ ! :

| |

o L=
L |

Alternatively it is possible to introduce a trigger offset in order to move the measurement
interval relative to the steps.

"’I: Step Length ="I
|
|

I Measurement Length I Measurement Length I
Signal ﬁ
Level I
Trigger Offset
) I ‘ 29

|"' Step Length

Trigger

Time

A trigger offset is also suitable if the first power step is longer than the following steps.

|
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Trigger Step Langth

|

j

| Measurement Length Measurement Length
Signal Q
Levvil | |

I
Trigger Offset | i |
| |
| | |
| I | L

Step Length

I L

y i
Time

In list mode, subsweeps can be repeated several times at different frequencies and dif-
ferent expected nominal powers. Each subsweep contains the same number of steps.
Within the subsweeps, the analyzer settings (frequency and expected nominal powers)
are left unchanged.

A

=}

{Mumber of Steps) x (Number of Subsweeps)

Time

3.2.5.3 Trigger Modes

The "I/Q vs. Slot" measurement can be performed in "Free Run" (untriggered) mode,
however, a power trigger ("Trigger Source: IF Power") is suitable, in particular if the mea-
surement has to be synchronized to a sequence of power steps as shown in chap-

ter 3.2.5.2, "Power Steps and Subsweeps", on page 106.

The R&S CMW provides alternative trigger modes for RF input signals with different
characteristics.

Trigger Once

The measurement is triggered once; all the following evaluation intervals are calculated
according to the "Step Length" and the "Measurement Length" settings. The trigger event
starts an entire measurement cycle, comprising the selected number of steps and sub-
sweeps. The trigger is re-armed only after the measurement is stopped and re-started.

This mode is recommended for signals where all steps (including possible repetitions for
statistics) are within the "Step Length".

|
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A Trigger Once
Trigger m Trigger
Y : Y
|
|
|
|
|
|
1 L
Subewnep l IMeasurement t

| Subsweep |
[_Swswesp_—_] ,OFF or RDY

Measurement Cycle, integer number of subsweeps |

Retrigger Sweep

The measurement starts after the first trigger event and continues according to the "Step
Length" and the "Measurement Length" settings until a sweep (a sequence of power
steps) is completed. After the sweep is completed, a new trigger event can re-synchronize
the measurement.

This mode is recommended for signals where all steps within one sweep are within the
"Step Length" but the time gap between the sweeps is not very precise. Furthermore this
mode is recommended for very high statistic counts where re-triggering can compensate
for a possible time drift of the DUT.

A Retrigger Sweep
I
Trigger —I Trigger IEE Tricyger
|
Y I Y | )
I |
I |
I I
I I
I I
I I
[ I
i
¥ F 7 F
= ] T
2]
2ap 0 T L
Retrigger All

Like "Retrigger Sweep", however, the trigger is re-armed at each power/frequency step.
This mode is recommended if for steps with unknown or irregular distances.

|
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A Retrigger All
Brmed)| Trigger I : : I : [Armed | Trigger
Y [Amed | Trigger : : : : Yy
M Trigger : : : Armed | Trigger
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Retrigger Preselected

Like "Retrigger All", however, the trigger is re-armed only at some preselected power
steps. This subdivides the sweep into a sequence of continuously measured subsweeps;
the trigger is re-armed at each subsweep. The whole retrigger pattern is repeated for
each sweep.

This mode is a compromise between "Retrigger Sweep" and "Retrigger All". It is also
recommended if the conditions for "Retrigger All" apply but no trigger signal is available
for each step.

i Retrigger Preselect (enable subsweep 1)
I
Trigger [Armed] Trigger
 J | I
[
|
I
|
|
|
.
R | 1 IMeasurement t
ubsieey lOFF or RDY

L Subsweep | |
| Measurement Cycle, integer number of subsweeps ]

3.2.5.4 Measurement Settings

The parameters for the "I/Q vs. Slot" measurement are accessible from the "I/Q vs. Slot
Configuration" dialog; see 1/Q vs. Slot: Parameters and Settings. In the measurement
menu, various softkeys with associated hotkeys provide fast access to the most important
"1/Q vs. Slot" settings.

The "l/Q vs. Slot" measurement can be performed with bandpass filters of different shape
(Gauss, Nyquist).

3.2.5.5 Measurement Results

The basic "l/Q vs. Slot" measurement results are the | and Q amplitudes of the measured
RF signal, averaged over the specified "Measurement Length", assuming a constant RF

|
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frequency. Itis possible to convert the I/Q amplitudes into a pair of level and phase values.
The R&S CMW also displays the frequency error for each measurement step.

Measurement Diagram

The step functions in the diagrams show the measured results for all measurement steps.
The result panels below contain the numeric results in a single, selectable measurement
interval plus the overall frequency error.

[:F:I General Purpose RF Measurement 1 - 110 vs. Slot E]W
Lewvel [dBm]

s

-100

Phase [7]

WMWMWMWMMM

il 10 14 w5 a0 T i 45 a0 85 &1] G5 70 T a0 8s an L 11 R [ 1R N (R B 1]

(PP S S S S S = U S | Iy 721 1 S S S S

5 10 15 20 25 30 L] 45 a0 55 G0 65 70 5 a0 a5 el 95 100 105 10 115

Results @ Marker General Settings
Level / Phase —3.189 dBm 021° Frequency 1000[]000000 | WHz =
(! 1548974731 m ST1.798017 pv Expected Mom. Power 0.00 dBm
Frequency Error =1.07 Hz Step Length 1000.000 ps =
General Results Weasurement Length 800.0000000) ps ¥
Cwerall Frequency Error -0.24 Hz Trigger Offset 100.000 ps =

Fig. 3-28: I/Q vs. Slot measurement results: Diagram View

e Diagrams

The diagrams show the average results at all measurement steps. The curves cor-

respond to a sequence of consecutive subsweeps, each containing <Step Count>

results (see Power Steps and Subsweeps). The number of results per measurement

curve is equal to the product <Step Count> * < No. of Subsweeps >.

— Use "Display > Diagrams" to switch between "Level / Phase" and |, Q represen-
tation, to show or hide the frequency error diagram.

— Use the other hotkeys associated with the "Display" softkey to optimize the
appearance of the screen.

— Use the "Marker" hotkeys to position markers on the traces of the active view.

e Result panels

Average level and phase and I/Q amplitudes and frequency errors in the measure-
ment interval.

e Settings panels
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An overview of the essential current settings of the "I/Q vs. Slot" measurement is
displayed to the right of the result panels. Open the configuration dialog to access
and modify all settings.

The 1/Q amplitude results are based on frequency-corrected RF signals; see Measure-
ment Procedure. The measurement results are related as follows:

e Phase = arctan (Q /1)
e Level/dBm =10 *log [(I?+ Q?) /50 Q/ mW]

e Phase convention: The phase in the first step of each measurement is set to zero
degrees.

e The "Overall Frequency Error" is the arithmetic mean value of the "Frequency Error"
values at all measurement steps shown in the diagrams, except the steps which are
potentially invalid; see Measurement Procedure.

Measurement Procedure

The R&S CMW calculates the average 1/Q amplitudes assuming an RF signal at constant
frequency over each subsweep (CW signal). Average quantities derived from the | and
Q amplitudes of a modulated RF carrier are generally meaningless because the ampli-
tudes vary in sign.

The expected RF carrier frequency for each subsweep must be defined in the configu-
ration dialog. However, the R&S CMW measures the actual RF carrier frequency and
provides frequency-corrected I/Q amplitudes. Invalid measurement steps (see "Excep-
tions" below) do not contribute to the frequency error calculation.

Frequency Correction

The R&S CMW estimates the (average) RF frequency <f>, for each measurement step

I. The average frequency per subsweep is calculated as the arithmetic mean value of all
<f>, values in the subsweep except the invalid ones. This average RF frequency is used

in the calculation of the 1/Q amplitudes: The 1/Q amplitudes (or level and phase values)
are frequency-corrected results.

The difference between <f>; and the nominal RF frequency in the subsweep vyields the
"Frequency Error" which is displayed together with the I/Q amplitudes. Moreover, the

R&S CMW calculates the "Overall Frequency Error", defined as the arithmetic mean
value of the frequency errors in all valid measurement steps.

Exceptions

The following types of measurement steps are classified as exceptions.

e Steps with a signal level below the Frequency Estimation Limit.

e Steps during the last millisecond of each subsweep where the analyzer is set to the
next expected RF carrier frequency to allow for a sufficient settling time. The 1/Q
amplitudes (or level and phase values) for these steps are still displayed but generally
meaningless.

The frequency errors in these steps are invalid.
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Restrictions

The "I/Q vs. Slot" measurement can be performed for a wide range of step lengths and
measurement lengths. The total number of steps in the measurement must not exceed
3000, irrespective of the selected measurement length.

3.2.6 External Power Sensor Measurement

The External Power Sensor measurement records the power values measured by an
external R&S NRP power sensor and performs a statistical evaluation.

3.2.6.1 Sensor Connection and Test Setup

The external power sensor is connected to the SENSOR connector at the front panel of
the R&S CMW. If the sensor measures an external signal, no extra RF connection with

the R&S CMW is needed.
Termination
R&S NRP-ZZ'HZEB}I.{ DUT

RF signal flow

Fig. 3-29: Test setup for external power sensor measurement on a DUT

An external power sensor can be used also to monitor the RF power at a particular point
in the test setup. e.g. in order to determine an attenuation in the test setup and "calibrate"
the RF source. Moreover it is possible to feed the sensor output signal back to the

R&S CMW, e.g. in order to perform an additional "Power" measurement.

2 ol RYRTE TR ' [ Attenuation
ANV AL L L | et R&S NRP-Z27/Z28

-

=

F Y

RF signal flow

Fig. 3-30: Test setup for external power sensor measurement power calibration

The R&S CMW supports the following sensor types:

e R&S NRP-Z227
e R&S NRP-Z28

Refer to the relevant documentation for information about the sensor properties.
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3.2.6.2 Measurement Settings

The sensor is controlled via the SENSOR connection. All control parameters are acces-
sible from the "External Power Sensor Configuration" dialog; see External Power Sensor:
Parameters and Settings.

-IFrequency Hauu.uuuuuu MHz ~

-~ Measurement Timeout 0.00 s (only applicable in remote operation|
- Statistic Count 1

- Repetition SingleShot ~

- Resolution 0.0 -

-~ Attenuation State Off ~

-~ Attenuation Value 0.00 dB

Fig. 3-31: External Power Sensor Configuration

The statistical settings (Control) define the number of power results requested from the
power sensor. An attenuation value corrects the power reading of the external power
Sensor.

3.2.6.3 Zeroing

Zeroing calibrates the external power sensor by adjusting its reading at zero signal power.
For this purpose, the RF power source must be switched off or disconnected from the
sensor (see tips below!). R&S power sensors automatically detect the presence of any
significant input power. This aborts zeroing and generates an error message. Zeroing
can take a few seconds, depending on the sensor model; refer to the documentation of
your external power sensor for more information.

Repeat zeroing:

e During warm-up after switching on or connecting the instrument

e After a substantial change of the ambient temperature

o After fastening the power sensor module to an RF connector at high temperature

e After several hours of operation

e When very low-power signals are to be measured, e.g. less than 10 dB above the
lower measurement limit.

Switch off the RF power source for zeroing; do not disconnect it from the power sensor.
In this way you will maintain the thermal equilibrium, and zeroing will also compensate
for the noise superimposed on the measured signal (e.g. from a broadband amplifier).

A reset of the R&S CMW does not affect the last zeroing result.

3.2.6.4 Measurement Results

The basic "External Power Sensor" result is the sensor power at the selected frequency.
Moreover, the measurement provides a statistical evaluation of the sensor power results.
Note that the "Power Current" result is the result that the sensor obtained in the mea-
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surement interval indicated under "Statistic Count". The R&S NRP-Z27/-Z28 power sen-
sors provide a broadband power result.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

All results are displayed in the measurement diagram.

Settings
Frequency 800.000000 MHz ~

Statistic Count 1
Results

Repetition SingleShot -
FPower Average 9.000 dBm

Resolution 0.01 -

Power Minimum  -14.000 dBm Attenuation State Off ~

Power Maximum  -3.000 dBm Attenuation “alue 0.00 dB

Fig. 3-32: External Power Sensor measurement results

The progress of the measurement is shown as a numeric value ("Statistic Count").

An overview of the essential current settings of the "Power" measurement is displayed
to the right of the result panels.

3.3 GUI Reference

The following sections provide detailed reference information on the parameters of the
General Purpose RF measurements. The first section describes parameters common to
several measurements.

e Signal Routing and Analyzer SettingsS........c.ccvvvieiicciiiiiieieeeee e 115
o Power: Parameters and SettingsS.......ccccuuviiiiiiiiiiiii e 117
e Spectrum Analyzer: Parameters and Settings.......cccccvvveccviiirieeiincciiieee e 132
e FFT Spectrum Analyzer: Parameters and Settings........ccoccereiiiiiieeiiien i 142
o |/Q Recorder: Parameters and Settings........ccuvieieiiiiiiii e, 150
e 1/Q vs. Slot: Parameters and SettingS.........uuueiiiiiiiiiiiiieiiiee e 155
e External Power Sensor: Parameters and Settings......cccvvvvveviiiiiiicccccceviiiieeceeeeee, 164
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3.3.1 Signal Routing and Analyzer Settings

The following common parameters configure the RF input path. They are used for the
"Power", "Spectrum”, "FFT Spectrum Analyzer", "I/Q Recorder" and "I/Q vs. Slot" meas-
urements.

See also: "Connection Control (Measurements)" in the R&S CMW user manual, chapter
"System Overview"

----- Scenario StandAlone {Non-Signaling) -

---- RF Routing Connector: RF1COM - | Converter: RFRX1 -
----- External Attenuation (Input) 0.00 dB

---- Frequency 1685.0000000 MHz ~

----- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 d¢Bm

---- User Margin 1.00 dB

---- Mixer Level Offset 0 dB

Fig. 3-33: Signal routing and analyzer settings for GPRF measurements

Scenario
Selects the measurement scenario. The GPRF measurements can be used in "Stand-
alone" mode or in combination with another R&S CMW application.

"Standalone" Perform the GPRF measurements independently, using all GPRF mea-
surement settings.

"Combined Use another signaling application (e.g. "GSM Signaling") as a master

Signal Path" application for the GPRF measurements. The available master appli-

cations (depending on the options on your instrument) are displayed in
the "Controlled by" list.

The master application configures the signal routing and analyzer set-
tings for the GPRF measurements. While "Combined Signal Path" is
active, the master application settings appear in a "Controller Set-
tings" section. Changing the "Controller Settings" affects the master
application but leaves the original (suspended) GPRF measurement
settings unchanged. The original settings are restored when the
"Standalone" scenario is selected again.

"Measure @ Use a protocol test application as a master application for the GPRF

Protocol Test" measurements. The master application configures the signal routing
and analyzer settings for the GPRF measurements; the displayed val-
ues are ignored. The remaining GPRF measurement settings must be
compatible with the configuration of the protocol test application.

Remote command:

ROUTe:GPRF:MEAS<i>:SCENario?
ROUTe:GPRF:MEAS<i>:SCENario:CATalog:CSPath?
ROUTe : GPRF:MEAS<i>:SCENario:MAPRotocol
ROUTe:GPRF:MEAS<i>?

RF Routing
Selects the input path for the measured RF or digital 1Q signal, i.e. the input connector
and the RX module to be used.
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Depending on your hardware configuration there may be dependencies between both
parameters. Select the input connector first. The "Converter" parameter offers only values
compatible to the selected input connector.

Remote command:
ROUTe:GPRF:MEAS<i>:SCENario:SALone
ROUTe:GPRF:MEAS<i>:SCENario:CSPath

External Attenuation (Input)

Defines the value of an external attenuation (or gain, if the value is negative) in the input
path. The power readings of the R&S CMW are corrected by the external attenuation
value.

The external attenuation value is also used in the calculation of the maximum input power
that the R&S CMW can measure.

If a correction table for frequency-dependent attenuation is active for the chosen con-
nector, then the table's name and a button are displayed. Press the button to display the
table entries.

Remote command:
CONFigure:GPRF:MEAS<i>:RFSettings:EATTenuation

Frequency
Center frequency of the RF analyzer. Set this frequency to the frequency of the measured
RF signal to obtain a meaningful measurement result.

Remote command:
CONFigure:GPRF:MEAS<i>:RFSettings:FREQuency

Expected Nominal Power

Sets the analyzer in accordance with the nominal power of the RF signal to be measured.
The nominal power is the average output power at the DUT during the measurement
intervals where the RF transmitter is on. The "Ref. Level" is calculated as the expected
peak power at the output of the DUT:

Reference level = Expected Nominal Power + User Margin

Note: The actual input power at the connectors (i.e. the "Reference Level" minus the
"External Attenuation (Input)" value, if all power settings are configured correctly) must
be within the level range of the selected RF input connector; refer to the data sheet.

Remote command:
CONFigure:GPRF:MEAS<i>:RFSettings:ENPower

User Margin
Margin that the R&S CMW adds to the "Expected Nominal Power" in order to determine
its reference power ("Ref. Level"). The "User Margin" is typically used to account for the
known variations of the RF input signal power, e.g. the variations due to a specific channel
configuration.

The appropriate values depends on the signal properties, e.g. on the modulation scheme.

Remote command:
CONFigure:GPRF:MEAS<i>:RFSettings:UMARgin

e
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Mixer Level Offset

Varies the input level of the mixer in the analyzer path. A negative offset reduces the
mixer input level, a positive offset increases it. Optimize the mixer input level according
to the properties of the measured signal.

Mixer Level Offset Advantages Possible Shortcomings

<0dB Suppression of distortion (e.g. of the inter- | Lower dynamic range (due to
modulation products generated in the smaller signal-to-noise ratio)
mixer)

>0dB High signal-to-noise ratio, higher dynamic | Risk of intermodulation, smaller
range overdrive reserve

Remote command:
CONFigure:GPRF:MEAS<i>:RFSettings:MLOFfset

Power: Parameters and Settings

The "Power" measurement provides several groups of settings. The most important
measurement settings are also displayed in the measurement dialog. The measurement
dialog provides all measurement results.

o  Measurement CONIOL.......cccuuiiiiiiieie e e e e e e e e e e s e s sneneeeeeees 117
®  Power CoNfigUuration........oouueeiii ettt s 118
e Power Configuration > Measurement CONtrol.........ccceveeeeeeiiiiiiiiccccciriirieeeeeeeee, 118
e Power Configuration > Parameter Sets .........cccouveeiiiiiiiieiicic e, 121
e Power Configuration > Trigger Settings.......coovviiiiiiceiii e, 122
e Power Configuration > List Configuration............ei 124
o Power Configuration > DiSPlay........cccuueeiieiiiiiiii et 128
o Measurement RESUIS........coeiiiiiiei e 129

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

Power

Power (Softkey)

The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:

INITiate:GPRF:MEAS<i>:POWer etc.

FETCh:GPRF:MEAS<i>:POWer:STATe?
FETCh:GPRF:MEAS<i>:POWer:STATe:ALL?
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3.3.2.2 Power Configuration

The "Power" measurement is configured using the parameters in the "Power Configura-
tion" dialog. The RF input path settings in the upper part of the dialog are also used by
other GPRF measurements; see Signal Routing and Analyzer Settings.

---- Scenario StandAlone (Non-Signaling) ~

---- RF Routing Connector: RF1COM - | Converter: RFRX1 -
----- External Attenuation (Input) 0.00 dB

----- Frequency 1685.0000000 MHz ~

---- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 dBm

---- User Margin 1.00 dB

----- Mixer Level Offset 0 dB

Fig. 3-34: GPRF measurements: Signal routing and analyzer settings

3.3.2.3 Power Configuration > Measurement Control
The "Measurement Control" parameters define how the R&S CMW acquires measure-
ment data.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

El-Measurement Control
----- Measurement Timeout 0.00 s (only applicable in remote operation)

----- Repetition SingleShot
---- List Mode On -
----- Statistic Count 1

----- Measurement Length  300.000 ps

----- Step Length 576.92307659000 |ps

B-Filter

E Filter Type Gauss Bandwidth: 1.0000 MHz

- Gauss Filter Ban... 1MHz |~

‘--Bandpass Filter ... 300 kHz

Fig. 3-35: Power Configuration: Measurement Control

Measurement Timeout

Defines a timeout for the "Power" measurement in remote operation. "0.00 s" means that
the measurement will never run into a timeout. See detailed information in the remote
command description.

Remote command:

CONFigure:GPRF:MEAS<i>:POWer:TOUT

Repetition
Defines how often the measurement is repeated if it is not stopped explicitly or by a failed
limit check.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
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e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:REPetition

List Mode

Enables or disables the list mode. "Off" means that the "Power" measurement yields
results at a single power and frequency. If the "List Mode" is switched on, the R&S CMW
measures a list of power/frequency steps in accordance with the "List Mode" settings.

This parameter is also available in the "List Configuration" section.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST

Statistic Count

Defines the number of measurement intervals per measurement cycle (statistics cycle,
single-shot measurement). This value is also relevant for continuous measurements,
because the averaging procedures depend on the statistic count.

In the "Power" measurement, the length of a measurement interval depends on the List
Mode:

e If the list mode is switched off, a measurement interval is completed after a single
power/frequency step.

e If the list mode is on, the measurement interval comprises the entire sequence of
power/frequency steps (sweep).

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:SCOunt

Measurement Length

Sets the length of the averaging intervals that the R&S CMW uses to calculate the
"Power" results for each measurement step. The measurement data is acquired contin-
uously, however, data outside the measurement length is discarded. The first evaluation
interval starts immediately after the trigger event plus a possible "Trigger Offset" (for
triggered measurements) or after the measurement is started ("Free Run" measurement).
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Fig. 3-36: Measurement Length, Step Length and Trigger Offset

Select your measurement length smaller than the actual width of the power steps to avoid
the transients caused by the power steps of your input signal. A shortened first step or a
trigger offset can shift the "Measurement Length" relative to the power steps; see Single
Step vs. List Mode.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:MLENgth

Step Length

Sets the time between the beginning of two consecutive measured power steps. If no
gaps occur between the steps the step length should be simply set to the length of each
step. Together with the "Measurement Length", the step length determines the time
intervals where the R&S CMW evaluates the acquired data; see below.

The step length must be set precisely in accordance with the properties of the input signal,
especially if the R&S CMW measures many steps without a new trigger event (e.g. large
"Statistic Count" and "Sub Trigger Mode: Trigger Once"). Inaccurate settings result in a
drift of the evaluation intervals with respect to the power steps of the input signal, so that
eventually the power is measured across subsequent steps.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:SLENgth

Filter

Sets the type and bandwidth of the measurement filter (IF filter). The R&S CMW provides
filters of Gaussian shape with 3-dB bandwidths between 10 Hz and 10 MHz and band-
pass filters with 3-dB bandwidths between 1 kHz and 40 MHz.

The bandpass filters are designed as root-raised cosine (RRC) filters with a roll-off of 0.1.
This ensures steep filter edges with a wide, flat passband (90 % of the filter bandwidth).
Compared to Gaussian filters, the bandpass filters require longer settling times and
therefore increase the measurement duration.

In addition to the Gaussian and bandpass filters with selectable bandwidth, the

R&S CMW provides the following channel filters of fixed shape:

e The RRC filter with a roll-off = 0.22 and a 3.84 MHz bandwidth specified for many
WCDMA TX tests, e.g. the "Transmit OFF Power" test ("WCDMA" filter, see specifi-
cation 3GPP 34.121).
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e The RRC filter with a roll-off = 0.22 and a 1.28 MHz bandwidth specified for TD-
SCDMA TX tests ("TD-SCDMA" filter, see specification 3GPP 34.122).

e The 1.2288 MHz-wide channel filter specified for CDMA 2000 TX tests ("CDMA" fil-
ter).

Remote command:

CONFigure:GPRF:MEAS<i>:POWer:FILTer:TYPE

CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSs:BWIDth

CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:BWIDth

Power Configuration > Parameter Sets

A parameter set is a combination of measurement control settings. The "Parameter Set
List" contains 32 possibly different parameter sets which you may assign to the individual
measurement steps in list mode. See also "List > Parameter Set" on page 128.

E-Parameter Set List Filter Bandwidth Step Length [egsument llilasgy

Length Offset
---- Parameter List [0 ] Gauss * | |1 MHz - 576.923 ps  300.000 ps 0.100 ms
----- Parameter List [ 1] Gauss * | 1 MHz hd 576.923 ps  300.000 ps 0.100 ms
----- Parameter List [ 2 ] Gauss * 1MHz - 576.923 ps  300.000 ps 0.100 ms
---- Parameter List [ 3 ] Gauss * | |1 MHz A 576.923 ps  300.000 ps 0.100 ms
----- Parameter List [ 4 ] Gauss * | 1 MHz hd 576.923 ps  300.000 ps 0.100 ms

Fig. 3-37: Power Configuration > Parameter Set List

Parameter Set List

Defines 32 different sets of measurement control settings, to be used in retriggered list
mode ("Trigger > Trigger Mode > Retrigger Preselect"). The parameters correspond to
the general settings described in chapter 3.3.2.3, "Power Configuration > Measurement
Control", on page 118. The default values for all parameter sets are equal.

Remote command:

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:TYPE
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:TYPE:ALL
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth:ALL
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:BANDpass:BWIDth
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer :BANDpass:BWIDth:ALL
CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth
CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth:ALL
CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENgth
CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENgth:ALL
TRIGger:GPRF:MEAS<i>:POWer:PSET:0FFSet
TRIGger:GPRF:MEAS<i>:POWer:PSET:0FFSet:ALL

e
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3.3.2.5 Power Configuration > Trigger Settings

The "Trigger" parameters configure the trigger system for the "Power" measurement.

=-Trigger
----- Trigger Source Free Run -
----- Trigger Slope Rising Edge =
---- Trigger Threshold —30.00 dB
----- Trigger Offset 0.100000 ms =
----- Trigger Timeout 1.00 =
----- Minimum Trigger Gap 0.00 ps =
----- Trigger Mode Trigger Once -

Fig. 3-38: Power Configuration: Trigger

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional
options.

"Free Run" The measurement starts immediately after it is initiated; no trigger is
used. The remaining trigger settings are not relevant for "Free Run"
measurements.

"IF Power" The measurement is triggered by the measured power steps. The trig-
ger event is generated after down-conversion of the measured RF sig-
nal to the IF band. The "Trigger Slope", "Trigger Threshold", "Trigger
Offset", and the remaining trigger settings are valid for this trigger
source; they should be adjusted to the measured power steps.

"...External..."  External trigger signal fed in via TRIG A or TRIG B on the rear panel of
the instrument.

"GPRF Gen..." Trigger event provided by the arbitrary waveform generator of a "GPRF
Generator" application (option R&S CMW-B110A). The "GPRF
Gen..." trigger events are generated while an ARB file is processed.

Remote command:
TRIGger :GPRF:MEAS<i>:POWer:CATalog:SOURce?
TRIGger:GPRF:MEAS<i>:POWer:SOURce

Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer:SLOPe

—
User Manual 1173.9640.02 — 05 122



R&S®CMW GPRF Measurements

|
GUI Reference

Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer:THReshold

Trigger Offset
Defines a time delaying the start of the measurement relative to the trigger event. This
setting has no influence on "Free Run" measurements.

See also Measurement Length.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer:0FFSet

Trigger Timeout

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer:TOUT

Minimum Trigger Gap
Defines a minimum duration of the power-down periods (gaps) between two triggered
power pulses. This setting is valid for an "(IF) Power" trigger source.

The trigger system is controlled by means of a timer which is reset to zero in the following

instances:

e At the IF power-down ramp of each triggered or untriggered pulse, even though the
previous counter may not have elapsed yet. A power-down ramp is detected when
the signal power falls below the trigger threshold.

e At the beginning of each measurement: The minimum gap defines the minimum time
between the start of the measurement and the first trigger event.

The trigger system is re-armed as soon as the timer has reached the specified minimum
gap.

e
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The "Minimum Trigger Gap" can be used to prevent unwanted trigger events due to fast
power variations. Such events may occur e.g. for measurements on 8PSK-modulated
bursts where the power can drop for a short time.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer :MGAP

Trigger Mode

Defines the trigger scheme for the measured step sequence. Each trigger event (e.g. an
event derived from the RF input power ramp) can trigger a single measurement step or
a series of consecutive measurement steps. This setting has no impact on "Free Run"
measurements.

For details on the "Trigger Mode" refer to Trigger Modes. The power steps for the "Ret-
rigger Preselect" mode are selected in the "List Configuration" section.

Remote command:
TRIGger:GPRF:MEAS<i>:POWer :MODE

3.3.2.6 Power Configuration > List Configuration

The "List Configuration" parameters activate and configure the list mode of the GPRF
"Power" measurement. See also Single Step vs. List Mode.

- List Configuration

----- List Mode Off ~
----- 1Q Data Capture: Off ~ Magnitude Unit: Volt -
---- Parameter Set Global List only possible if Trigger Mode = Retrigger Preselect

----- TX Increment Timing  Step Boundary -
----- List Section Start Index: 0 Stop Index: 19 Result Count: 20

Index Re- 1Q Param.
Rep. Frequency Ref. Level Exp. Nom. Pow. i Nt ok

L|st [0] 1 750.0000000 MHz -10.000dBm -10.000 dBm v I =

~List [1] 1 760.0000000 MHz -10.000dBm -10.000 dBm = [ =
iList [2] 1 770.0000000 MHz -10.000dBm -10.000 dBm = H —
Iy =t 4 TON ANAAAAN MU~ 30 000 AD e 30 A0 A D e = —

Fig. 3-39: Power Configuration: List Configuration
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List Mode

Enables or disables the list mode. "Off" means that the "Power" measurement yields
results at a single power and frequency. If the "List Mode" is switched on, the R&S CMW
measures a list of power steps in accordance with the "List Mode" settings.

This parameter is also available in the "Measurement Control" section.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST

IQ Data > Capture
Enables or disables the 1/Q data measurement. For a general introduction refer to chap-
ter 3.2.1.6, "I/Q Data Measurement", on page 87.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:CAPTure

IQ Data > Magnitude Unit

Selets the physical unit for I/Q measurement results. The R&S CMW returns the 1/Q
amplitudes either in "Voltage" units (into a 50 Q load impedance) or as linear "Raw"
amplitudes in Int16 format (value range —32768 to +32767). The maximum raw amplitude
value (full scale value) corresponds to the selected reference level (see "Expected Nom-
inal Power" on page 116).

Irrespective of the selected magnitude unit, it is possible to retrieve the 1/Q data in ASCII
format or as binary 32-bit IEEE 754 floating point numbers. These data formats are the
same as in the "I/Q Recorder" measurement; see chapter 3.2.4.3, "ASCI| and Binary Data
Formats", on page 103.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:MUNit

Parameter Set

Selects the measurement control settings for the power measurement. This parameter

only affects the last column in the frequency/level list.

e "Global" means that the global settings in the "Measurement Control" section are
used. If the list mode is enabled, the global settings are used for all frequency/level
steps, irrespective of the "Parameter Set" selection in the list.

e "List"is available only while the "Retrigger Preselect" mode is active ("Trigger > Trig-
ger Mode: Retrigger Preselect"). If "List" is selected and the list mode is active ("List
Configuration > List Mode: On"), the R&S CMW can change its measurement control
settings at each retriggered frequency/level step.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:PSET

TX Increment Timing
Specifies the timing of the "GPRF Meas<i>:Power" trigger the Power Measurement pro-
vides in List Mode.

Trigger signals can either be generated at every "Step Boundary" or in the middle of the
gaps between subsequent measurement intervals ("Meas Gap Centered").

|
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Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:TXITiming

List Section

Defines the segment range to be used in list mode. The R&S CMW measures all list
segments between the "Start Index" and the "Stop Index"; the number of measurement
results ("Count"; the sum of all "Index Rep." values between the start index and the stop
index) is displayed for information.

Note:

e The list contains 4000 segments; only the section between "Start Index" and "Stop
Index" is displayed at the GUI

e The measurement of an individual list segment is repeated "Index Rep." times, yield-
ing "Index Rep." measurement results for this segment

e The total number of results ("Count") is limited to 10000

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:STARt
CONFigure:GPRF:MEAS<i>:POWer:LIST:STOP
CONFigure:GPRF:MEAS<i>:POWer:LIST:SSTop
CONFigure:GPRF:MEAS<i>:POWer:LIST:COUNt?

List > Frequency / Exp. Nom. Pow.

Definition of (up to) 4000 list segments. The value range for the frequency covers the
entire configurable input frequency range of the instrument, the level range depends on
the selected RF connector. Each segment can be repeated a selectable number of times
("Index Rep."), however, the total number of steps ("Count") must not exceed 10000.

The power values in the list configure the analyzer of the R&S CMW in accordance with
the input power of the measured RF signal. Selecting (approximately) correct values can
improve the accuracy of the "Power" measurement. To avoid an overload of the input
path, the "User Margin" should account for possible power variations of the input signal
(crest factor).

The "List Config. > Fill List..." hotkey opens a dialog which considerably simplifies the
configuration of the frequency/level list. The dialog defines a list segment of arbitrary start
index ("Start at Index") and length ("Index Range"). Within the segment, the frequency
and expected nominal power increase or decrease in equal steps.

e
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Start at Index 0
Index Range 5
Index Repetition 1
Frequency

Start with 1685.0000000 MHz ~

Increment by 0.0000000 MHz -

Level (RMS)
Start with 0.00 dBm
Increment by 0.00 dBm
Retrigger [

Apply Cancel

Remote command:

CONFigure:GPRF:MEAS<i>:POWer:
CONFigure:GPRF:MEAS<i>:POWer:
CONFigure:GPRF:MEAS<i>:POWer:
CONFigure:GPRF:MEAS<i>:POWer:
CONFigure:GPRF:MEAS<i>:POWer:
CONFigure:GPRF:MEAS<i>:POWer:

LIST:
LIST:
LIST:
LIST:
LIST:
LIST:

FREQuency
FREQuency:ALL
ENPower
ENPower:ALL
IREPetition
IREPetition:ALL

List > Retrigger

Enables the steps for "Retrigger Preselect" mode (see Trigger Mode).

Note: If a list step contains an "Index Rep." > 1 in combination with an enabled retrigger,
the retrigger setting applies to the first frequency/level step in the index repetition range
only. The following list definitions are equivalent.

List [#] Index Rep. Frequency Exp. Nom. Power Retrigger
0 1 1000 MHz 0dBm on
1 1 1000 MHz 0dBm off
2 1 1000 MHz 0dBm off
3 1 1000 MHz -30 dBm off
4 1 2000 MHz 0dBm on
5 1 2000 MHz 0dBm off
6 1 2000 MHz 0dBm off
7 1 3000 MHz 0dBm on
List [#] Index Rep. Frequency Exp. Nom. Power Retrigger
0 3 1000 MHz 0dBm on
1 1 1000 MHz -30 dBm off

|
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List [#] Index Rep. Frequency Exp. Nom. Power Retrigger
2 3 2000 MHz 0 dBm on
3 1 3000 MHz 0 dBm on

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRigger
CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRigger:ALL

List > IQ Data

Enables the I/Q data measurement in the frequency/level steps. The I/Q data is available
in addition to the other power measurement results and can be retrieved using remote
control commands. See chapter 3.2.1.6, "l/Q Data Measurement”, on page 87.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:ALL

List > Parameter Set

Selects one of the predefined measurement control parameter sets. The selection is
available for each retriggered power step ("Retrigger Preselect" mode). The parameter
set remains valid until the next retriggered step with a different parameter set is mea-
sured. See also chapter 3.3.2.4, "Power Configuration > Parameter Sets ",

on page 121.

Remote command:
CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET
CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET:ALL

3.3.2.7 Power Configuration > Display

The "Display" parameters configure the appearance of the measurement menu and
select the displayed results.

El-Display
View Selection DiagramView =
B-Diagram Traces Show

-~ Power Current RMS W~
-~ Power Current Minimum B
Power Current Maximum [ ] [
Power Average RMS B
Power Minimum =
Power Maximum Or
“-Standard Deviation | I

Fig. 3-40: Power Configuration: Display Parameters

Display - View Selection
Selects the diagram view or the table view to display the Measurement Results.

-
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Display - Diagram Traces
Selects the statistical results to be shown in the diagram view.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview

Remote command:
Measurement results are selected by means of the CURRent, AVERage, MINimum,

MAXimum mnemonics in the command headers; see Measurement Results: Single Step
Power Evaluation and List Mode.

3.3.2.8 Measurement Results
The "Power" measurement dialog shows the results in several alternative views; see
detailed description in section Measurement Results.

In single step mode and "Power" evaluation mode only the summary statistics are dis-
played:

-5.000 dBm

Settings
Frequency 1685.0000000 MHz -

Results Expected Mom. Power 0.00 dBm

Pawer Current Win. 7.000 dBm Filter Type Gauss -
Power Current has. -3.000 dBm Bandwidth 1MHz ~

Power Average RMS £.000 dBm Step Length 576.9230769000 ps ~

Power Minirmurm -10.000 dBm hleasurerment Length 300.000 ps -~

Power Maximum 0.000 dBm Trigger Offget 100.000 ps ~

Standard Deviation 10,000 dB Trigger Maode Trigger Once ~

Fig. 3-41: Power measurement results: Single step power diagram (Display Mode: Power)

In list mode, basically the same results are returned, but separately for each step. The
diagram view shows a bar graph for the measured power values and tables with the
numerical results at a particular power step and the essential measurement settings.
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Frequency. 750.0000000 MHz Ref Level.-10.00 dBm  Connector: RF1COM
q Pawer[dBm]

a 1 2 3 4 ] 4 T g 9 1 11 12 13 14 15 16 17 18 14
Settings @ Marker

Statistic Count 1/10 Frequency 750.0000000 MHz ~
Results @ Marker Expected Mom. Power —10.0 dBm
# FPower Current RMS 4 5.000 dBm General Settings
- Filter Type Gauss ~
# Power Current Min. 8.000 dBm
Bandwidth 1MHz ~
Power Current hax. -4.000 dBm AN z
# Power Average RMS -£.000 dBm Slizgp Langin 376.9230763000 ps  ~
Pawer Minimum 11.000 dBm Measurement Length 300000 ps  ~
Poweer Maximum -1.000 dBm Trigger Offset 100.000 ps ~
# Standard Deviation 10.000 dB Trigger hMaode Trigger Once ~

Fig. 3-42: Power measurement results: List mode diagram view

The table view shows the results in the bar graphs of the diagram view as a table with
numeric values.

Fregquency. 1685.00000 MHz Ref Level: 0,00 dBm  Connector: RF1ICOM

Povwer Current Current Current Average Minimum Maximum =
RMS [dBm] Min. [dBm] Max. [dBm] RMS [dBm] Min. [dBm]  Max. [dBm]
[o] -~ 5.000 5.000 4.000 -7.000 -11.000 -1.000
[1] 5.000 5.000 -2.000 -7.000 9.000 0.000
[2] 9.700 8.700 4.700 5.300 -10.300 0.700
[3] 5.600 5.600 -3.600 5.600 9.600 0.400
[4] A.100 49.100 -3.100 £.900 -11.900 0.100
[5] 5.200 5.200 2.200 -7.200 -11.200 0.200
[6] 5.4500 4.500 5.500 B.500 -12.500 2500
[7] -5.400 B.600 4.800 -7.600 -12.600 -2.800
[8] -3.900 9.900 -2.900 8.100 -12.100 -1.100
[9] 4.400 B£.400 4.400 9.400 -11.400 3400
[10] -7.300 4.300 -1.300 -.700 -11.700 3.700
[11] 5.000 8.000 A.000 -10.000 -14.000 -4.000
[12] 4.700 5.700 -2.700 8.300 -13.300 -3.300
[13] 5.600 -11.600 -5.600 4.600 -14.600 2600
[14] 5.100 5.100 0.100 -10.900 -13.900 2900
[15] 5.200 -10.200 -7.200 9.200 -15.200 5.200
[16] -3.500 -3.500 -2.300 9.500 -13.500 -3.500
[17] 5.600 5.600 5.600 9.600 -13.600 -3.800
[18] -3.900 -2.900 0.100 -12.100 -16.100 -4.100

191 ] A2 4dnn £ Ann AN dnn A4 Ann Adnn T

Statistic Count 1/10

Fig. 3-43: Power measurement results: Table View

e
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In single step mode and "Statistic" evaluation mode, the diagram view shows the statis-
tical distribution/density of the measured power samples (to be more precise: their devi-
ation from the average power):

@ off ¥ - 1 P off ¥ - B Oft ¥ -
100 ability[%] W AweH
10 Il Current
1
0.1
0.0
0.001
0.0001
0.00001
0.000001 dB
o1 2 3 4 ] 43 T 2 9 10 11 12 13 14 14 16 17 18 18 20
10,000%
Sample Count 999511718
- 1,0000% 6.656 (B
Sample Time 10.000 s

0,1000% §.391 dB
0,0100%
0,0010% 10.641 dB
0,0001%

75491 dBm
(Max Pawer 62.348 dBm
\PAR 13.143 dB

1001 Probahility[ %]
10

1

0.1
0.01
oo
0.0001

0.00001

0.000001 ___J_mm“

-80-75 -70 -65 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 10 -5 0 5 10 15 Z0

10,000%

1,0000% 6.656 dB
0,1000% 8.391 dB
0,0100% 9.656 dB
0,0010% 10.641 dB
0,0001%

299511718
Sarmple Tirme 10,000 s

Sample Count

75.491 dBm
hax Power £2.348 dBm
PAR 13.143 dB

Avy Power

Fig. 3-44: Power measurement results: Single step statistic diagrams (Display Mode: Statistic)

SCPI command:
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CONFigure:GPRF:MEAS<i>:POWer :MODE

FETCh:GPRF:MEAS<i>:POWer:CURRent? etc., see Measurement Results: Single
Step Power Evaluation and List Mode

FETCh:GPRF:MEAS<i>:POWer:CCDF?, FETCh:GPRF:MEAS<i>:POWer:APD?,
FETCh:GPRF:MEAS<i>:POWer:CCDF:PROBability? etc.

FETCh:GPRF:MEAS<i>:POWer:ESTatistics?

FETCh:GPRF:MEAS<i>:POWer:IQData?

Spectrum Analyzer: Parameters and Settings

The Spectrum Analyzer provides several groups of settings. The measurement dialog
provides all measurement results.

Spectrum Analyzer measurement requires option CMW-KMO010.

3.3.31

o  Measurement CONIOL....... ... e it 132
o  Spectrum Configuration........coeeeiiiiiiieii i 133
e Spectrum Configuration: Measurement Control...........ccceeiiiiiiieii e, 133
e Spectrum Configuration: Trigger SettingsS.....cuuuueiieeeeiiiiii e 134
e Spectrum Configuration: Analyzer Settings..........ccccvvviiiiii 136
L I AN (o [1io] g F= 1 I 0] 1 = £ T U 140
o  Measurement RESUILS. ..o 141

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

Spectrum

RUN

Spectrum (Softkey)
The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:
INITiate:GPRF:MEAS<i>:SPECtrum
STOP:GPRF:MEAS<i>:SPECtrum

ABORt : GPRF:MEAS<i>:SPECtrum
FETCh:GPRF:MEAS<i>:SPECtrum:STATe?
FETCh:GPRF:MEAS<i>:SPECtrum:STATe:ALL?

|
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3.3.3.2 Spectrum Configuration

The spectrum measurement is configured using the parameters in the "Spectrum Con-
figuration" dialog. The RF input path settings in the upper part of the dialog are also used
by other GPRF measurements; see Signal Routing and Analyzer Settings.

---- Scenario StandAlone (Non-Signaling) ~

---- RF Routing Connector: RF1COM - | Converter: RFRX1 -
----- External Attenuation (Input) 0.00 dB

----- Frequency 1685.0000000 MHz ~

---- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 dBm

---- User Margin 1.00 dB

----- Mixer Level Offset 0 dB

Fig. 3-45: GPRF measurements: Signal routing and analyzer settings

\ In"Combined Signal Path" measurement scenarios the frequency sweep mode cannot
/ be used.

3.3.3.3 Spectrum Configuration: Measurement Control

The "Measurement Control" parameters define how the R&S CMW acquires measure-
ment data.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

Iél--{l'll'leasurement Control |

Repetition Continuous ~

- Statistic Count 1

Fig. 3-46: Spectrum Configuration: Measurement Control

Repetition
Defines how often the measurement is repeated if it is not stopped explicitly.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:REPetition
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Statistic Count

Defines the number of measurement intervals per measurement cycle (statistics cycle,
single-shot measurement). This value is also relevant for continuous measurements,
because the averaging procedures depend on the statistic count.

In the spectrum measurement, a measurement interval is a complete frequency sweep.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:SCOunt

Spectrum Configuration: Trigger Settings

The "Trigger" parameters configure the trigger system for the zero span mode of the
spectrum analyzer measurement. The corresponding branch of the configuration tree is
inactive if the spectrum analyzer is in "Frequency Sweep" mode (default).

éﬂTﬁgger |
- Trigger Source Free Run -
- Trigger Slope Rising Edge ~
- Trigger Threshold —30.00 dB
- Trigger Offset 0.000000 ms ~
- Trigger Timeout W 1.00 s
- Minimum Trigger Gap 0.00 ps -

Fig. 3-47: Spectrum Configuration: Trigger

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional
options.

"Free Run" The measurement starts immediately after it is initiated; no trigger is
used. The remaining trigger settings are not relevant for "Free Run"
measurements.

"IF Power" The measurement is triggered by the measured video power steps. The

trigger event is generated after down-conversion of the measured RF
signal to the IF band and subsequent video filtering (if any). The "Trigger
Slope", "Trigger Threshold", "Trigger Offset", and the remaining trigger
settings are valid for this trigger source; they should be adjusted to the
measured power steps.

"...External..."  External trigger signal fed in via TRIG A or TRIG B on the rear panel of
the instrument.

Remote command:

TRIGger:GPRF:MEAS<i>:SPECtrum:CATalog:SOURce?

TRIGger:GPRF:MEAS<i>:SPECtrum:SOURce

e
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Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger:GPRF:MEAS<i>:SPECtrum:SLOPe

Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:GPRF:MEAS<i>:SPECtrum:THReshold

Trigger Offset
The "Trigger Offset" parameter defines the start of a triggered "Zero Span" (time domain)
measurement relative to the corresponding trigger event.

Remote command:
TRIGger:GPRF:MEAS<i>:SPECtrum:0FFSet

Trigger Timeout

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Minimum Trigger Gap
Defines a minimum duration of the power-down periods (gaps) between two triggered
power pulses. This setting is valid for the "IF Power" (Video) trigger source.

The trigger system is controlled by means of a timer which is reset to zero in the following

instances:

e At the IF power-down ramp of each triggered or untriggered pulse, even though the
previous counter may not have elapsed yet. A power-down ramp is detected when
the signal power falls below the trigger threshold.

e At the beginning of each measurement: The minimum gap defines the minimum time
between the start of the measurement and the first trigger event.

The trigger system is re-armed as soon as the timer has reached the specified minimum
gap.
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Start of No trigger Trigger Mo trigger Trigger
measure- event w EVent event event

ment

o (] e ]
Minimum Minimum L armed Min. Min. Min.
Trigger Trigger Trigger Trigger Trigger
Gap Gap Gap Gap Gap

-
t

The "Minimum Trigger Gap" can be used to prevent unwanted trigger events due to fast
power variations. Such events may occur e.g. for measurements on 8PSK-modulated
bursts where the power can drop for a short time.

3.3.3.5 Spectrum Configuration: Analyzer Settings

First and most important the "Analyzer Settings" determine the domain ("Span Mode") of
the "Spectrum" measurement:

e Frequency domain ("Frequency Sweep" mode): a swept spectrum analysis is per-
formed using a Gaussian Filter with configurable resolution bandwidth.
The frequency range can be specified either by its center and span or by its start and
stop frequency.

e Time domain ("Zero Span" mode): the spectrum analyzer remains tuned to the

specified "Center" frequency and the (IF) signal is filtered by a Gaussian or bandpass
filter with configurable bandwidth.

For both domains a video filter with configurable bandwidth can be applied to the resulting
amplitude values and an appropriate detector can be selected for the display.

@ Measurements above 3.3 GHz require option R&S CMW-KB036.

|
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é--{Analyzer Settings |

E-Frequency
~~Center / Span Center: 1685.000 MHz Span: 3230.000 MHz
L Start / Stop Frequency Start: 70.000 MHz Stop: 3300.000 MHz
El-Span
---- Span Mode FrequencySweep ~
----- Span Settings 3230.000 MHz Last Span Full Span
B-Freguency Sweep
----- RBWY 10 MHz M Auto
----- VBW Off M Auto
----- Sweep Time 64.600 ms ¥ Auto
El-Zero Span
---- RBWY Filter Type: Gauss - | Bandwidth: 10 MHz ~
----- VBW off - [T Auto
----- Sweep Time 10.000 ms

Fig. 3-48: Spectrum Configuration: Analyzer Settings

Frequency > Center
Defines the center frequency of the spectrum measurement.

In frequency sweep mode, setting the center frequency will adjust the start and stop

frequency

e keeping the frequency span constant, if neither the start frequency reaches its lower
limit (70 MHz) nor the stop frequency reaches its upper limit (6000 MHz)

e reducing the frequency span to the maximum possible value compatible with the
supported frequency band (70 MHz to 6000 MHz), if either the start frequency rea-
ches its lower limit (70 MHz) or the stop frequency reaches its upper limit (6000 MHz)

In zero span mode, setting the center frequency will leave the start frequency, stop fre-
quency and span unchanged. These values will be adjusted according to the new center
frequency and (appropriately reduced) span as soon as the frequency sweep mode is
selected.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:CENTer

Frequency > Span

Defines the frequency span for the "Frequency Sweep" mode. The minimum possible
span is 500 Hz, the maximum possible span is limited by the supported frequency band
(70 MHz to 6000 MHz).

In the "Frequency Sweep" mode the span setting adjusts the x-axis scale of the spectrum
diagram.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN

|
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Frequency > Start / Stop Frequency
Defines the frequency range for the "Frequency Sweep" mode by setting start/stop fre-
quency.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:STARt
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:STOP

Span Mode
Setting the "Span Mode" activates either the "Frequency Sweep" mode or the "Zero
Span" mode.

The spectrum diagram is adjusted according to the selected mode:

e In "Frequency Sweep" mode the x-axis represents the sweept frequencies and is
scaled according to the configured frequency range. The y axis represents the signal
power. By default the R&S CMW automatically sets the RBW, VBW and sweep time.

e In"Zero Span" mode the x-axis represents time and is scaled according to the con-
figured single shot measurement ("Sweep") time. The y axis represents the signal
power. The VBW can be automatically set.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN:MODE

Span Settings
The meaning of the "Span" value was explained above.

With the "Last Span" and "Full Span" buttons, the span can be set to

e its previous value in the history of span values
e its maximum value of 5930 MHz, implying a "Start Frequency" of 70 MHz and a "Stop
Frequency" of 6000 MHz

respectively.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN

Frequency Sweep > RBW
The minimum RBW is 100 Hz, the maximum RBW is 10 MHz.

With "Auto" RBW selection, the R&S CMW sets the RBW to 2% of the span, rounded up
to the next possible RBW value - if such a value exists. Otherwise the maximum possible
RBW of 10 MHz is selected.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW:AUTO

Frequency Sweep > VBW
The minimum VBW is 10 Hz, the maximum is 10 MHz.

With "Auto" VBW selection, the R&S CMW sets VBW = 3 x RBW, rounded up to the next
possible VBW value if such a value exists. Otherwise the video filter is switched off.

e
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A restricted bandwidth of the logarithmic video signal causes signal averaging and thus
results in a too low indication of the power.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW:AUTO

Frequency Sweep > Sweep Time

The time required to record the whole frequency spectrum that is of interest is described
as sweep time.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT:AUTO

Zero Span > RBW > Filter Type

In Zero Span mode it is possible to select the IF filter type that shall be used for signal
analysis. Either gaussian or bandpass filtering can be selected.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:TYPE

Zero Span > RBW > Bandwidth
In Zero Span mode the RBW determines the frequency band around the center frequency
whose power shall be measured

For Gauss filters, the minimum RBW is 100 Hz, the maximum RBW is 10 MHz. The
bandpass filter is 40 MHz wide.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:GAUSs
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:BANDpass

Zero Span > VBW
The minimum VBW is 10 Hz, the maximum is 10 MHz.

With "Auto" VBW selection, the R&S CMW sets VBW = 3 x RBW, rounded up to the next
possible VBW value if such a value exists. Otherwise the video filter is switched off.

A restricted bandwidth of the logarithmic video signal causes signal averaging and thus
results in a too low indication of the power.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW:AUTO

Zero Span > Sweep Time

The time spent on recording the signal power.

Remote command:
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT:AUTO

-
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3.3.3.6 Additional Hotkeys

Detector
Defines how the result traces (1001 values) are calculated from the raw set of samples
(per "pixel").

A ,/gamples —/-4\ N-5

Video voltage
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Pixel n : Pixel (n+1) :
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Displayed sample
Fig. 3-49: Detectors> Spectrum Meausrement

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

"Average" The logarithmic or linear average of the sample values is displayed (see
averaging mode).

"RMS" The RMS value of the sample values is displayed.

"Sample" The value of the first sample is displayed.

"AutoPeak" The range between MinPeak and MaxPeak is displayed.

"MinPeak" The smallest sample power is displayed.
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"MaxPeak" The largest sample power is displayed.

Remote command:
-/-

Averaging Mode
Defines how the R&S CMW calculates the average traces from the current results.

"Logarithmic"  Averaging of the displayed current dBm values. In frequency ranges

where the trace shows random variations (noise), logarithmic averaging
will decrease the displayed signal level.

"Linear" Averaging of the linear powers: The current dBm values are converted
to linear power values (in W) and averaged; the result is re-converted
into a dBm value and displayed. The result is the true average mea-
sured power at any trace point including random effects.

Remote command:

CONFigure:GPRF:MEAS<i>:SPECtrum:AMODe

3.3.3.7 Measurement Results

Depending on the selected span mode, the "Spectrum” tab either displays the signal
spectrum or the time domain representation of the signal power:

Trace Results
Signal spectrum

Center: 1000.00 MHz ~ Span: 100.00000 MHz  Ref Level:  0.00 dBm  Connector: RE1ICOM

» @ Off W - » Q= ot = - + B ot = —
Power[dBm)] W Currert
W Average
u] flzecirmLim
0 tlimirmicatm

-20

-400

-60

-0

=100

MHz
Center: 1.0000000000GHz 10.000MHzs Span; 1000000000 MHZ
Statistic Count REW 1 MHz Detector AutoPeak
171 B 3 MHz
Sweeep Time 2.000 ms

Fig. 3-50: Spectrum: Frequency Sweep Results

or power vs. time results.
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Center:  900.00 MHz fero Span Ref Level.  0.00 dBm  Connector: RF1COM
» @ off oy - & Q= off oy - 8= off oy
Power[dBm)] W Currert
W Averange
0 fdaximim
2 tinirmum
-20

5
1.000mss
Statistic Count REWY 10 MHz Detector AutoPeak
141 W EWY Off
Sweep Time 10.000 ms

Fig. 3-51: Spectrum: Zero Span Results

Remote command:
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:CURRent?,
FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPle:CURRent? etc.

FFT Spectrum Analyzer: Parameters and Settings

The FFT Spectrum Analyzer provides several groups of settings. The most important
measurement settings are also displayed in the measurement dialog. The measurement
dialog provides all measurement results.

o  Measurement CONIOL.......c.uiiiiiiiiiei e e e 142
e FFT Spectrum Analyzer Configuration............coooeriiiiiiiiiiiciciice e 143
e FFT Configuration: Measurement Control...........cccceeeeeiieiiiiiiiiieeececeeeeeeeeeeeeee 143
e FFT Configuration: Trigger SettingsS....c..uuuaiiiiiiiiiieee e 146
®  AdditioNal HOKEYS. .. ..ttt 149
o Measurement RESUILS........cooiiiiiii e 149

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

User Manual 1173.9640.02 — 05 142



R&S®CMW GPRF Measurements

GUI Reference

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

FFT

FFT (Softkey)

The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:

INITiate:GPRF:MEAS<i>:FFTSanalyzer etc.
FETCh:GPRF:MEAS<i>:FFTSanalyzer:STATe?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:STATe:ALL?

3.3.4.2 FFT Spectrum Analyzer Configuration

The "FFT Spectrum Analyzer" is configured using the parameters in the "FFT Configu-
ration" dialog. The RF input path settings in the upper part of the dialog are also used by
other GPRF measurements; see Signal Routing and Analyzer Settings.

----- Scenario StandAlone {Non-Signaling) -

---- RF Routing Connector: RF1COM - | Converter: RFRX1 -
----- External Attenuation (Input) 0.00 dB

---- Frequency 1685.0000000 MHz ~

----- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 d¢Bm

---- User Margin 1.00 dB

----- Mixer Level Offset 0 dB

Fig. 3-52: GPRF measurements: Signal routing and analyzer settings

3.3.4.3 FFT Configuration: Measurement Control
The "Measurement Control" parameters define how the R&S CMW acquires measure-
ment data.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

El-Measurement Control

- Repetition SingleShot -
- Statistic Count 1

- Measure on Exception ]

- Frequency Span 10 MHz -~

- FFT Length 2k -

- Detector Peak -

-~ Averaging Mode Logarithmic ~

Fig. 3-53: FFT Configuration: Measurement Control
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Repetition
Defines how often the measurement is repeated if it is not stopped explicitly or by a failed
limit check.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:REPetition

Statistic Count

Defines the number of measurement intervals per measurement cycle (statistics cycle,
single-shot measurement). This value is also relevant for continuous measurements,
because the averaging procedures depend on the statistic count.

In the "FFT Spectrum Analyzer" measurement, a "measurement interval" is a complete
measurement, comprising the number of samples defined by the "FFT Length".

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:SCOunt

Measure on Exception

Specifies whether measurement results that the R&S CMW identifies as faulty or inac-
curate are rejected. A faulty result occurs e.g. when an overload is detected. In remote
control, the cause of the error is indicated by the "reliability indicator".

e Off: Faulty results are rejected. The measurement is continued; the statistical coun-
ters are not re-set. Use this mode to ensure that a single faulty result does not affect
the entire measurement.

e On: Results are never rejected. Use this mode e.g. for development purposes, if you
want to analyze the reason for occasional wrong transmissions.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:MOEXception

Frequency Span
Defines the frequency span for the "FFT Spectrum Analyzer" and adjusts the x-axis scale
of the spectrum diagram.

The R&S CMW adjusts the sampling rate to ensure that the FFT result covers the selected
span. The time domain diagram is re-scaled according to the new time record length. The
span leaves the number of samples ("FFT Length") unchanged but affects the resolution
bandwidth (RBW); see Frequency Settings and Resolution Bandwidth. Both the sampling
rate and the RBW increase with the selected span.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FSPan

—
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FFT Length

Sets the number of samples that the R&S CMW uses for the FFT analysis. The sampling
rate is not affected so that the total time record length is proportional to the "FFT length".
The time domain diagram is re-scaled according to the new time record length; the fre-
quency span (and thus the spectrum diagram) remains unchanged.

The number of samples is always an integer power of two. A "1k" length corresponds to
1024 samples, a "16k" length corresponds to 16384 samples. A large FFT length
improves the frequency resolution, at the expense of the measurement speed; see Fre-
quency Settings and Resolution Bandwidth.

The "Frequency Span" and "FFT Length" settings both affect the resolution bandwidth
(RBW). To improve the frequency resolution (i.e. decrease the RBW) you can:

e Select a smaller span (if you do not want to slow down the measurement and do not
need a large span).
e Select a large FFT length (if you need a large span).

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FFTLength

Detector
Defines how the spectrum curve is calculated from the total set of frequency domain
samples.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

e Fora"1k" FFT length, the passband of the receiver filter contains 4 * 801 samples.
The factor 4 is due to upsampling. The detector combines 4 adjacent samples into a
single frequency point.

e Fora"nk"length (n =2, 4, 8, 16), the passband contains 4 * n * 801 samples. The
detector combines 4 * n adjacent samples into a single frequency point.

"Peak" The sample with the largest power is displayed. This ensures that nar-
row peaks will not be smoothed out due to averaging.

"RMS" The RMS value of the n samples is displayed. Over-estimation of sto-
chastic signals (noise) is avoided.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:DETector

Averaging Mode
Defines how the R&S CMW calculates the average FFT trace from the current results.

"Logarithmic"  Averaging of the displayed current dBm values. In frequency ranges
where the trace shows random variations (noise), logarithmic averaging
will decrease the displayed signal level.

"Linear" Averaging of the linear powers: The current dBm values are converted
to linear power values (in W) and averaged; the result is re-converted
into a dBm value and displayed. The result is the true average mea-
sured power at any trace point including random effects.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:AMODe

|
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3.3.4.4 FFT Configuration: Trigger Settings

The "Trigger" parameters configure the trigger system for the "FFT Spectrum Analyzer".

=-Trigger
----- Trigger Source Free Run hd
----- Trigger Slope Rising Edge ~
----- Trigger Threshold -30.00 dB
E-Trigyer Offset
Trigger Offset Mode || Fizxed hd
- Trigger Offset 0.000000 ms ~
- Trigger Offset Start 0.000000 | ms
E'""Trigger Offset Stop 1.000000 | ms
---- Trigger Timeout 1.00 s
----- Minimum Trigger Gap 0.00 ps -

Fig. 3-54: FFT Configuration: Trigger

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional

options.

"Free Run" The measurement starts immediately after it is initiated; no trigger is
used. The remaining trigger settings are not relevant for "Free Run"
measurements.

"IF Power" The measurement is triggered by the measured power steps. The trig-

ger event is generated after down-conversion of the measured RF sig-
nal to the IF band. The "Trigger Slope", "Trigger Threshold", "Trigger
Offset", and the remaining trigger settings are valid for this trigger
source; they should be adjusted to the measured power steps.

"...External..."  External trigger signal fed in via TRIG A or TRIG B on the rear panel of
the instrument.
"GPRF Gen..." Trigger event provided by the arbitrary waveform generator of a "GPRF

Generator" application (option R&S CMW-B110A). The "GPRF
Gen..." trigger events are generated while an ARB file is processed.

Remote command:
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:CATalog:SOURce?
TRIGger :GPRF:MEAS<i>:FFTSanalyzer:SOURce

Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:SLOPe

-
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Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:THReshold

Trigger Offset
The "Trigger Offset" parameters define the center of the FFT window (and thus the time
domain diagram) relative to the trigger events. Depending on the "Trigger Offset Mode",
the center is shifted by a "Fixed" time value or is "Variable", between the selected start
and stop times.

The purpose of a variable trigger offset is to modify the calculation of average FFT spec-
trum analyzer results, excluding repeated data patterns in consecutive measurements.
The window position is calculated as a function of the "Trigger Offset Start" and the
"Trigger Offset Stop" values and the "Statistic Count":

T — T ornor st
T () = T e + (12— 1) 0502~ @
Wm[ j Clffset Zart I: ) < Statistic Count =—1

In the formula above, n runs from 1 to the <Statistic Count> value. For <Statistic Count>
=1, the variable trigger offset corresponds to a fixed trigger offset at Togeet start- AN €XAM-
ple for a variable trigger offset for a bursty signal with "IF Power" trigger and an FFT
window length which is much smaller than the burst length is shown below.

A
p : Input Signal
Statistic Length = &
| 1
FFT FFT FFT FFT FFT
window window window window window -
1 1 >
Trigger t

Offset Start

i J

Trigger Offset Stop

Fig. 3-55: Variable trigger offset

|
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For a sequence of triggered bursts which carry identical data patterns, the variable trigger
offset can provide uncorrelated average results, corresponding to random data within the
consecutive shifted FFT windows.

Remote command:
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:0MODe
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:0FFSet
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:0SSTop

Trigger Timeout

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:TOUT

Minimum Trigger Gap
Defines a minimum duration of the power-down periods (gaps) between two triggered
power pulses. This setting is valid for an "(IF) Power" trigger source.

The trigger system is controlled by means of a timer which is reset to zero in the following

instances:

e At the IF power-down ramp of each triggered or untriggered pulse, even though the
previous counter may not have elapsed yet. A power-down ramp is detected when
the signal power falls below the trigger threshold.

e Atthe beginning of each measurement: The minimum gap defines the minimum time
between the start of the measurement and the first trigger event.

The trigger system is re-armed as soon as the timer has reached the specified minimum

gap.

Start of No trigger Trigger Mo trigger Trigger
measure- event event event event

ment

‘— > > -Lr:ri?a?:lr « » Trigger armed P E—
Minirnum Minimurm Min. Min. Min
Trigger Trigger Trigger Trigger Trigger
Gap Gap Gap Gap Gap

-
t

The "Minimum Trigger Gap" can be used to prevent unwanted trigger events due to fast
power variations. Such events may occur e.g. for measurements on 8PSK-modulated
bursts where the power can drop for a short time.

Remote command:
TRIGger :GPRF:MEAS<i>:FFTSanalyzer:MGAP
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3.3.4.5 Additional Hotkeys

The "FFT Spectrum Analyzer" provides some softkey/hotkey combinations which have
no equivalent in the configuration dialog. Most of these hotkeys provide display configu-
rations (like diagram scaling). They are self-explanatory and do not have any remote
control commands assigned.

The following hotkeys provide additional features.

Display - 1Q Display Mode
Specify whether or not the time diagrams show the influence of the Gaussian window.
The frequency-domain results are always calculated from windowed time domain data.

Remote command:
n/a

Marker - Peak Search Ranges

Defines five areas where the R&S CMW searches for peaks of the spectrum trace. A
marker is assigned to the first n areas to read the power and frequency values. <n> is
given by the selected "Number of Active Markers". You can locate several peaks in fre-
quency ranges where several areas overlap.

The peak search is particularly suited for exact frequency measurements of narrow-band
(CW) signals in the spectrum.

a x

|Numher of Active Markers 1 = |

Fullspan From To
Peak Search[0] |~ -5000.000 kHz ~ 5000.000 kHz
Peak Search [1] 7 -5000.000 kHz ~ 5000.000 kHz

Peak Search [?]
Peak Search [3]
Peak Search [4]

<

-5000.000 kHz  5000.000 kHz
—-5000.000 kHz  5000.000 kHz
-5000.000 kHz  5000.000 kHz

< %

If "Full Span" is selected, the specified frequency range is ignored; the R&S CMW
searches the peak power in the whole frequency span.

Remote command:
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEarch:NOAMarkers
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEarch

3.3.4.6 Measurement Results

The "FFT Spectrum Analyzer" dialog shows all results in three diagrams and a table with
statistical values; see detailed description in section Measurement Results.
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Level [dBm] Frequency [Hz]
Current Average Current|
Peak [ 0] —1.424 -1.426 49999.842
Feak [ 1] -11.444 —11.444  -200000.146
FPeak [3]
Peak [ 4]

Fig. 3-56: FFT Spectrum Analyzer results

Spectrum diagram
Power vs. frequency results.

Remote command:
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:CURRent? etc.

Power vs. time 1Q constellation diagram
Normalized I/Q amplitudes: The raw data acquired in time domain.

Remote command:
FETCh:GPRF:MEAS<i>:FFTSanalyzer:I? etc.

Peak table
Results of the peak search.

Remote command:
FETCh:GPRF:MEAS<i>:FFTSanalyzer:PEAKs:CURRent? etc.

I/Q Recorder: Parameters and Settings

A configuration dialog provides settings for the "I/Q Recorder" measurement. Additional
settings (e.g. the list mode settings) are available via remote control only. The measure-
ment results are written to a file, the GUI does not show any results.
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o  Measurement CONTIOL.......cccooiiiiiiiiee e e e e e e e e e e e e e e e e e eeeeae b aaaaas 151
e 1/Q Recorder Configuration.........cccccuuuuiiiiieiieieiieeieeeee e e eee e e e ee e 151
e 1/Q Recorder Configuration: Measurement Control.............ccccceeeiiiiiiiiiciiiiiieeeeen. 151
e 1/Q Recorder Configuration: Trigger Settings........cuueeeeieiiiiiiiiiiieeeeeeeee, 153

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

IQ Recorder

1Q Recorder (Softkey)
The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:
INITiate:GPRF:MEAS<i>:IQRecorder efc.
FETCh:GPRF:MEAS<i>:IQRecorder:STATe?
FETCh:GPRF:MEAS<i>:IQRecorder:STATe:ALL?

1/Q Recorder Configuration

The "I/Q Recorder" measurement is configured using the parameters in the "I/Q Recorder
Configuration" dialog. The dialog is opened automatically when the measurement is
selected (e.g. from the task bar). The RF input path settings in the upper part of the dialog
are also used by other GPRF measurements; see Signal Routing and Analyzer Set-
tings.

---- Scenario StandAlone (Non-Signaling) ~

----- RF Routing Connector: RF1COM - | Converter: RFRX1 -
----- External Attenuation {Input) 0.00 JdB

---- Frequency 1685.0000000 MHz ~

---- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 dBm

----- User Margin 1.00 dB

----- Mixer Level Offset 0 dB

Fig. 3-57: GPRF measurements: Signal routing and analyzer settings

1/Q Recorder Configuration: Measurement Control

The "Measurement Control" parameters define how the R&S CMW acquires measure-
ment data.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

|
User Manual 1173.9640.02 — 05 151



R&S®CMW GPRF Measurements

GUI Reference

Lé_l--{hlleasurement Control |

---- Measurement Timeout 0.00 s (only applicable in remote operation)
----- Pre Trigger 512 0.25600 ms
----- Post Trigger 512 0.25600 ms
----- Select File Select 1Q File...
..... File Hame l0SaveFile.iqw
----- Format a -
=-Filter
é"-"Type Gauss hd
- Bandwidth 100 kHz ~
---- Sample Ratio 1.00000000000 Sample Rate: 2000.000 kHz
----- List Mode Enable [T iswitch on only in remotel)
----- Magnitude Unit Volt ~

Fig. 3-58: I/Q Recorder Configuration: Measurement Control

Pre Trigger, Post Trigger

Defines the total number of samples and their position relative to the trigger event. The
total number of samples is equal to the sum of the "Pre Trigger" and "Post Trigger" set-
tings. The R&S CMW continuously acquires raw measurement data, so it is possible to
evaluate results prior to the actual trigger event ("Pre Trigger" samples).

For free run measurements the individual "Pre Trigger" and "Post Trigger" settings are
not relevant; the R&S CMW starts measuring immediately, acquiring the selected total
number of samples.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:CAPTure

Select File, File Name

Selects the name and path of a file that is used to store the 1/Q Recorder results in binary
format. To write the file the 1/Q Recorder measurement must be started using the mea-
surement control softkey.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:IQFile

Format

Selects the coordinates that are used to represent the I/Q Recorder results: cartesian
("1Q") or polar ("RPhi").

Remote command:

CONFigure:GPRF:MEAS<i>:IQRecorder:FORMat

Filter

Sets the type and bandwidth of the measurement filter (IF filter). The R&S CMW provides
filters of Gaussian shape with 3-dB bandwidths between 1 kHz and 10 MHz and bandpass
filters with 3-dB bandwidths between 1 kHz and 40 MHz.
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The bandpass filters are designed as root-raised cosine (RRC) filters with a roll-off of 0.1.
This ensures steep filter edges with a wide, flat passband (90 % of the filter bandwidth).
Compared to Gaussian filters, the bandpass filters require longer settling times and
therefore increase the measurement duration.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:TYPE
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:GAUSs:BWIDth
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:BANDpass:BWIDth

Sample Ratio

Reduces the sampling rate (as defined by the filter settings) by a factor <1 and thus
extends the total measurement time. See chapter 3.2.4.2, "Filter Settings and Sam-
ples", on page 102.

The resulting sampling rate is displayed for information purposes only.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:RATio
CONFigure:GPRF:MEAS<i>:IQRecorder:IQSettings:SRATe

List Mode Enable
Indicates whether the list mode has been enabled via remote control command. See
chapter 3.2.4.4, "List Mode", on page 104.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST

Magnitude Unit

Seletcs the physical unit for I/Q measurement results. The R&S CMW returns the 1/Q
amplitudes either in "Voltage" units (into a 50 Q load impedance) or as linear "Raw"
amplitudes in Int16 format (value range —32768 to +32767). The maximum raw amplitude
value (full scale value) corresponds to the selected reference level (see "Expected Nom-
inal Power" on page 116).

Irrespective of the selected magnitude unit, it is possible to retrieve the 1/Q data in ASCII
format or as binary 32-bit IEEE 754 floating point numbers; see chapter 3.2.4.3, "ASCII
and Binary Data Formats", on page 103.

Remote command:
CONFigure:GPRF:MEAS<i>:IQRecorder:MUNit

3.3.5.4 1/Q Recorder Configuration: Trigger Settings

The "Trigger" parameters configure the trigger system for the "I/Q Recorder" measure-
ment.
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éﬁTﬁgger |
---- Trigger Source Free Run =
----- Trigger Slope Rising Edge ~
---- Trigger Threshold —-30.00 dB
----- Trigger Offset 0 samples 0.00000 ms
----- Trigger Timeout W+ 1.00 s
----- Minimum Trigger Gap 0.00000 ms

Fig. 3-59: I/Q Recorder Configuration: Trigger

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional
options.

"Free Run" The measurement starts immediately after it is initiated; no trigger is
used. The remaining trigger settings are not relevant for "Free Run"
measurements. See also "Pre Trigger, Post Trigger" on page 152.

"IF Power" The measurement is triggered by the measured power steps. The trig-
ger event is generated after down-conversion of the measured RF sig-
nal to the IF band. "Trigger Slope", "Trigger Threshold" and the remain-
ing trigger settings are valid for this trigger source; they should be
adjusted to the measured power steps.

"...External..."  External trigger signal fed in via TRIG A or TRIG B on the rear panel of
the instrument.

"GPRF Gen..." Trigger event provided by the arbitrary waveform generator of a "GPRF
Generator" application (option R&S CMW-B110A). The "GPRF
Gen..." trigger events are generated while an ARB file is processed.

Remote command:
TRIGger:GPRF:MEAS<i>:IQRecorder:CATalog:SOURce?
TRIGger:GPRF:MEAS<i>:IQRecorder:SOURce

Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger :GPRF:MEAS<i>:TQRecorder:SLOPe on page 260

Trigger Offset
Defines a delay time for triggered measurements. The trigger offset delays the start of
the measurement relative to the trigger event.

Remote command:
TRIGger:GPRF:MEAS<i>:IQRecorder:0FFSet

|
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Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:GPRF:MEAS<i>:IQRecorder:THReshold

Trigger Timeout

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:GPRF:MEAS<i>:IQRecorder:TOUT

Minimum Trigger Gap
Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

The 1/Q Recorder measurement is always performed in single-shot mode, therefore it is
controlled by a single trigger event. As a consequence the minimum trigger gap condition
is valid between the start of the measurement and the first trigger event only.

Remote command:
TRIGger:GPRF:MEAS<i>:IQRecorder :MGAP

3.3.6 1/Q vs. Slot: Parameters and Settings

The "I/Q vs. Slot" measurement provides several groups of settings. The most important
measurement settings are also displayed in the measurement dialog. The measurement
dialog provides all measurement results.

I/Q vs. Slot measurement requires option CMW-KMO011.

o Measurement CONIOL.......ccuuiiiiiiieeie e e e e e e e s e s reeees 156
e 1/Q vs. Slot Configuration........ccccccciiiiiiiiiiire e 156
e 1/Q vs. Slot Configuration: Measurement Control............cccccveeeeeeieeiiiicccciiieeeeee. 156
e 1/Q vs. Slot Configuration: Trigger Settings.......cccccuuiiiiiiii e, 159
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e |/Q vs. Slot Configuration: List Configuration..........cccccoeeiiiiiiiiiiiiiiee e, 161
e 1/Q vs. Slot Configuration: Display Configuration............ccccceeviniiiiiiiiiieeeeeeeeeeeenn. 162
o  Measurement RESUILS........oooi i 163

3.3.6.1 Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

I/0Q vs. Slot
OFF

1/Q vs. Slot (Softkey)

The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:

INITiate:GPRF:MEAS<i>:IQVSlot eftc.
FETCh:GPRF:MEAS<i>:IQVSlot:STATe?
FETCh:GPRF:MEAS<i>:IQVSlot:STATe:ALL?

3.3.6.2 1/Q vs. Slot Configuration

The "I/Q vs. Slot" measurement is configured using the parameters in the "I/Q vs. Slot
Configuration" dialog. The RF input path settings in the upper part of the dialog are also
used by other GPRF measurements; see Signal Routing and Analyzer Settings.

----- Scenario StandAlone {Non-Signaling) ~

----- RF Routing Connector: RF1COM - Converter: RFRX1 -
----- External Attenuation {Input) 0.00 dB

---- Frequency 1685.0000000 MHz ~

----- Expected Nominal Power 0.00 dBm  Ref. Level: 1.00 dBm

----- User Margin 1.00 JB

----- Mixer Level Offset 0 dB

Fig. 3-60: GPRF measurements: Signal routing and analyzer settings

3.3.6.3 1/Q vs. Slot Configuration: Measurement Control

The "Measurement Control" parameters define how the R&S CMW acquires measure-
ment data.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"
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El-Measurement Control

---- Repetition Continuous ~

----- List Mode Off =

----- Step Count 1

----- Measurement Length 100.000 p= =

----- Step Length 100.000 ps =

---- Filter Type Gauss 100 kHz =
---- Frequency Estimation Limit  —100.00 dB

Fig. 3-61: 1/Q vs. Slot Configuration: Measurement Control

Repetition
Defines how often the measurement is repeated if it is not stopped explicitly or by a failed
limit check.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

In the "1/Q vs. Slot" measurement, the meaning of one statistics cycle depends on the I/
Q vs. Slot Configuration: List Configuration:

e With disabled list mode, the statistics cycle is equal to one subsweep comprising
<Step Count> measurement steps.
e In list mode, the statistics cycle comprises the selected number of subsweeps.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:REPetition

Step Count
Defines the number of measurement steps per subsweep; see Power Steps and Sub-
sweeps.

Note: The number of steps, i.e. the step count times the number of subsweeps (in list
mode) must not exceed 3000. The R&S CMW auto-adjusts the settings if an excess step
count or number of subsweeps is entered.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt

Step Length

Sets the time between the beginning of two consecutive measured power steps. If no
gaps occur between the steps the step length should be simply set to the length of each
step. Together with the "Measurement Length", the step length determines the time
intervals where the R&S CMW evaluates the acquired data; see below.

|
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The step length must be set precisely in accordance with the properties of the input signal,
especially if the R&S CMW measures many steps without a new trigger event (large "Step
Count", see Power Steps and Subsweeps). Inaccurate settings result in a drift of the
evaluation intervals with respect to the power steps of the input signal, so that eventually
the power is measured across subsequent steps.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:SLENgth

Measurement Length

Sets the length of the averaging intervals that the R&S CMW uses to calculate the "I/Q
vs. Slot" results for each measurement step. The measurement data is acquired contin-
uously, however, data outside the measurement length is discarded. The first evaluation
interval starts immediately after the trigger event plus a possible "Trigger Offset" (for
triggered measurements) or after the measurement is started ("Free Run" measurement).

Step Length [ Step Length

la el -
- >

Trigger ™~
|

I
Measurement Length Measurement Length I |
Signal ﬁ |
Level | |

Trigger Oifzet
) ‘ 04

| N

Time

| |
| ’ |
| : |
L |

Fig. 3-62: Measurement Length, Step Length and Trigger Offset

Select your measurement length smaller than the actual width of the power steps to avoid
the transients caused by the power steps of your input signal. A shortened first step or a
trigger offset can shift the "Measurement Length" relative to the power steps; see Power
Steps and Subsweeps.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:MLENgth

Filter Type

Sets the type and bandwidth of the measurement filter (IF filter). The R&S CMW provides
a filter of Gaussian shape and a Nyquist filter with 3-dB bandwidths of 100 kHz. Due to
its shorter settling time, the Gaussian filter is particularly suited for short step lengths.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:FTYPe

Frequency Estimation Limit

Defines a minimum average signal level for all measurement steps to be considered for
the calculation of the average frequency per subsweep and the "Overall Frequency
Error". The limit is defined in dB, relative to the "Expected Nominal Power" of each sub-
sweep.
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The "Frequency Estimation Limit" can be used to exclude steps where no signal is trans-
mitted. Measurement steps below the "Frequency Estimation Limit" are still displayed
with their measured I/Q amplitudes, however, a possible measurement inaccuracy will
not affect the frequency correction and the "Overall Frequency Error".

See also description of the Measurement Procedure.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:FELimit

1/Q vs. Slot Configuration: Trigger Settings

The "Trigger" parameters configure the trigger system for the "I/Q vs. Slot" measurement.

B-Trigger
---- Trigger Source Free Run -
----- Trigger Slope Rising Edge ~
----- Trigger Threshold -30.00 dB
----- Trigger Offset 100.000 ps -
---- Trigger Timeout W 050s
----- Minimum Trigger Gap 0.00000 ms ~
----- Trigger Mode Trigger Once -

Fig. 3-63: I/Q vs. Slot Configuration: Trigger

Trigger Source
Selects the source of the trigger event. Some of the trigger sources require additional
options.

"Free Run" The measurement starts immediately after it is initiated; no trigger is
used. The remaining trigger settings are not relevant for "Free Run"
measurements.

"IF Power" The measurement is triggered by the measured power steps. The trig-

ger event is generated after down-conversion of the measured RF sig-
nal to the IF band. The "Trigger Slope", "Trigger Threshold", "Trigger
Offset", and the remaining trigger settings are valid for this trigger mode;
they should be adjusted to the measured power steps. Each trigger
event starts an entire measurement comprising the selected number of
subsweeps.

"...External..."  External trigger signal fed in via TRIG A or TRIG B on the rear panel of
the instrument.

"GPRF Gen..." Trigger event provided by the arbitrary waveform generator of a "GPRF
Generator" application (option R&S CMW-B110A). The "GPRF
Gen..." trigger events are generated while an ARB file is processed.

Remote command:

TRIGger:GPRF:MEAS<i>:IQVSlot:CATalog:SOURce?

TRIGger:GPRF:MEAS<i>:IQVSlot:SOURce
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Trigger Slope

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse. This setting has no influence on "Free Run" measurements and for evalu-
ation of trigger pulses provided by other firmware applications.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:SLOPe

Trigger Threshold

Defines the input signal power where the trigger condition is satisfied and a trigger event
is generated. The trigger threshold is valid for power trigger sources. It is a dB value,
relative to the reference level minus the external attenuation (<Ref. Level> — <External
Attenuation (Input)> — <Frequency Dependent External Attenuation>). If the reference
level is set to the actual maximum output power of the DUT, and the external attenuation
settings are in accordance with the test setup, then the trigger threshold is referenced to
the actual maximum RF input power at the R&S CMW.

A low threshold may be required to ensure that the R&S CMW can always detect the
input signal. A higher threshold can prevent unintended trigger events.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:THReshold

Trigger Offset
Defines a time delaying the start of the measurement relative to the trigger event. This
setting has no influence on "Free Run" measurements.

See also Measurement Length.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:0FFSet

Trigger Timeout

Sets a time after which an initiated measurement must have received a trigger event. If
no trigger event is received, a trigger timeout is indicated in manual operation mode. In
remote control mode the measurement is automatically stopped. The parameter can be
disabled so that no timeout occurs.

This setting has no influence on "Free Run" measurements.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:TOUT

Minimum Trigger Gap
Defines a minimum duration of the power-down periods (gaps) between two triggered
power pulses. This setting is valid for an "(IF) Power" trigger source.

The trigger system is controlled by means of a timer which is reset to zero in the following

instances:

e At the IF power-down ramp of each triggered or untriggered pulse, even though the
previous counter may not have elapsed yet. A power-down ramp is detected when
the signal power falls below the trigger threshold.

e Atthe beginning of each measurement: The minimum gap defines the minimum time
between the start of the measurement and the first trigger event.
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The trigger system is re-armed as soon as the timer has reached the specified minimum

gap.
Start of Mo trigger Trigger Mo trigger Trigger
measure- event w EVent event event
ment

Trigger q—)l Tri d

- > » <+ » gger arme: - E—
Minimum Minimum armed Min. Min. Min.
Trigger Trigger Trigger Trigger Trigger
Gap Gap Gap Gap Gap

-

t

The "Minimum Trigger Gap" can be used to prevent unwanted trigger events due to fast
power variations. Such events may occur e.g. for measurements on 8PSK-modulated
bursts where the power can drop for a short time.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:MGAP

Trigger Mode

Defines the trigger scheme for the measured step sequence. Each trigger event (e.g. an
event derived from the RF input power ramp) can trigger an entire measurement cycle
or a subsweep. This setting has no impact on "Free Run" measurements.

For details on the "Trigger Mode" refer to chapter 3.2.5.3, "Trigger Modes",
on page 107. The subsweeps for the "Retrigger Preselect" mode are selected in the "List
Configuration" section.

Remote command:
TRIGger:GPRF:MEAS<i>:IQVSlot:MODE

3.3.6.5 1/Q vs. Slot Configuration: List Configuration

The "List Configuration" parameters activate and configure the list mode. In this mode
the GPRF "I/Q vs. Slot" measurement extends over a series of consecutive subsweeps
with individual analyzer settings; see Power Steps and Subsweeps.

o |

-~ List Section Start Index: 0 Stop Index:0  Subsweeps: 1

B-List Frequency Exp. Nom. Power (RMS)
i List [0] 750.0000000 tHz -10.0 dBm

Fig. 3-64: 1/Q vs. Slot Configuration: List Configuration

e
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List Mode

Enables or disables the list mode. "Off" means that the "I/Q vs. Slot" measurement yields
results for a single series of steps at constant analyzer settings (one subsweep). If the
"List Mode" is switched on, the R&S CMW measures a series of subsweeps in accord-
ance with the "Freq. / Exp. Nom Pow. List" settings.

Remote command:
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST

List Section

Defines the number of measured subsweeps. The R&S CMW measures all subsweeps
between the "Start Index" and the "Stop Index" in the list; the number of "Subsweeps"
measured (Subsweeps = Stop Index - Start Index + 1) is displayed for information.

Note: The number of steps, i.e. the "Step Count" times the number of subsweeps must
not exceed 3000. The R&S CMW auto-adjusts the settings if an excess step count or
number of subsweeps is entered.

Remote command:

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:STARt
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:STOP
CONFigure:GPRF:MEAS<i>:TIQVSlot:LIST:SSTop
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:COUNt?

List

Definition of up to 200 not necessarily different pairs of frequencies and levels. The value
range for the frequency covers the entire configurable input frequency range of the
instrument, the level range depends on the selected RF connector.

The power values in the list configure the analyzer of the R&S CMW in accordance with
the input power of the measured RF signal. Selecting (approximately) correct values can
improve the accuracy of the "I/Q vs. Slot" measurement. To avoid an overload of the input
path, the "User Margin" should account for possible power variations of the input signal
(crest factor).

Remote command:

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:FREQuency
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:FREQuency:ALL
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:ENPower
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:ENPower:ALL
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:RETRigger
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:RETRigger:ALL

1/Q vs. Slot Configuration: Display Configuration

The "Display" parameters configure the appearance of the measurement menu and
select the displayed results.

e
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~Level / Phase
“-Frequency Error

-Diagrams
i |,

Fig. 3-65: 1/Q vs. Slot Configuration: Display Parameters

Display - Diagrams

Switches between "Level / Phase" and |, Q representation, and shows or hides the fre-

quency error diagram; see Measurement Results.

3.3.6.7 Measurement Results

The "I/Q vs. Slot" measurement dialog shows all measurement results plus the essential

see detailed description in section Measurement Results.
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Fig. 3-66: 1/Q vs. Slot measurement results: Diagram View

"l/Q vs. Slot" results at all measurement steps.

Diagrams:

Result panels:

Measurement results at the current marker position and overall (averaged) frequency

error.

Settings panels:
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Overview of the essential current settings of the "I/Q vs. Slot" measurement.
SCPI command:

FETCh:GPRF:MEAS<i>:IQVSlot:LEVel? etc., see Measurement Results

External Power Sensor: Parameters and Settings

The External Power Sensor measurement provides several groups of settings. The most
important measurement settings are also displayed in the measurement dialog. The
measurement dialog provides all measurement results.

o Measurement CONMIOL..........covuuiiii i e e e eree e e e e e ee b e e e 164
e External Power Sensor Configuration..............ccceeieiiiiiiiiicieiicccee e 164
o Measurement RESUILS........cuu ittt e e e e e e e 166

Measurement Control

The measurement is turned on or off using the ON | OFF or RESTART | STOP keys.

See also: "Measurement Control" in the R&S CMW user manual, chapter "System Over-
view"

EPS (Softkey)

The softkey shows the current measurement state. Additional measurement substates
may be retrieved via remote control.

Remote command:
INITiate:GPRF:MEAS<i>:EPSensor efc.
FETCh:GPRF:MEAS<i>:EPSensor:STATe?
FETCh:GPRF:MEAS<i>:EPSensor:STATe:ALL?
FETCh:GPRF:MEAS<i>:EPSensor:IDN?

Start Zeroing
Initiates Zeroing of the external power sensor. The "Start Zeroing" hotkey is associated
with the "EPS" measurement control softkey.

Remote command:
CALibration:GPRF:MEAS<i>:EPSensor:ZERO

External Power Sensor Configuration

The External Power Sensor measurement is configured using the parameters in the
External Power Sensor Configuration dialog described below.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "System Overview"

User Manual 1173.9640.02 — 05 164



R&S®CMW GPRF Measurements

GUI Reference

-IFrequency Hauu.uuuuuu MHz ~

-~ Measurement Timeout 0.00 s (only applicable in remote operation|
- Statistic Count 1

- Repetition SingleShot ~

- Resolution 001 -

- Attenuation State Off =

-~ Attenuation Value 0.00 dB

Fig. 3-67: External Power Sensor configuration

Frequency
Specifies the input frequency at the power sensor. The value is used for the frequency
response correction of the sensor measurement result.

Although R&S NRP sensors measure the RF power over a wide bandwidth, the correct
frequency of the RF signal should be entered for maximum accuracy.

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:FREQuency

Measurement Timeout
Defines a timeout for the remote measurement.

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:TOUT

Statistic Count

Defines the number of measurement intervals per measurement cycle (statistics cycle,
single-shot measurement). This value is also relevant for continuous measurements,
because the averaging procedures depend on the statistic count.

In the External Power Sensor measurement, the statistic count corresponds to the num-
ber of power results requested from the power sensor.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:SCOunt

Repetition
Defines how often the measurement is repeated if it is not stopped explicitly or by a failed
limit check.

e Continuous: The measurement is continued until it is explicitly terminated; the
results are periodically updated.
e Single-Shot: The measurement is stopped after one statistics cycle.

Single-shot is preferable if only a single measurement result is required under fixed con-
ditions, which is typical for remote-controlled measurements. Continuous mode is suita-
ble for monitoring the evolution of the measurement results in time and observe how they
depend on the measurement configuration, which is typically done in manual control. The
reset/preset values therefore differ from each other.

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:REPetition
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Resolution
Defines the number of digits of the power results in the measurement dialog.

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:RESolution

Attenuation State
Enable or disables an external input "Attenuation Value" for the external power sensor
measurement; see below.

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:ATTenuation:STATe

Attenuation Value
Ifitis enabled ("Attenuation State: ON"), the attenuation factor corrects the power reading
of the external power sensor.

An external attenuation is suitable if the test setup contains attenuation pads or amplifiers,
e.g. to adjust the output power of the DUT to the input power range of the sensor. An
appropriate attenuation value ensures that the measured powers are referenced to the
output of the DUT.

e Positive values increase the power reading, compensating for an attenuation.
o Negative values reduce the power reading, compensating for an amplification factor.

Termination R&S NRP-Z27/Z28

Pout-x dB . Pour
{E_ﬁ bﬂ Alte:ld.matmn 1 DUT

PDUT| to R&S CMW -«

RF signal flow

Remote command:
CONFigure:GPRF:MEAS<i>:EPSensor:ATTenuation

Measurement Results

The "External Power Sensor" measurement dialog shows all results; see detailed
description in section Measurement Results.

e
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-8.00 dBm

Settings
Frequency 800.000000 MHz ~

Statistic Count 1
Results

Repetition SingleShot ~

Power Average 9.000 dBm

Resolution 0.01 ~

Power Minirmum  -14.000 dBm T — Off ~

Power Maximum -3.000 dBm

Attenuation Yalue 0.00 dB

Fig. 3-68: External Power Sensor: Measurement results

e Statistic Count and Power Results:
Statistical evaluation of the sensor power results at the selected frequency.
SCPI command:
FETCh:GPRF:MEAS<i>:EPSensor? etc.

e Settings panels:
Overview of the essential current settings of the "External Power Sensor" measure-
ment.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

Programming

The following sections provide programming examples for the General Purpose RF
(GPRF) measurements.

See also: "Remote Control" in the R&S CMW user manual

@  POWEI MEASUMEIMENT......ee i et e et e e eeee e e e et e e e e eea e e e e eeannaeeeees 168
o |/Q vSs. SIOt MEASUIEMENL.........cceeeeeeieeeeeeeeeeee e e e e e e e e e e e e e e e e e e e eeeeeeseab e aaaaas 172
o |/Q Recorder MEasSUIrEMENL............coieveieieiiiiieiiii e ceseeee i e e e e e eeeeeeseseeeeeeeeesessararaaanas 175
e External Power SEnsor MeasUremMeNt........ccuuuueeieereiiiieeiiiiieeieeeeeeeeeerieee e e eeeeeeeaaanns 181
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Power Measurement

The following examples show how to configure the "Power" measurement via a remote
control program and retrieve measurement results.

KEY FRAUIES....ceiiieeee et e e nree e e e 168
Specifying General Measurement Settings.........ccvviiiiiiiiiiiee e 168
Specifying Measurement-Specific Settings.........cvviiieiiii e 169
Performing a Single-Shot Measurement...........cueeeeveeieeieiii e 169
Configuring the List MOGE..........coooiiiiii ittt e e 170
Single-Shot and Continuous Power Measurements..........ccccevveeeiieeieeiniieeeeceeene. 170
Performing an 1/Q Data Measurement..........cc.ueeeeiiiiiiiiieeeee e 171

Key Features

The "Power" measurement is programmed as follows:

The measurement is controlled by SCPI commands with the following syn-
tax: .. .GPRF:MEAS:POWer. ..

Use general commands of the type . . . : GPRF:MEAS. .. (N0 : POWer mnemonic) to
define the signal routing and perform RF and analyzer settings.

After a *RST, the measurement is switched off. Use READ: GPRF : MEAS : POWer? to
initiate a single-shot measurement and retrieve the results.

Advanced settings

You can also run the measurement in continuous mode and retrieve the results using
FETCh:GPRF:MEAS: POWer. . . 2.

Specifying General Measurement Settings

//
//
//

KKK KRR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A AR AR AR AR AR AR R KK

System-Reset

B R R

*RST; *OPC?
*CLS; *OPC?

//
//
//
//
//
//

KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR A AR AR KKK

Test activating "Combined Signal Path" and a "Measure @ Protocol Test",
Select a standalone measurement,
define signal routing, perform RF and analyzer settings

for a 20 dBm GSM signal at a GSM900-specific frequency (channel no. 1)

B R R

ROUTe :GPRF:MEAS:SCENario:CATalog:CSPath?
ROUTe:GPRF:MEAS:SCENario:CSPath "GSM Sigl"
ROUTe :GPRF:MEAS: SCENario:MAPRotocol

ROUTe :GPRF:MEAS:SCENario:SALone RF1C, RX1

ROUTe :GPRF:MEAS:SCENario?

User Manual 1173.9640.02 — 05 168



Programming

ROUTe :GPRF:MEAS?

CONFigure:GPRF:MEAS:RFSettings:EATTenuation 2
CONFigure:GPRF:MEAS:RFSettings:FREQuency 890.2E+6
CONFigure:GPRF:MEAS:RFSettings:ENPower 20
CONFigure:GPRF:MEAS:RFSettings:UMARgin 5
CONFigure:GPRF:MEAS:RFSettings:MLOFfset 2

3.4.1.3 Specifying Measurement-Specific Settings

// Ak Kk kA hkhkhkh Ak kb hhAhhhh Ak hhkhhhhhkrhhhhhkhhhhhkrhhhhkrhhhhkrhrhhkrkhrhhkrkhrhhkrkhkrhkhkrkhxhxx
// Set a measurement-specific timeout value of 1 s.
// Define step in accordance with GSM timeslot

// and measurement length

// Rk kb kb kb kb b b bk b h b b b b b bk bk bk b bk b b b b bk b b b b b R S

CONFigure:GPRF:MEAS:POWer:TOUT 1
CONFigure:GPRF:MEAS:POWer:SLENgth 577.9230769E-6
CONFigure:GPRF:MEAS:POWer :MLENgth 400E-6

// Rk kb kb kb b b bk kb h b b b b b bk kb b b b b b b kb b b b b S

// Define measurement statistics (5 GSM timeslots)

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I A A A A A A AAAA KA A I AAFAIAA A A AA I A I AR XA I AKX XA KK

CONFigure:GPRF:MEAS:POWer:SCOunt 5

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A KA A A A A I A A A A A A KA AA A A I AKAFA XA KA XA I A XA KA A XA AKX XA K

// Select 30 kHz Gauss measurement filter

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
CONFigure:GPRF:MEAS:POWer:FILTer:TYPE GAUSs
CONFigure:GPRF:MEAS:POWer:FILTer:GAUSs:BWIDth 30E+3

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I A A FA A A A AAAA A A IAA A I AA KA AA I A XA A XA I AKX A KK

// Configure power measurement trigger

// R R R R R R R R R R R R R I R R R R R R R R R R I R R R R R R R R R R
TRIGger:GPRF:MEAS:POWer:SOURce 'IF Power'

TRIGger:GPRF:MEAS:POWer:SLOPe REDGe

TRIGger:GPRF:MEAS:POWer:THReshold -25

TRIGger:GPRF:MEAS:POWer:0FFSet 50E-6

TRIGger :GPRF:MEAS:POWer:TOUT 2

TRIGger :GPRF:MEAS:POWer :MGAP 0.0001

TRIGger:GPRF:MEAS:POWer :MODE ONCE

WAITKEY >Configuration completed, press "OK" to start measurement<

3.4.1.4 Performing a Single-Shot Measurement

// R R R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R R R R R

// Start single-shot measurement, return RMS-averaged power in last

// measured timeslot. Repeat measurement, return average power over the
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// entire statistics cycle of 5 slots. Check error codes; query the

// measurement state (should be "RDY").

// R R R R R R R R R R R R R I I R R R R R R I R R R R R R R R R R R
READ:GPRF:MEAS : POWer :RMS : CURRent?

READ:GPRF:MEAS:POWer :RMS:AVERage?

CALCulate:GPRF:MEAS:POWer:AVERage?

FETCh:GPRF:MEAS:POWer:STATe?

WAITKEY >Single-slot measurement completed, press "OK" to configure list mode<

3.4.1.5 Configuring the List Mode

// R R R R R R R R R R R R R R R R R R R R R R R R I R R R R R R R R I R

// Set up a measurement in list mode and over 8 slots (1 GSM frame).

// Query no. of measured slots (8). Query and modify the frequency and

// expected nominal power of the first and second slot using two

// different methods.

// Rk kb kb bk b b b bk kb h b b b bk bk kb b b bk b b b b bk b R b b b R
CONFigure:GPRF:MEAS:POWer:LIST ON

CONFigure:GPRF:MEAS:POWer:LIST:STARt O
CONFigure:GPRF:MEAS:POWer:LIST:STOP 7
CONFigure:GPRF:MEAS:POWer:LIST:COUNt?
CONFigure:GPRF:MEAS:POWer:LIST:FREQuency? 0
CONFigure:GPRF:MEAS:POWer:LIST:FREQuency 0, 7.55E+8; FREQuency 1, 7.56E+8
CONFigure:GPRF:MEAS:POWer:LIST:FREQuency:ALL 7.55E+8, 7.56E+8
CONFigure:GPRF:MEAS:POWer:LIST:ENPower? 0
CONFigure:GPRF:MEAS:POWer:LIST:ENPower 0, -5; ENPower 1, -5
CONFigure:GPRF:MEAS:POWer:LIST:ENPower:ALL -5, -5

3.4.1.6 Single-Shot and Continuous Power Measurements

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

// Start single-shot measurement, return RMS-averaged power in last

// measured timeslot. Return standard deviation of the RMS power results

// (without repeating the measurement) .

// Query the measurement state (should be "RDY").

// Rk kb b kb b b bk kb h b b b b b bk b b b b bk b b b b b Rk b R b b b S
INIT:GPRF:MEAS:POWer

FETCh:GPRF:MEAS:POWer :CURRent?

FETCh:GPRF:MEAS:POWer:SDEViation?

FETCh:GPRF:MEAS:POWer:STATe?

// Rk kb kb kb kb b b bk kb b b b b b b bk b b b b bk b b b b Rk b R b b b R b
// Start continuous measurement; wait for 5 ms and return last valid result
// for the power in last measured timeslot of the current measurement

// cycle. Query measurement state and substates (should be "RUN,ADJ,ACT").
// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
CONFigure:GPRF:MEAS:POWer:REPetition CONTinuous

INIT:GPRF:MEAS:POWer
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Pause 5000
FETCh:GPRF:MEAS:POWer:CURRent?
FETCh:GPRF:MEAS:POWer:STATe:ALL?
FETCh:GPRF:MEAS:POWer:ESTatistics?

3.41.7 Performing an I/Q Data Measurement

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR AAAAAAAA KA A IAKAFAIAA A A AA I A XA KX I A AKX KKK

// System-Reset

// Ak hkkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkhk bk hkhkhkhk bk hkhkhk bk hkhkhkhkhkhkhkhkhkhkhk bk hkhkhkhkhkhkhkhkhkhkhkhkhkhkhkrkhhhkhhkkhxkx*x
*RST; *OPC?

*CLS; *OPC?

// KA KK A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR AAAAAAAA KA A KRR A I AR A A AA KA I AKX I A AKX XA K

// Configure the extended list mode:
// Parameter set no. 1 for WCDMA, parameter set 2 for GSM

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A A A A AAAAAAAA A A IAAKAFAIAA A A AA I A I AR XA I AKX KA KK

CONFigure:GPRF:MEAS:POWer:PSET:FILTer:TYPE O, BANDpass
CONFigure:GPRF:MEAS:POWer:PSET:FILTer:TYPE 1, GAUSs
CONFigure:GPRF:MEAS:POWer:PSET:FILTer:TYPE:ALL?
CONFigure:GPRF:MEAS:POWer:PSET:FILTer:BWIDth 0, 5MHz
CONFigure:GPRF:MEAS:POWer:PSET:FILTer:BWIDth 1, 500kHz
CONFigure:GPRF:MEAS:POWer:PSET:FILTer:BWIDth:ALL?
CONFigure:GPRF:MEAS:POWer:PSET:SLENgth 0, 666.667us
CONFigure:GPRF:MEAS:POWer:PSET:SLENgth 1, 576.923us
CONFigure:GPRF:MEAS:POWer:PSET: SLENgth:ALL?
CONFigure:GPRF:MEAS:POWer:PSET:MLENgth 0, 566.667us
CONFigure:GPRF:MEAS:POWer:PSET:MLENgth 1, 476.923us
CONFigure:GPRF:MEAS:POWer:PSET :MLENgth:ALL?
TRIGger:GPRF:MEAS:POWer:PSET:0FFSet 0, 5.0e-5
TRIGger:GPRF:MEAS:POWer:PSET:0FFSet 1, 5.0e-5
TRIGger:GPRF:MEAS:POWer:PSET:OFFSet :ALL?

// KA KK A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR A A A A KA AA A A I AR A I AA A A AA I A XA KA A I AR K XA KK

// Activate extended list mode: ensure appropriate trigger settings,

// assign parameter set no. 1 and 2 to the first two steps.

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A A AR A A A A KA AA A A I AAFAIAA A A AA I A XA KA I AKX XA KK

CONFigure:GPRF:MEAS:POWer:LIST ON
CONFigure:GPRF:MEAS:POWer:LIST:STARt 0O
CONFigure:GPRF:MEAS:POWer:LIST:STOP 1
CONFigure:GPRF:MEAS:POWer:LIST:RETrigger 1, ON
TRIGger:GPRF:MEAS:POWer :MODE PRESelect
CONFigure:GPRF:MEAS:POWer:PSET LIST

CONFigure:GPRF:MEAS:POWer:LIST:PSET 0, O

CONFigure:GPRF:MEAS:POWer:LIST:PSET 1, 1
CONFigure:GPRF:MEAS:POWer:LIST:PSET:ALL?
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// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A KA A AR AR A AR AR AN KA AR KK

// Activate I/Q data measurement for both steps.

// Rk b bk kb b b b b b kb bk ke h kb b b kb bk ke ek kb b b e bk kb b b b kb b b b b kb b b b b e kb b kb b b bk e

CONFigure:GPRF:MEAS:POWer:LIST:IQData:CAPTure ON
CONFigure:GPRF:MEAS:POWer:LIST:MUNit VOLT
CONFigure:GPRF:MEAS:POWer:LIST:IQData 0, ON
CONFigure:GPRF:MEAS:POWer:LIST:IQData 1, ON
CONFigure:GPRF:MEAS:POWer:LIST:IQData:ALL?

// R R R R R R R R R R R R R R R R R R R R R R R R R R R I R R R R R R R

// Check sampling rate for I/Q data measurement and number of samples
// (the total no. of samples must be below 4.000.000).

// Start single shot measurement and return I/Q data in both steps.

// Rk kb kb kb kb kb b b b bk b h b b b b kb b bk bk ek kb kb e b bk b b b b kb b b b b e b b b b b e kb b kb bk e ke

FETCh:GPRF:MEAS:POWer:IQINfo? O
FETCh:GPRF:MEAS:POWer:IQINfo? 1
INITiate:GPRF:MEAS:POWer; *WAT
FETCh:GPRF:MEAS:POWer:IQData? 0
FETCh:GPRF:MEAS:POWer:IQData? 1
FETCh:GPRF:MEAS:POWer:IQData:BIN? 0
FETCh:GPRF:MEAS:POWer:IQData:BIN? 1
SYSTem:ERRor?

3.4.2 1/Q vs. Slot Measurement

The following examples show how to configure the "I/Q vs. Slot" measurement via a
remote-control program and retrieve measurement results.

KEY FRALUIES. ...t e e e e e e e e e e e eeeeeeeeeens 172
Specifying General Measurement Settings.........coovvvviiiiicccciii e, 173
Specifying Measurement-Specific Settings.........ooovi i 173

Performing a Single-Shot Measurement .
Configuring the LiSt MOGE......ccooiiiiiiiiiiiiie et
Single-Shot and Continuous MeasuremMents.........c.ueeviiiiieeeie it 174

3.4.21 Key Features

The "I/Q vs. Slot" measurement is programmed as follows:

e The measurement is controlled by SCPI commands with the following syn-
tax: ...GPRF:MEAS:IQVSlot...

e Use general commands of the type . . . : GPRF:MEAS. .. (N0 : IQVS1lot mnemonic)
to define the signal routing and perform RF and analyzer settings.

e After a *RST, the measurement is switched off. Use

READ:GPRF:MEAS: IQVSlot? toinitiate a single-shot measurement and retrieve the
results.
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You can also run the measurement in continuous mode and retrieve the results using
FETCh:GPRF:MEAS:IQVSlot...?.

Use the list mode to perform measurements over several consecutive sweeps.

3.4.2.2 Specifying General Measurement Settings

// Rk Rk b b h h h b h b b b b b b b b b b h b b b b b b b bk b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

// System-Reset

// KKK AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AN A AR KK
*RST; *OPC?

*CLS; *OPC?

// Rk dE kb h h b h Sk kb b b b b b b b h b b b b b b b dh kb b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

// Define signal routing, perform RF and analyzer settings

// for a 20 dBm RF signal

// R R Rk b h b h h h kb b b b b bk h h b b b b b b b bk b b b b b b b b b b b b b b b b b b h b b b b b b b b b b b b b b b b b b b b i
ROUTe :GPRF:MEAS:RFSettings:CONNector RF1C
CONFigure:GPRF:MEAS:RFSettings:EATTenuation 2
CONFigure:GPRF:MEAS:RFSettings:ENPower 20
CONFigure:GPRF:MEAS:RFSettings:UMARgin 5
CONFigure:GPRF:MEAS:RFSettings:FREQuency 890.2E+6

3.4.2.3 Specifying Measurement-Specific Settings

// KA KA AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A A A A A A A A A AR A AN AR A K
// Set a measurement-specific timeout value of 1 s.

// Define step in accordance with GSM timeslot

// and measurement length, exclude steps smaller than -80 dB

// from the calculation of the average frequency error

// R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

CONFigure:GPRF:MEAS:IQVSlot:TOUT 1
CONFigure:GPRF:MEAS:IQVSlot:SLENgth 577.9230769E-6
CONFigure:GPRF:MEAS:IQVSlot:MLENgth 400E-6
CONFigure:GPRF:MEAS:IQVSlot:FELimit -8.000000E+001

// KA KA AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A A AR KK

// Define measurement statistics (8 GSM timeslots)

// R R RS S EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

CONFigure:GPRF:MEAS:IQVSlot:SCOunt 8

// R R RS EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEE]

// Select 100 kHz Gauss measurement filter

// Rk Rk b b I b h h b b b b b h b b b h b b b b b b b dh kb b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b b i

CONFigure:GPRF:MEAS:IQVSlot:FTYPe GAUSs

// R Rk b h h b h b b b b b b b h b b h b b b b b b b b dh kb b b b b b b b b b b b b b b b b b h b b b b b b b b b b b b b b b b b b b b i
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// Select an IF power trigger with appropriate characteristics

// dhkhkkhkhkhhhhkhkhkhkrhhhhhhkhkrkrhhhdhhkhkdkrkhhhhhkhkhkrkrhhhhhkhkhkrkrkhhhhhkhkhkrkrkhhhhhhkxrhkhkkk
TRIGger:GPRF:MEAS:IQVSlot:CATalog:SOURce?

TRIGger:GPRF:MEAS:IQVSlot:SOURce "IF Power"

TRIGger:GPRF:MEAS:IQVSlot:SLOPe REDGe

TRIGger:GPRF:MEAS:IQVSlot:THReshold -25

TRIGger:GPRF:MEAS:IQVSlot:0FFSet 50E-6

TRIGger:GPRF:MEAS:IQVSlot:TOUT 2

TRIGger:GPRF:MEAS:IQVSlot:MGAP 550E-6

TRIGger:GPRF:MEAS:IQVSlot:MODE ONCE

WAITKEY >Configuration completed, press "OK" to start measurement<

3.4.2.4 Performing a Single-Shot Measurement

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R

// Start single-shot measurement, return average level in 8 steps.

// Re-start the measurement and return average phase.

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I
READ:GPRF:MEAS:IQVSlot:LEVel?

READ:GPRF:MEAS: IQVSlot: PHASe?

WAITKEY >Single-slot measurement completed, press "OK" to configure list mode<

3.4.2.5 Configuring the List Mode

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A A AR A A A A KA AA KA A IAAFAIAAFAAAA A A KA A XA I AKX XA K

// Set up a measurement in list mode and over 5 subsweeps.

// Query no.of measurement steps (5 times the step count = 40)

// Configure the list frequencies and expected nominal powers

// Fhkhkhkhkhhhhhkhkhkhrkhhhhhkhkhkhkrhhhhdhkhkhkdkrhhhhhhkhkrkrhhhhhkhkhkrkrhhhdhkhkhkrkrkhhhhkkkxrhkhkkk
CONFigure:GPRF:MEAS:IQVSlot:LIST ON

CONFigure:GPRF:MEAS:IQVSlot:LIST:STARt 0
CONFigure:GPRF:MEAS:IQVSlot:LIST:STOP 4
CONFigure:GPRF:MEAS:IQVSlot:LIST:COUNt?
CONFigure:GPRF:MEAS:IQVSlot:LIST:FREQuency? 0O
CONFigure:GPRF:MEAS:IQVSlot:LIST:FREQuency 0, 7.55E+8; FREQuency 1, 7.56E+8
CONFigure:GPRF:MEAS:IQVSlot:LIST:FREQuency:ALL 7.55E+8, 7.56E+8
CONFigure:GPRF:MEAS:IQVSlot:LIST:ENPower:ALL?
CONFigure:GPRF:MEAS:IQVSlot:LIST:ENPower? 0
CONFigure:GPRF:MEAS:IQVSlot:LIST:ENPower 0, -5; ENPower 1, -5
CONFigure:GPRF:MEAS:IQVSlot:LIST:ENPower:ALL -5, -5

3.4.2.6 Single-Shot and Continuous Measurements

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR A A A A AAAA KA A IAAFA I AKX AA I A I AKX I AKX KA KK

// Start single-shot measurement and query measurement state.

// Return the average I and Q amplitudes and the frequency error
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// for each step (without repeating the measurement) .

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A KA A AR AR A AR AR AN KA AR KK
INIT:GPRF:MEAS:IQVSlot

FETCh:GPRF:MEAS:IQVSlot:STATe?

FETCh:GPRF:MEAS:IQVSlot:I?

FETCh:GPRF:MEAS:IQVSlot:Q?

FETCh:GPRF:MEAS:IQVSlot:FERRor?

// R R R R R R R R R R I R R R R R R R R R R R R R R R R R R I R R R R R R R

// Start continuous measurement, return last valid result for

// the average level per step and the overall frequency error.

// Query measurement state and substates (should be "RUN,ADJ,ACT").
// Rk ik b b Ik b kb kb b b b b bk bk ke h b b b kb b bk bk kb bk b b b b b b b b b b b b b b b e b b b b b e kb bk b b b b ke
ABORt :GPRF:MEAS:IQVSlot

FETCh:GPRF:MEAS:IQVSlot:STATe?
CONFigure:GPRF:MEAS:IQVSlot:REPetition CONTinuous
INIT:GPRF:MEAS:IQVSlot

FETCh:GPRF:MEAS:IQVSlot:STATe?

FETCh:GPRF:MEAS:IQVSlot:LEVel?

FETCh:GPRF:MEAS:IQVSlot:OFERror?

FETCh:GPRF:MEAS:IQVSlot:STATe?

FETCh:GPRF:MEAS:IQVSlot:STATe:ALL?

1/Q Recorder Measurement

The following examples show how to configure the "I/Q Recorder" measurement via a
remote-control program and retrieve measurement results.

o KeyFeatures.........cccoeiiiiiririreiccccee e, 175
e Specifying General Measurement Settings.........coovvviiiiiiiiicccii e, 176
e Specifying Measurement-Specific Settings.........coovvviiiiiiccciii e, 176
e Performing a Single-Shot Measurement..........cccovviiiiiiiiiiiiiii e 177
®  Post-Processing With MATLAB®.........ccvi it stee et sae e 178

Key Features

The "I/Q Recorder" measurement is programmed as follows:

e The measurement is controlled by SCPI commands with the following syn-
tax: .. .GPRF:MEAS:IQRecorder...

e Use general commands of the type . .. :GPRF:MEAS... (N0 : IQRecorder mne-
monic) to define the signal routing and perform RF and analyzer settings.

e After a *RST, the measurement is switched off. Use

READ:GPRF:MEAS: IQRecorder? to initiate a single-shot measurement and
retrieve the results.

User Manual 1173.9640.02 — 05 175



R&S®CMW GPRF Measurements

e
Programming

Advanced settings

You can also start the measurement using the INITiate:GPRF:MEAS: IQRecorder
command and retrieve the results using FETCh : GPRF :MEAS : IQRecorder?

The following features provide additional flexibility:

e Use an optional ON parameter after the INITiate: GPRF:MEAS: IQRecorder com-
mand to write the measurement results to a text file.

e Use FORMAT:BASE:DATA to select ASCII or REAL (binary) data transfer format.

3.4.3.2 Specifying General Measurement Settings

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

// System-Reset

// hhkhkkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhhkhkhkhhkhkhhkhhhkhhkhhhkhkhkhhhkhhkhhkhkhkhkhkhhkhkhkhkhkhkhkhkhkhkhkhkhkkhkkkhkkkxk
*RST; *OPC?

*CLS; *OPC?

// R R R R R R R R R I R R R R R R R R R R R R R R R R I R R R R R R R I

// Define signal routing, perform RF and analyzer settings

// for a 20 dBm RF signal

// R R R R R R R R R R R I R R R R R R R R R R R R R R R R R I R R R R R R R I
ROUTe:GPRF:MEAS:RFSettings:CONNector RF1C
CONFigure:GPRF:MEAS:RFSettings:EATTenuation 2
CONFigure:GPRF:MEAS:RFSettings:ENPower 20
CONFigure:GPRF:MEAS:RFSettings:UMARgin 5
CONFigure:GPRF:MEAS:RFSettings:FREQuency 890.2E+6

3.4.3.3 Specifying Measurement-Specific Settings

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR A AR AR A AKX KA K

// Set a measurement-specific timeout value of 1 s.

// Select 1 kHz Gauss measurement filter and linear ("Raw") magnitude units

// KKK A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR A AR AR AR AR KKK

CONFigure:GPRF:MEAS:IQRecorder:TOUT 1
CONFigure:GPRF:MEAS:IQRecorder:FILTer:TYPe GAUSs
CONFigure:GPRF:MEAS:IQRecorder:FILTer :BANDpass:BWIDth 1000
CONFigure:GPRF:MEAS:IQRecorder:MUNit RAW

// R R R R R R R R R I R R R R I R I R R R R R R R R R R R R R R R R R

// Read list of possible trigger sources (for development purposes)

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AKX K A K

TRIGger:GPRF:MEAS:IQRecorder:CATalog: SOURce?

// KKK A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A A A AR AR AR AR AR KA AR KA K

// Select an IF power trigger with appropriate characteristics,

// Measure 1000 samples, starting at the trigger event

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A AR A A AR AR AR AR KKK
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TRIGger:GPRF:MEAS:IQRecorder:SOURce "IF Power"
TRIGger:GPRF:MEAS:IQRecorder:SLOPe REDGe
TRIGger:GPRF:MEAS:IQRecorder:THReshold -25
TRIGger:GPRF:MEAS:IQRecorder:TOUT 2
TRIGger:GPRF:MEAS:IQRecorder:MGAP 550E-6
CONFigure:GPRF:MEAS:IQRecorder:CAPTure 1, 1000

WAITKEY >Configuration completed, press "OK" to start measurement<

3.4.3.4 Performing a Single-Shot Measurement

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR KA AR KKK
// Query sampling rate,

// then start single-shot measurement and return results in ASCII format.

// Query reliability indicator and measurement state (should be 'RDY')

// R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R
FETCh:GPRF:MEAS:IQRecorder:SRATe?

READ:GPRF:MEAS:IQRecorder?

FETCh:GPRF:MEAS:IQRecorder:RELiability?

FETCh:GPRF:MEAS:IQRecorder:STATe?

// R R R R R R R R R R R R R R R R R R R R R R I R R R R R R R R R R R R

// Set up a measurement in list mode and over 5 subsweeps.

// Query no.of measurement steps (5 times the step count = 40)

// Configure the list frequencies and expected nominal powers

// Rk kb kb kb kb kb b b bk bk h b b b b kb bk kb kb bk b b bk kb b bk kb b b bk b e b b b e b bk b b b b b ke
CONFigure:GPRF:MEAS:IQRecorder:LIST ON
CONFigure:GPRF:MEAS:IQRecorder:LIST:SLENgth 0.001
CONFigure:GPRF:MEAS:IQRecorder:LIST:STARt 0
CONFigure:GPRF:MEAS:IQRecorder:LIST:STOP 100
CONFigure:GPRF:MEAS:IQRecorder:LIST:COUNt?
CONFigure:GPRF:MEAS:IQRecorder:LIST:FREQuency? 0
CONFigure:GPRF:MEAS:IQRecorder:LIST:FREQuency 0O, 7.55E+8; FREQuency 1, 7.56E+8
CONFigure:GPRF:MEAS:IQRecorder:LIST:FREQuency:ALL 7.55E+8, 7.56E+8
CONFigure:GPRF:MEAS:IQRecorder:LIST:ENPower :ALL?
CONFigure:GPRF:MEAS:IQRecorder:LIST:ENPower? O
CONFigure:GPRF:MEAS:IQRecorder:LIST:ENPower 0, -5; ENPower 1, -5
CONFigure:GPRF:MEAS:IQRecorder:LIST:ENPower:ALL -5, -5
READ:GPRF:MEAS:IQRecorder?

// Rk kb bk kb Sk b b kb kb b b bk h b h b b kb b bk b b ek b bk b b bk kb bk kb b b b bk b e b b b e b b b b b b b b ke

// Select file for storing I/Q data,

// Re-start the measurement, retrieving the results in REAL (binary) format

// and storing the results to the selected file,

// query measurement substates (should be 'RDY,ADJ, ACT')

// R R R R R R R R R I R R R I R R R R R R R R R R R R R R R I R R R R R
CONFigure:GPRF:MEAS:IQRecorder:IQFile 'C:\Temp\IQRecorder\Results\IQSave 1.txt'
FORMAT :BASE:DATA REAL, 32

FETCh:GPRF:MEAS:IQRecorder?

|
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FORMAT : BASE : DATA ASCII
FETCh:GPRF:MEAS:IQRecorder:STATe:ALL?

3.4.3.5 Post-Processing with MATLAB®

The following MATLAB® routines post-process the result of an I/Q recorder measure-
ment.

% R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

oo

[IQ, Message] = ReadIqw(FileName)

o°

o

SPECIFICATION:

oo

Converts the selected *.iqw file into a matlab IQ vector.

% INPUT:

% FileName: String containing the name of the file to be converted.

o

OUTPUT:

oo

IQ: Resulting complex matlab vector

oo

Message: Returns a system dependent error message if the open is not

o

successful

oo

oo

EXAMPLE:

o

[IQ, Message] = ReadIgw('MultiCarrier.iqw')

% KA KK AR AR A A AR A A AR A A A AR A A AR A A AR A A A A A A A A KA A A A A KA A A AR A A AKA I AAA KA A AR KA I AKR KA A AKX KKK

o°

function [IQ, Message]=ReadIgw (FileName)

[fid, Message] =fopen (FileName) ;

if fid == -1
IQ0 = nan;
else
x = fread(fid, 'single');

IQ = x(1:2:end)+1i*x(2:2:end);
fclose (fid) ;

end

% R R R R R R R R R R R R R R R R R R R R R R R R R R

o

[Info] = ReadInfo (FileName)

oo

o

SPECIFICATION:

% Converts the selected *.info file into a matlab structure.

o°

o

INPUT:

oo

FileName: String containing the name of the file to be converted.

oo

o

OUTPUT:

oe

Info: Resulting Matlab structure

oo

o

EXAMPLE :
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oe

[Info] = ReadInfo('MultiCarrier.info')

% Rk kb kb kb b b b b bk kb b b h b b bk b b b b b bk b b b b bk b b b b b b b
>3
]

>3
]

function [Info] = ReadInfo (FileName)
[fid] = fopen (FileName) ;
if fid == -1
Info = '';
else
tline = fgetl (fid);
i=1;
while ischar (tline)
VarName{i} = tline(l:findstr('=',tline)-1);
VarValue{i} = tline(findstr('=',tline)+1l:end);

tline = fgetl (fid);

i = 1i+1;
end
Info = cell2struct (VarValue, VarName, 2);
fclose (fid) ;

end

% Rk kb kb kb b b b b bk kb b b b b b h kb b b bk b b bk b b b R S

o

[IQ, Info] = ReadIgRecord(FileName, PlotData)

oe

oe

SPECIFICATION:

o

Reads *.igw and *.info and plots the IQ data.

oe

Need the functions ReadIgw and ReadInfo.

oe

o

INPUT:

oe

FileName: String containing the filename without extension.
PlotData: If 1, then IQ data is plotted

o0 oo

oe

OUTPUT:

o°

IQ: Resulting complex matlab vector

o

Info: Resulting Matlab structure

oe

oo

EXAMPLE :
[IQ, Info] = ReadIgRecord('MultiCarrier', 1)

% LGRS SRR SRR R SRR RS SRR SRR RS SR RS SRR R SRR RS SRR R EE R SRR SRR R SRS R

o

function [IQ, Info] = ReadIgRecord(FileName, PlotData)
if nargin < 2
PlotData = 0;

end
[pathstr, name, ext, versn] = fileparts (FileName) ;
[IQ, Message] = ReadIqgw([name, '.igw']);

if isnan(IQ)
error (Message)

end
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Info = ReadInfo([name, '.info']l);

if isempty (Info)
t = 0:length(IQ)-1;

TimeLabel = 'samples';
f = -0.5:1/1length(IQ):0.5-1/1length(IQ);
FreqLabel = '"f/f s amp 1 e';
else
t = (0:length(IQ)-1)/str2double (Info.SampleRate) ;
TimeLabel = 't [s]';
f = (-0.5:1/1length(IQ):0.5-1/1length(IQ)) *str2double (Info.SampleRate) ;
FreqlLabel = 'f [Hz]';

end

if PlotData

Impedance = 50;

subplot(2,2,1); plot(IQ); axis square; grid on;

Scale = 1.1 * max(max(abs(real (IQ))), max(abs(imag(IQ))));

set(gca, 'XLim', 1.1*[-Scale, Scale], 'YLim', 1.1*[-Scale, Scalel);
xlabel ('I [volt]'); ylabel('Q [volt]'):;

title([name, '.igw'], 'FontWeight', 'Bold');

subplot (2,2,2); plot(t, real(IQ),'b'); hold on; plot(t, imag(IQ),'r');
set(gca, 'XLim', [min(t) max(t)]); grid on;

xlabel (TimeLabel); ylabel ('I/Q [volt]');

legend('I', 'Q'); hold off;

subplot(2,2,3); plot(t,30+10*1ogl0 (abs (IQ)."2/Impedance)) ;
set (gca, 'XLim', [min(t) max(t)]); grid on;

xlabel (TimeLabel); ylabel ('P [dBm]');

w = gausswin (length(IQ), 3.8);

Gain = 20*1ogl0 (abs (sum(w) /length (w)));

subplot (2,2,4);

plot (f,-Gain+30+10*10gl0 (abs (fftshift...
(fft (IQ.*w/length (IQ))) ."2/Impedance))) ;

set(gca, 'XLim', [min(f) max(f)]); grid on;

xlabel (FreqLabel); ylabel ('P [dBm]');

end

end

Resulting plot:
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B B
o o
3.4.4 External Power Sensor Measurement
The following examples show how to configure the External Power Sensor measurement
via a remote-control program and retrieve measurement results.
L I GV == 110 S 181
e Performing a Single-Shot Measurement............ccueiiiiiiiien e 182
e Zeroing the EXternal SENSOI.........cooi i 182
o Continuous Sensor MeasUremMEeNt.........cccuueiiiiiiiiiiee e 182
3.441 Key Features

The External Power Sensor measurement is programmed as follows:

The measurement is controlled by SCPI commands with the following syn-
tax: ...GPRF:MEAS:EPSensor. ..

After a *RST, the measurement is switched off. Use
READ:GPRF:MEAS:EPSensor? to initiate a single-shot measurement and retrieve

the results.

Advanced settings

A zeroing procedure is recommended to improve the accuracy.

You can also run the measurement in continuous mode and retrieve the results using
FETCh:GPRF:MEAS:EPSensor?.

e
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3.4.4.2 Performing a Single-Shot Measurement

// R R R R R R R R R R R R R I I R R R R R R I R R R R R R R R R R R

// System-Reset

// hhkhkkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhkhkhkhkhkhhkhkhkhkhhkhkhkhkhhkhkdkhkhhkhkdkhkhkhkhkdkhkhkkhkkhkkkhkkhhkhkx
*RST; *OPC?

*CLS; *OPC?

// R R R R R R R R R R I R R R R R R R R R R R R R R R R R R I R R R R R R R

// Set a measurement-specific timeout value of 1 s.
// Configure statistics, sensor frequency, and an external attenuation
// factor of 2 dB to correct the sensor reading, display results with

// low resolution (rounded to 1 dB, this does not affect remote control).

// Rk kb kb bk b b b bk e b h b b b bk bk kb b b bk b b b b bk b R b b b b R S

CONFigure:GPRF:MEAS:EPSensor:TOUT 1
CONFigure:GPRF:MEAS:EPSensor:SCOunt 20
CONFigure:GPRF:MEAS:EPSensor:FREQuency 1.922E+9
CONFigure:GPRF:MEAS:EPSensor:ATTenuation:STATe ON
CONFigure:GPRF:MEAS:EPSensor:ATTenuation 2
CONFigure:GPRF:MEAS:EPSensor:RESolution PDO

// Rk kb kb kb b b b bk kb h b b b b b h kb b b bk b b bk b R b b b S

// Start the measurement, return results and state (should be RDY)

// Query all measurement states (should be RDY, ADJ, ACT); read sensor ID

// Rk kb kb kb b b b bk kb b b b b b bk b b b b bk b b b bk b R b b b b
READ:GPRF:MEAS:EPSensor?

FETCh:GPRF:MEAS:EPSensor:STATe?

FETCh:GPRF:MEAS:EPSensor:STATe:ALL?

CONFigure:GPRF:MEAS:EPSensor:IDN?

3.4.4.3 Zeroing the External Sensor

REM The measured RF signal must be switched off for this step!

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I A A AAAAAAAA KA A IAAFAIAA A A AA I A XA A A I AR F KA KK

// Initiate zeroing of the power sensor

// R R R R R R R R R R R R R I R R R R R R R R R R R R R R R R R R R R R R R

CALibration:GPRF:MEAS:EPSensor:ZERO

// Rk kb kb b b bk kb b b b b b bk kb b b bk b b b b bk b R b b b

// This may take 3 to 10 seconds ...

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR A A A A AAAA KA A I AA A I AA KA AA I A XA A XA I AR F KA KK

Waitkey >Sensor zeroing initiated, press OK to read sensor state and continue<
CALibration:GPRF:MEAS:EPSensor:ZERO?
REM Switch on RF signal again to continue the measurement!

3.4.4.4 Continuous Sensor Measurement

// KA KA A AR A A A AR A A AR A A A A A A A AR A A A A A A A A A A I AR A A A A KA AA KA A IAAAIAA A A AA I A I AKX I A AKX XA K

// Configure a continuous measurement.
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// Return results and meas. state (should be RUN)

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A KA A A A A A KA A AR AR A AR AR AN KA AR KK
INITiate:GPRF:MEAS:EPSensor

FETCh:GPRF:MEAS:EPSensor?

FETCh:GPRF:MEAS:EPSensor:STATe?

FFT Spectrum Analyzer

The following examples show how to configure the "FFT Spectrum Analyzer" via a
remote-control program and retrieve measurement results.

O KEY FRAIUIES. ...t e e e e e e e e 183
e Specifying General Measurement Settings........ccccoiiiiiiiiiii e 183
e Specifying Measurement-Specific Settings........cccviiiii e, 184
e Single-Shot and Continuous Measurements...........ccceeviirriieiieenciiee e 185

Key Features

The "FFT Spectrum Analyzer" is programmed as follows:

e The measurement is controlled by SCPI commands with the following syn-
tax: .. .GPRF:MEAS:FFTSanalyzer...

e Use general commands of the type . .. :GPRF:MEAS... (N0 : FFTSanalyzer
mnemonic) to define the signal routing and perform RF and analyzer settings.

e After a *RST, the measurement is switched off. Use
READ:GPRF:MEAS:FFTSanalyzer? to initiate a single-shot measurement and
retrieve the results.

Advanced settings

You can also run the measurement in continuous mode and retrieve the results using
FETCh:GPRF:MEAS:FFTSanalyzer...?.

Specifying General Measurement Settings

// KKK KA A AR A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR A AR KKK

// System-Reset

// Rk ki b h Ik kb Sk bk kb b bk bk ke h bk kI kb ke b b bk bk bk kO I I R Rk ke ki kb b e ke
*RST; *OPC?

*CLS; *OPC?

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A A A A A A A A A A A A A A A A KA A A AR AR AR A AN A AR K KK

// Define signal routing, perform RF and analyzer settings

// for a 20 dBm RF signal with a 5 dBm crest factor.

// KKK KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR A AN AR KN KA AR
ROUTe :GPRF:MEAS:RFSettings:CONNector RF1C
CONFigure:GPRF:MEAS:RFSettings:EATTenuation 2
CONFigure:GPRF:MEAS:RFSettings:ENPower 20

|
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CONFigure:GPRF:MEAS:RFSettings:UMARgin 5
CONFigure:GPRF:MEAS:RFSettings:FREQuency 890.2E+6

3.4.5.3 Specifying Measurement-Specific Settings

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR AR AR AR A AR KA KKK
//
//
//
1/
//
//

Set a measurement-specific timeout value of 1 s.

Increase the frequency span (and thus the sampling rate). Use maximum
FFT length for minimum resolution bandwidth. Use the RMS detector,
logarithmic averaging, and keep potentially faulty or inaccurate

measurement results. Show the time window in the I/Q diagrams

KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A A AR A AR AR KK KK

TOUT 1

FSPan 2e+07
FFTLength MAX
DETector RMS
AMODe LOG
MOEXception ON

CONFigure:GPRF:

GPRF':

MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
MEAS

:FFTSanalyzer:
CONFigure:
CONFigure:
CONFigure:

:FFTSanalyzer:
GPRF:
GPRF':
GPRF':

:FFTSanalyzer:
:FFTSanalyzer:
CONFigure:
CONFigure:
CONFigure:

:FFTSanalyzer:
GPREF':
GPRF':

:FFTSanalyzer:

:FFTSanalyzer:IQRMode AWINdow

// R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
//
//
//
CONFigure:GPRF:MEAS:FFTSanalyzer:PSEarch:NOAMarkers 5

-10e+06,
+6E-06,

Select 5 peak search markers and configure 5 adjacent peak search

ranges covering the entire frequency span, disable full span search.

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R I

CONFigure:GPRF:MEAS:FFTSanalyzer:PSEarch OFF,
-2E-06, OFF, -2E-06, +2E-06, OFF, +2E-06,

-6e-06, OFF,
OFF, +6E-06,

-6e-06,
+10E-06

// KKK A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR A AR AR AR AR A AR AR KA KKK

// Read list of possible trigger sources (for development purposes)

// Rk kb b Ik kb Sk b b kb kb bk b Sk h b b b kb bk kb ek kb kb e bk kb e b b kb b b b e b b b b b e kb bk kb b b ki

TRIGger:GPRF:MEAS:FFTSanalyzer:CATalog:SOURce?

// Rk kb bk kb Sk b bk bk b b b b kb b h b kb b bk bk kb kb kb b bk kb e bk kb b b b b b b b b b e b b b bk kb bk

// Select an IF power trigger with appropriate characteristics. Shift

// the time domain curve by 1 ms. Check fixed and variable offset mode.

// Rk b b kb kb Sk b bk bk b b b bk h b b b b kb bk kb bk kb b kb b bk kb e b b kb b b bk b e b b b e b b b bk b b b ke

:GPRF:MEAS "IF Power"
GPRF:MEAS

GPRF :MEAS

SOURce
SLOPe REDGe
THReshold -25

TRIGger
TRIGger:
TRIGger:

:FFTSanalyzer:
:FFTSanalyzer:
:FFTSanalyzer:

TRIGger:
TRIGger:
TRIGger:
TRIGger:
TRIGger:
TRIGger:

WAITKEY

GPRF':
GPRF':
GPRF':
GPRF':
GPRF':
GPRF':

MEAS
MEAS
MEAS
MEAS
MEAS
MEAS
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:FFTSanalyzer:
:FFTSanalyzer:
:FFTSanalyzer:
:FFTSanalyzer:
:FFTSanalyzer:
:0SStop -1E-3,

:FFTSanalyzer

TOUT 2

MGAP 550E-6

OMODe FIXed
OFFSet 1E-3

OMODe VARiable
1E-3

>Configuration completed, press "OK" to start measurement<

184
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3.4.5.4 Single-Shot and Continuous Measurements

//
//
//
//

R R R R R R R R R R R R R I I R R R R R R I R R R R R R R R R R R

Start single-shot measurement and return average FFT trace vs frequency.

Query meaurement state (should be 'RDY').

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

READ:GPRF:MEAS:FFTSanalyzer:POWer:AVERage?

FETCh:GPRF:MEAS:FFTSanalyzer:STATe?

//
//
//
//
//
//

KA KK KA KA KA KA A A KA A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A A AR KKK

Configure a continuous measurement with a statistic count of 10
measurement intervals. Initiate the measurement, return peak values
in the peak search ranges and I/Q amplitudes in time domain.

Query all measurement states (should be "RUN,ADJ,ACT")

R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R

CONFigure:GPRF:MEAS:FFTSanalyzer:REPetition CONTinuous

CONFigure:GPRF:MEAS:FFTSanalyzer:SCOunt 10
INITiate:GPRF:MEAS:FFTSanalyzer
FETCh:GPRF:MEAS:FFTSanalyzer:PEAKs:AVERage?

FETCh:GPRF:MEAS:FFTSanalyzer:I?
FETCh:GPRF:MEAS:FFTSanalyzer:Q?
FETCh:GPRF:MEAS:FFTSanalyzer:STATe:ALL?

3.5 Command Reference

The following sections provide detailed reference information on the remote control com-
mands of the General Purpose RF measurements.

Conventions and General Information...........ccueiviiieeiiiieiee e
General Measurement SettiNgsS.......cuveiiiiiiiiiii e
Power Measurement CoOmMMANAS.........oooeeeiiiiiiiiiieieeeeieeirbse e e e e e e e e e e s e eeeeeeeees
Spectrum Analyzer COMMANGS.........ccoviiiiiiiiiii e e e e e e e e e e e eeeeeeanas
FFT Spectrum Analyzer COmMmaNnds.........ocoiiviiiiiiiiiiieie e e e
I/Q Recorder Measurement Commands... .
I/Q vs. Slot Measurement ComMmMANAS.........coouuuieiiieiieieeieeeee e e e e eeeas

External Power Sensor Measurement CommandsS...........ceovvveeveeieeieeieieereenneeeeens 284

3.5.1 Conventions and General Information

The following sections describe the most important conventions and give general infor-
mation concerning the command reference.

3.5.1.1 MEAS<i>

MEAS<i> is used as abbreviation of "MEASurement<instance>". For better readability
only the abbreviated form (which is also accepted by the instrument) is given in the com-
mand reference.
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The <instance> is relevant for instruments supporting several instances of the same
firmware application. It can be omitted if the instrument supports only one instance, or to
address the first instance.

See also: "Firmware Applications" in the R&S CMW user manual, chapter "Remote Con-
trol"

FETCh, READ and CALCulate Commands

All commands are used to retrieve measurement results:

e FETCh. .. returns the results of the current measurement cycle (single-shot mea-
surement) after they are valid. FETCh. . . must be used after the measurement has
been started (INITiate. .., measurement states RUN or RDY).

e READ. .. starts a new single-shot measurement and returns the results.

® CAlLCulate... returns one error indicator (OK, OFL, INV, NAV) per FETCh result.

See also: "Retrieving Measurement Results" in the R&S CMW user manual, chapter
"Remote Control"

Current and Statistical Results

The R&S CMW repeats measurements according to the selected statistic count and rep-
etition mode. Consecutive measurement values are stored and used to calculate statis-
tical results, e.g. average, minimum, maximum and standard deviation.

See also: "Statistical Results" in the R&S CMW user manual, chapter "System Overview"

Reliability Indicator

The first value in the output arrays of FETCh...?, READ...? and CALCulate...?
queries indicates the most severe error that has occurred during the measurement.

Example for an output array: 0, 10.22, 10.15, 10.01, 10.29, 100 (reliability = 0, followed
by 5 numeric measurement values).

The reliability indicator has one of the following values:

e 0 (OK):
Measurement values available, no error detected.

e 1 (Measurement Timeout):
The measurement has been stopped after the (configurable) measurement timeout.
Measurement results may be available, however, at least a part of the measurement
provides only INValid results or has not completed the full statistic count.

e 2 (Capture Buffer Overflow):
The measurement configuration results in a capture length exceeding the available
memory.

e 3 (Overdriven)/ 4 (Underdriven):

The accuracy of measurement results may be impaired because the input signal level
was too high / too low.
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e 6 (Trigger Timeout):
The measurement could not be started or continued because no trigger event was
detected.

e 7 (Acquisition Error):

The R&S CMW could not properly decode the RF input signal.
e 8 (Sync Error):

The R&S CMW could not synchronize to the RF input signal.

e 9 (Uncal):
Due to an inappropriate configuration of resolution bandwidth, video bandwidth or
sweep time, the measurement results are not within the specified data sheet limits.

e 15 (Reference Frequency Error):
The instrument has been configured to use an external reference signal but the ref-
erence oscillator could not be phase locked to the external signal (e.g. signal level
too low, frequency out of range or reference signal not available at all).

e 16 (RF Not Available):
The measurement could not be started because the configured RF input path was
not active. This problem may occur e.g. when a measurement is started in combined
signal path mode and the master application has not yet activated the input path. The
LEDs above the RF connectors indicate whether the input and output paths are
active.

e 17 (RF Level not Settled) / 18 (RF Frequency not Settled):
The measurement could not be started because the R&S CMW was not yet ready to
deliver stable results after a change of the input signal power / the input signal fre-
quency.

e 19 (Call not Established):
For measurements: The measurement could not be started because no signaling
connection to the DUT was established.
For DAU IMS service: Establishing a voice over IMS call failed.

e 20 (Call Type not Usable):
For measurements: The measurement could not be started because the established
signaling connection had wrong properties.
For DAU IMS service: The voice over IMS settings could not be applied.

e 21 (Call Lost):
For measurements: The measurement was interrupted because the signaling con-
nection to the DUT was lost.
For DAU IMS service: The voice over IMS call was lost.
e 23 (Missing Option):
The ARB file can not be played by the GPRF generator due to a missing option.
e 26 (Resource Conflict):
The application could not be started or has been stopped due to a conflicting hard-
ware resource or software option that is allocated by another application.
Please stop the application that has allocated the conflicting resources and try again.

e 27 (No Sensor Connected):
The GPRF External Power Sensor measurement could not be started due to missing
power sensor.

e 40 (ARB File CRC Error):
The ARB file CRC check failed. The ARB file is corrupt and not reliable.

|
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e 42 (ARB Header Tag Invalid):
The ARB file selected in the GPRF generator contains an invalid header tag.

e 43 (ARB Segment Overflow):
The number of segments in the multi-segment ARB file is higher than the allowed
maximum.

e 44 (ARB File not Found):
The selected ARB file could not be found.

e 50 (Startup Error):
The Data Application Unit (DAU), a DAU service or a DAU measurement could not
be started. Please execute a DAU selftest.

e 51 (No Reply):
The DAU has received no response, for example for a ping request.

e 52 (Connection Error):
The DAU could not establish a connection to internal components. Please restart the
instrument.

e 53 (Configuration Error):
The current DAU configuration by the user is incomplete or wrong and could not be
applied. Check especially the IP address configuration.

e 54 (Filesystem Error):
The hard disk of the DAU is full or corrupt. Please execute a DAU selftest.

e 101 (Firmware Error):
Indicates a firmware or software error. If you encounter this error for the first time,
restart the instrument.
If the error occurs again, consider the following hints:
— Firmware errors can often be repaired by restoring the factory default settings.
To restore these settings, restart your instrument and press the "Factory
Default" softkey during startup.

— If a software package (update) has not been properly installed this is often indi-
cated in the "Setup" dialog, section "SW/HW-Equipment > Installed Software".

— A software update correcting the error may be available. Updates are e.g. provi-
ded in the "CMW Customer Web" on GLORIS (registration required): https://
extranet.rohde-schwarz.com.

If you get firmware errors even with the properly installed latest software version,
please send a problem report including log files to Rohde & Schwarz.

e 102 (Unidentified Error):
Indicates an error not covered by other reliability values. For troubleshooting please
follow the steps described for "101 (Firmware Error)".

e 103 (Parameter Error):
Indicates that the measurement could not be performed due to internal conflicting
parameter settings.
A good approach to localize the conflicting settings is to start with a reset or preset
or even restore the factory default settings. Then reconfigure the measurement step
by step and check when the error occurs for the first time.
If you need assistance to localize the conflicting parameter settings please contact
Rohde & Schwarz (see http://www.service.rohde-schwarz.com).
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3.5.2 General Measurement Settings

The commands valid for all GPRF measurements are divided into the groups listed below.

@ SigNal ROULING.....cci i e e e s e e e e e e e e e e e e e eeee e e n e ananaaaans 189
LI N g B 1) 7 Y= 1] o TSP 192

3.5.2.1 Signal Routing

The following commands select the path and connector for the generator and define an
external attenuation value.

ROUTE:GPRF:MEASSKIZ>:SCENGAIO?. .. ittt e e e e s e r e e 189
ROUTe:GPRF:MEAS<i>:SCENario:SALONE. ...c.iiiiiiii e e e e 189
ROUTe:GPRF:MEAS<i>:SCENario:CATalog:CSPath?......cceiiiieeie e 190
ROUTe:GPRF:MEAS<i>:SCENario:CSPatN........ieeieieeee et 190
ROUTe:GPRF:MEAS<i>:SCENario:MAPROLOCOL. .......cccuuiiieeeeeiieeeeei e e eete e e e e e eeaeeeee 191
RO L0 I =T €1 Y | NS T 191
CONFigure:GPRF:MEAS<i>:RFSettings:EATTENUAtION.....cccceverereeeiiieeeeeeeiieeeeeeeteeeeeennanns 191

ROUTe:GPRF:MEAS<i>:SCENario?
Queries the active scenario.

Return values:
<Scenario> SALone | CSPath | MAPR

Standalone, combined signal path or measure at protocol test
(R&S CMW500 only)

Example: See Specifying General Measurement Settings
Usage: Query only

Firmware/Software: V1.0.15.20
V2.0.10: connectors removed

Manual operation: See "Scenario" on page 115

ROUTe:GPRF:MEAS<i>:SCENario:SALone <RXConnector>, <RFConverter>

Activates the standalone scenario and selects the RF input path for the measured RF
signal, i.e. the RF connector and the RX module.

Depending on the installed hardware and the active sub-instrument or instance <i> only
a subset of the described parameter values is allowed. The *RST values and the mapping
of virtual connector names to physical connectors also depend on the active sub-instru-
ment or instance <i>.

All instruments are equipped with the RF 1 and RF 2 connectors and one RX and TX
module. Additional RF connectors and RX/TX modules are optionally available for R&S
CMW270 and R&S CMW500, but not for R&S CMW280.

See also: "Signal Path Settings" in the R&S CMW user manual, chapter "Remote Control"
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Parameters:
<RXConnector> RF1C | RF2C | RF3C | RF4C | RFAC | RFBC

RF1C, RF2C, RF3C, RF4C:
RF 1 COM to RF 4 COM front panel connectors

RFAC, RFBC:
Virtual names for the RF COM connectors

*RST: not used

<RFConverter> RX1 | RX2 | RX3 | RX4
RX module for the input path
*RST: not used

Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.15.0
V2.0.10: additional values RF3/4/A/B..., RX2

Manual operation: See "RF Routing" on page 115

ROUTe:GPRF:MEAS<i>:SCENario:CATalog:CSPath?

Queries the possible master firmware applications for a combined signal path scenario.
The list contains all installed signaling applications.

Return values:

<CSP Masters> Comma-separated list of string parameters, e.g. "1xEV-DO Sig1",
"GSM Sig2". "No Connection" is returned if no signaling applica-
tion is installed.

Example: See Specifying General Measurement Settings
Usage: Query only
Firmware/Software: V1.0.15.20

Manual operation: See "Scenario” on page 115

ROUTe:GPRF:MEAS<i>:SCENario:CSPath <Master>

Activates the combined signal path scenario and selects a master firmware application
for the GPRF measurements. The master controls the signal routing settings and ana-
lyzer settings while the combined signal path scenario is active. ROUTe : GPRF':
MEAS<i>:SCENario:CATalog:CSPath? returns a list of possible master firmware

applications.

Parameters:

<Master> String parameter containing the master application, e.g. "1xEV-
DO Sig1' or 'GSM Sig2'

Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.15.20

Manual operation: See "RF Routing" on page 115

e
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ROUTe:GPRF:MEAS<i>:SCENario:MAPRotocol

Activates the Measure@ProtocolTest scenario. The signal routing and analyzer settings
are ignored by the measurement application. The corresponding settings have to be
configured within the protocol test application used in parallel.

Example: See Specifying General Measurement Settings
Usage: Event
Firmware/Software: V1.0.15.20

Manual operation: See "Scenario" on page 115

ROUTe:GPRF:MEAS<i>?
Queries the active test scenario and connector assignment.

Return values:
<Scenario> SALone | CSPath | MAPR

Standalone, combined signal path or measure at protocol test
(R&S CMW500 only)

<Master> String variable containing the master application. For combined
signal path scenarios, possible values are "1xEV-DO Sig1", "GSM
Sig2" ... For other scenarios, "No Connection" is returned.

<RF Connector> RF1C | RF2C | RF3C | RF4C | IQ11 | 1Q3I
RF 1 COM to RF 4 COM front panel connectors

<RF Converter> RX1 | RX2 | RX3 | RX4 | IRX1 | IRX2
RX module for the input path

Example: See Specifying General Measurement Settings
Usage: Query only
Firmware/Software: V2.0.10

Manual operation: See "Scenario" on page 115

CONFigure:GPRF:MEAS<i>:RFSettings:EATTenuation <RFInputExtAtt>

Defines an external attenuation (or gain, if the value is negative), to be applied to the RF
input connector.

Parameters:
<RFInputExtAtt> Range: -50dB to 90 dB
*RST: 0dB
Default unit: dB
Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.0.4

Manual operation: See "External Attenuation (Input)" on page 116

e
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3.5.2.2 Analyzer Settings

The following commands configure the RF input path.

CONFigure:GPRF:MEAS<i>:RFSettings:FREQUENCY........cceiiiiiiiiiiiiaaie e e e eeeeeeeiniaae s 192
CONFigure:GPRF:MEAS<i>:RFSettingS:ENPOWET.......ccciiiiiiiiiiiiiieieeae e 192
CONFigure:GPRF:MEAS<i>:RFSettingS:UMARGIN. ...ccceuuteueaaaaeee e eeeeeeeee e e e 192
CONFigure:GPRF:MEAS<i>:RFSettings:MLOFTSEt......cciiiiiieeeiiiieee e et e e 193

CONFigure:GPRF:MEAS<i>:RFSettings:FREQuency <AnalyzerFreq>

Selects the center frequency of the RF analyzer.

Parameters:

<AnalyzerFreqg> Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: 1.685E+9 Hz
Default unit: Hz

Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.0.4 (default value changed in V2.0.10)

Manual operation: See "Frequency” on page 116

CONFigure:GPRF:MEAS<i>:RFSettings:ENPower <ExpNomPwr>
Sets the expected nominal power of the measured RF signal.

Parameters:

<ExpNomPwr> The range of the expected nominal power can be calculated as
follows:
Range (Expected Nominal Power) = Range (Input Power) + Exter-
nal Attenuation - User Margin

Range: —55 dBm to +55 dBm for the input power at RF 1 COM
and RF 2 COM (please notice also the ranges quoted
in the data sheet).

*RST: 0 dBm

Default unit: dBm

Example: See Specifying General Measurement Settings
Firmware/Software: V1.0.0.4

Manual operation: See "Expected Nominal Power" on page 116

CONFigure:GPRF:MEAS<i>:RFSettings:UMARgin <UserMargin>

Sets the margin that the R&S CMW adds to the expected nominal power in order to
determine its reference power. The reference power minus the external input attenuation
must be within the power range of the selected input connector; refer to the data sheet.
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Parameters:

<UserMargin> Range: 0 dBto 37 dB at RF 1 COM and RF 2 COM
Increment: 0.01 dB
*RST: 0dB
Default unit: dB

Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.0.4

Manual operation: See "User Margin" on page 116

CONFigure:GPRF:MEAS<i>:RFSettings:MLOFfset <MixLevOffset>

Varies the input level of the mixer in the analyzer path.

Parameters:
<MixLevOffset> Range: -10dB to 10dB
*RST: 0dB
Default unit: dB
Example: See Specifying General Measurement Settings

Firmware/Software: V1.0.15.0

Manual operation: See "Mixer Level Offset" on page 117

Power Measurement Commands

The commands for the "Power" measurement are divided into the groups listed below.

e Measurement Control and STAtes......cccccecciecriiiniiiiirrrrer e 193
e Measurement Control Parameters.........oouvuiiicieiii s 196
e Parameter Set List SettiNgS.....coiviiiiiiieicce s 199
L I 4 o o =Y T~ 11 T [ 205
@  List Configuration........coeeiiiiiiiii oo 208
e Measurement Results: Single Step Power Evaluation and List Mode.................. 217
e Measurement Results: Single Step Statistic Evaluation............cccceeevcceiiinnnnnnnnnn. 218
e Measurement Results: List MOde.........coovvvieiiiiiiiiiiiiiie e 221

Measurement Control and States

The following commands control the measurement and return the current measurement
state.

CONFigure:GPRF:MEAS<i>:POWETIMODE......ccccceeeiiiieiiiiiieieeeeeeeeeeeetieeeseeeeeeeeesranaeeens 194
INITiate:GPRF:IMEASSKIZIPOWE ... ccicieeeeeeeeeeeeettiteeeieeeeeeeeeeeeeeeessbass e eseseeeesseeeeeeesssrananns 194
STOP:GPRFIMEAS KIS POV L. . tttitieteeeeetie ettt e e r et r e saea st srartarrarearararenrnnen 194
ABO RGP R IMEAS KIS POV .. ettt eee et r et te et et et esa e enreasnsarenenseaenenrenss 194
FETCh:GPRF:IMEASKIZ POV S T AT € 2 e ittt ettt e et e ea e eneenenas 194
FETCh:GPRF:MEAS<IZ POWEr ST ATE ALL 2. ettt eeaas 195
FETCh:GPRF:MEAS<i>:POWErESTatiStiCS?....cuniiieeiiiieeee et 196

|
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CONFigure:GPRF:MEAS<i>:POWer:MODE <CCDFMode>

Sets/gets the result mode for the single step power measurement.

Note that the result mode has to be set before the power measurement is started.
Parameters:

<CCDFMode> POWer | STATistic

POWer: In the power mode only summary statistics (minimum,
maximum, average, standard deviation) are calculated
STATistic: In the statistic mode power distributions/densities are
calculated

Firmware/Software: V3.0.10

INITiate:GPRF:MEAS<i>:POWer
STOP:GPRF:MEAS<i>:POWer
ABORt:GPRF:MEAS<i>:POWer

Starts, stops, or aborts the measurement:

® TINITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes arunning measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh. ..STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-

trol"
Example: See Single-Shot and Continuous Power Measurements
Usage: Event

Firmware/Software: V1.0.0.4

FETCh:GPRF:MEAS<i>:POWer:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

e
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Return values:
<MeasState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Single-Shot and Continuous Power Measurements
Usage: Query only

Firmware/Software: V1.0.0.4

Manual operation: See "Power (Softkey)" on page 117

FETCh:GPRF:MEAS<i>:POWer:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")

ADJ: all necessary adjustments finished, measurement running
("adjusted")

INV: not applicable because <MainState>: OFF or RDY ("invalid")

<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <MainState>: OFF or RDY ("invalid")

|
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Example: See Single-Shot and Continuous Power Measurements
Usage: Query only
Firmware/Software: V1.0.0.4

Manual operation: See "Power (Softkey)" on page 117

FETCh:GPRF:MEAS<i>:POWer:ESTatistics?
Returns the reliability indicator and the number of elapsed measurement cycles.

Return values:
<Reliabilty> see Reliability Indicator

<StatCount> Number of measured cycles
Range: 0 to 100E+3

<Reliabilty> identical to the first value
Example: See Single-Shot and Continuous Power Measurements
Usage: Query only

Firmware/Software: V2.0.10

Measurement Control Parameters

The following commands define the measurement interval. See also Parameter Set List
Settings.

CONFigure:GPRF:MEAS<I>:POWErTOUT ...ttt eeas 196
CONFigure:GPRF:MEAS<i>:POWer:REPEtitioN.........oouuiiiiieie e 197
CONFigure:GPRF:MEAS<i>:POWEr:SCOUNL.......ccvuuueeieeeeieeeiiieae e eeereeeineae e e e eeeeeeanann s 197
CONFigure:GPRF:MEAS<i>:POWErMLENGtN.......ccvvutieeiieeeiieeitieieeeee e e e e eeeraa s 198
CONFigure:GPRF:MEAS<i>:POWEr:SLENGN......ccuiiiiiiiiiei e 198
CONFigure:GPRF:MEAS<i>:POWer:FILTErTYPE. ...t 198
CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSS:BWIDth........cccoiiiiiiiiiieiieeeeeeee 199
CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:BWIDth........ccceeeiiiiiiiiiiiieeieeeee, 199

CONFigure:GPRF:MEAS<i>:POWer:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

e
User Manual 1173.9640.02 — 05 196



R&S®CMW GPRF Measurements

|
Command Reference

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> *RST: 1s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V2.0.10

Manual operation: See "Measurement Timeout" on page 118

CONFigure:GPRF:MEAS<i>:POWer:REPetition <Repetition>

Specifies the repetition mode of the measurement. The repetition mode specifies whether
the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:
<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING
Example: See Single-Shot and Continuous Power Measurements

Firmware/Software: V1.0.0.4

Manual operation: See "Repetition” on page 118

CONFigure:GPRF:MEAS<i>:POWer:SCOunt <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<StatisticCount> Number of measurement intervals. A measurement interval com-
prises a single power/frequency step (list mode switched off) or a
sweep (list mode switched on).
Range: 1 to 100E+3
*RST: 10

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Statistic Count" on page 119

|
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CONFigure:GPRF:MEAS<i>:POWer:MLENgth <MeaslLength>

Selects the length of the averaging intervals that the R&S CMW uses to calculate the
"Power" results for each measurement step. The measurement length must not exceed
the step length (CONFigure:GPRF:MEAS<i>:POWer:SLENgth).

Parameters:
<MeasLength> Range: 10E-6s to 1s
*RST: 300E-6 s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Measurement Length" on page 119

CONFigure:GPRF:MEAS<i>:POWer:SLENgth <StepLength>

Selects the time between the beginning of two consecutive measured power steps.

Parameters:

<StepLength> Range: 50E-6s to 1s
*RST: 576.9230769E-6 s (1 GSM timeslot)
Default unit: s

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.0.4

Manual operation: See "Step Length" on page 120

CONFigure:GPRF:MEAS<i>:POWer:FILTer:TYPE <FilterType>
Selects the IF filter type.

Parameters:
<FilterType> BANDpass | GAUSs | WCDMa | CDMA | TDSCdma

BANDpass: Bandpass filter with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:
BWIDth)

GAUSs: Filter of Gaussian shape with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSs:
BWIDth)

WCDMA: 3.84 MHz RRC filter with a roll-off = 0.22 for WCDMA
TX tests

CDMA: 1.2288 MHz-wide channel filter for CDMA 2000 TX tests
TDSCdma: 1.28 MHz RRC filter with a roll-off = 0.22 for TD-
SCDMA TX tests

*RST: GAUS

Example: See Specifying Measurement-Specific Settings

e
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Firmware/Software: V1.0.0.4

Manual operation: See "Filter" on page 120

CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSs:BWIDth <GaussBW>

Selects the bandwidth for a filter of Gaussian shape.

Parameters:
<GaussBW> Range: 10 Hz | 30 Hz | 50 Hz | 100 Hz | 300 Hz | 500 Hz | 1
kHz | 3 kHz | 5 kHz | 10 kHz | 30 kHz | 50 kHz | 100
kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz
*RST: 1 MHz
Default unit: Hz
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.0.4 (extension with filters below 1 kHz: V1.0.4.11)

Manual operation: See "Filter" on page 120

CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:BWIDth <BandpassBW>
Selects the bandwidth for a bandpass filter.

Parameters:
<BandpassBW> Range: 1kHz | 3kHz |5 kHz | 10 kHz | 30 kHz | 50 kHz | 100
kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz | 30 MHz | 40 MHz
*RST: 300 kHz
Default unit: Hz

Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.0.4

Manual operation: See "Filter" on page 120

Parameter Set List Settings

The following commands enable and configure the parameter set list.

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTErTYPE.....c.cciiiiiitree ettt 200
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer TYPE:ALL....c.coiiiiiieeeeee e 200
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSS:BWIDth.......ccccuieiiiiiiiiiiiiiaene. 201
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth:ALL......ccccevuiiiieiriannnnn. 201
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:-BANDpass:BWIDth............cccuueveeeeennnnnn. 202
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:BANDpass:BWIDth:ALL...........ceeeeaannnn. 202
CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENGth.......ccvuiieiiiiiiiceeeeeeeee et 203
CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENGth:ALL.....cceievviieeeeeiiiieeeeeie e e eenaenn 203
CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENGth.......coiiiie e 203
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CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENGth:ALL......ccoivieiiiieiie e e e 204
TRIGger:GPRF:MEAS<i>:POWErPSET:OFFSEl....ccvuuiiiiiiiiieeieticeeee ettt e eeenne e 204
TRIGger:GPRF:MEAS<i>:POWEr:PSET:OFFSELALL..ccvuiiiiiiieiiiieeeeeeeeieeeee et eeraees 205

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:TYPE <Index>, <Filter>
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:TYPE? <Index>

Selects the IF filter type for a particular parameter set <index>.

Parameters:
<Filter> BANDpass | GAUSs | WCDMa | CDMA | TDSCdma

BANDpass: Bandpass filter with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:
BWIDth)

GAUSs: Filter of Gaussian shape with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSs:

BWIDth)

WCDMA: 3.84 MHz RRC filter with a roll-off = 0.22 for WCDMA
TX tests

CDMA: 1.2288 MHz-wide channel filter for CDMA 2000 TX tests
TDSCdma: 1.28 MHz RRC filter with a roll-off = 0.22 for TD-
SCDMA TX tests

*RST: GAUS

Parameters for setting and query:
<Index> Number of parameter set in the list

Range: 0 to 31
*RST: n/a

Example: See Performing an 1/Q Data Measurement
Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:TYPE:ALL <Filter_0>, ...,
<Filter_31>

Selects the IF filter type for all parameter sets.
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Parameters:
<Filter_0>, ..., BANDpass | GAUSs | WCDMa | CDMA | TDSCdma

<Filter_31> BANDpass: Bandpass filter with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:BANDpass:
BWIDth)
GAUSs: Filter of Gaussian shape with selectable bandwidth (
CONFigure:GPRF:MEAS<i>:POWer:FILTer:GAUSs:
BWIDth)
WCDMA: 3.84 MHz RRC filter with a roll-off = 0.22 for WCDMA
TX tests
CDMA: 1.2288 MHz-wide channel filter for CDMA 2000 TX tests
TDSCdma: 1.28 MHz RRC filter with a roll-off = 0.22 for TD-
SCDMA TX tests

*RST: GAUS
Example: See Performing an I/Q Data Measurement
Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth <Index>,
<Bandwidth>
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth? <Index>

Selects the bandwidth for a filter of Gaussian shape for a particular parameter set
<index>.

Parameters:
<Bandwidth> Range: 10 Hz | 30 Hz | 50 Hz | 100 Hz | 300 Hz | 500 Hz | 1
kHz | 3 kHz | 5 kHz | 10 kHz | 30 kHz | 50 kHz | 100
kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz
*RST: 1E+6 Hz
Default unit: Hz

Parameters for setting and query:

<Index> Number of parameter set in the list
Range: 0 to 31
*RST: n/a

Example: See Performing an I/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:GAUSs:BWIDth:ALL
<Bandwidth_0>, ..., <Bandwidth_31>

Selects the bandwidth for a filter of Gaussian shape for all parameter sets.

e
User Manual 1173.9640.02 — 05 201



R&S®CMW GPRF Measurements
|

Command Reference

Parameters:
<Bandwidth_0> ... Range: 10 Hz | 30 Hz | 50 Hz | 100 Hz | 300 Hz | 500 Hz | 1
<Bandwidth_31> kHz | 3 kHz | 5 kHz | 10 kHz | 30 kHz | 50 kHz | 100
kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz
*RST: 1E+6 Hz
Default unit: Hz
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:BANDpass:BWIDth <Index>,
<Bandwidth>
CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:BANDpass:BWIDth? <Index>

Selects the bandpass filter bandwidth for a particular parameter set <index>.

Parameters:
<Bandwidth> Range: 1kHz | 3kHz |5 kHz | 10 kHz | 30 kHz | 50 kHz | 100
kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz | 30 MHz | 40 MHz
*RST: 300E+3 Hz
Default unit: Hz

Parameters for setting and query:

<Index> Number of parameter set in the list
Range: 0 to 31
*RST: n/a

Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:FILTer:BANDpass:BWIDth:ALL
<Bandwidth_0>, ..., <Bandwidth 31>

Selects the bandpass filter bandwidth for all parameter sets.

Parameters:
<Bandwidth_0> ... Range: 1kHz | 3kHz | 5kHz | 10 kHz | 30 kHz | 50 kHz | 100
<Bandwidth_31> kHz | 300 kHz | 500 kHz | 1 MHz | 3 MHz | 5 MHz |
10 MHz | 30 MHz | 40 MHz
*RST: 300E+3 Hz
Default unit: Hz
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121
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CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth <Index>, <StepLength>
CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth? <Index>

Selects the time between the beginning of two consecutive measured power steps for a
particular parameter set <index>.

Parameters:

<StepLength> Range: 50E-6s to 1s
*RST: 576.9230769E-6 s (1 GSM timeslot)
Default unit: s

Parameters for setting and query:

<Index> Number of parameter set in the list
Range: 0to 31
*RST: n/a

Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth:ALL <StepLength 0>, ...,
<StepLength_31>

Selects the time between the beginning of two consecutive measured power steps for all
parameter sets.

Parameters:

<StepLength_0> ... Range: 50E-6s to 1s

<StepLength_31> *RST: 576.9230769E-6 s (1 GSM timeslot)
Default unit: s

Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENgth <Index>, <MeasLength>
CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENgth? <Index>

Selects the length of the averaging intervals that the R&S CMW uses to calculate the
"Power" results for a particular parameter set <index>. The measurement length must
not exceed the step length (CONFigure: GPRF:MEAS<i>:POWer:PSET:SLENgth).

Parameters:

<MeasLength> Range: 10E-6 s to 576.9230769E-6 s
*RST: 300E-6 s
Default unit: s
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Parameters for setting and query:

<Index> Number of parameter set in the list
Range: 0 to 31
*RST: n/a

Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

CONFigure:GPRF:MEAS<i>:POWer:PSET:MLENgth:ALL <MeasLength_0>, ...,
<MeasLength_31>

Selects the length of the averaging intervals that the R&S CMW uses to calculate the
"Power" results for all parameter sets. The measurement length must not exceed the step
length (CONFigure:GPRF:MEAS<i>:POWer:PSET:SLENgth:ALL).

Parameters:
<MeasLength_0>, ..., Range: 10E-6s to 1s
<MeasLength_31>  *RST: 300E-6 s
Default unit: s
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25

Manual operation: See "Parameter Set List" on page 121

TRIGger:GPRF:MEAS<i>:POWer:PSET:OFFSet <Index>, <TriggerOffset>
TRIGger:GPRF:MEAS<i>:POWer:PSET:OFFSet? <Index>

Defines a delay time relative to the trigger event for a particular parameter set <index>.

Parameters:

<TriggerOffset> Range: Osto1s
*RST: 100E-6 s
Default unit: s

Parameters for setting and query:

<Index> Number of parameter set in the list
Range: 0 to 31
*RST: n/a

Example: See chapter 3.4.1.7, "Performing an I/Q Data Measurement”,
on page 171

Firmware/Software: V2.0.20

Manual operation: See "Parameter Set List" on page 121

e
User Manual 1173.9640.02 — 05 204



R&S®CMW

GPRF Measurements

3.5.34

Command Reference

TRIGger:GPRF:MEAS<i>:POWer:PSET:OFFSet:ALL <TriggerOffset 0>, ...,
<TriggerOffset_31>

Defines a delay time relative to the trigger event for all parameter sets.

Parameters:
<TriggerOffset_0> ... Range: Os to 1s
<TriggerOffset_31> *RST: 100E-6 s
Default unit: s
Example: See chapter 3.4.1.7, "Performing an 1/Q Data Measurement",

on page 171
Firmware/Software: V2.0.20
Manual operation: See "Parameter Set List" on page 121

Trigger Settings

The following commands define the trigger parameters.

TRIGger:GPRF:MEAS<i>:POWer:CATalog:SOURCE?.....cuuuruuaaieeeeeeeeeeeeeeeeninncaaeaeeeeaaaeneees 205
TRIGQer:GPRF:MEAS<KI>POWENSOURCE. ... .cieiiitieeeeitiieeeeetieeeeeetaieeseeteseesesneeesensaaaees 205
TRIGQer:GPRF:MEASSKI>POWESLOPE. .....iiiitieeeitteeeeettie e e eetee e st eeeeanaeeseranaeesesaaaas 206
TRIGger:GPRF:MEAS<i>:POWer:-THREShOI........ccuoiiiie et 206
TRIGger:GPRF:MEAS<I>:POWeEr OFFSEt. ...cu ettt 206
TRIGQer:GPRF:MEASSKI>POWErTOUT ...ttt e e e e 207
TRIGger:GPRF:MEASSI>POWENMGAP.......uieieeeeeeeeieieeaa e e e e e eeeeetnaaa e e e e eaeeeenaaaaeeeeeaaeee 207
TRIGger:GPRF:MEAS<i>:POWERMODE...........ccvutuuieiieieeeieieerttinieieeeeeeserererisnseeeeesseees 207

TRIGger:GPRF:MEAS<i>:POWer:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : GPRF: MEAS<i>:
POWer : SOURce.

Return values:

'<Source_1>'... Comma separated list of all supported values. Each value is rep-
'<Source_n>' resented as a string.

Example: See Specifying Measurement-Specific Settings

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation:  See "Trigger Source" on page 122

TRIGger:GPRF:MEAS<i>:POWer:SOURce '<Source>"'

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using
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Parameters:

'<Source>' 'IF Power': IF Power trigger
'Free Run’: Free Run (untriggered)
'Base1: External TRIG A': External trigger fed in at TRIG A con-
nector
'Base1: External TRIG B': External trigger fed in at TRIG B con-
nector
*RST: 'Free Run'

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Source" on page 122

TRIGger:GPRF:MEAS<i>:POWer:SLOPe <Event>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

Parameters:
<Event> REDGe | FEDGe
REDGe: Rising edge
FEDGe: Falling edge
*RST: REDG
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Slope" on page 122

TRIGger:GPRF:MEAS<i>:POWer:THReshold <Threshold>

Defines the trigger threshold for power trigger sources.

Parameters:
<Threshold> Range: -50dB to 0dB
Increment: 0.001 dB
*RST: -30 dB
Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Threshold" on page 123

TRIGger:GPRF:MEAS<i>:POWer:OFFSet <Offset>

Defines a delay time for triggered measurements. The trigger offset delays the start of
the measurement relative to the trigger event.

e
User Manual 1173.9640.02 — 05 206



R&S®CMW GPRF Measurements
|

Command Reference

Parameters:
<Offset> Range: Osto1s
*RST: 100E-6 s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Offset" on page 123

TRIGger:GPRF:MEAS<i>:POWer:TOUT <Timeout>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<Timeout> Range: 0.01s to 300 s
Increment: 0.01s
*RST: 1s
Default unit: s
Additional values: OFF | ON (disables timeout | enables timeout
using the previous/default values)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Timeout" on page 123

TRIGger:GPRF:MEAS<i>:POWer:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

Parameters:
<MinimumGap> Range: 0s to 0.01s
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Minimum Trigger Gap" on page 123

TRIGger:GPRF:MEAS<i>:POWer:MODE <Mode>

Selects the measurement sequence that is triggered by each single trigger event. This
setting is not valid for "Free Run" measurements.
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Parameters:
<Mode> ONCE | SWEep | ALL | PRESelect

ONCE: Trigger Once

SWEep: Retrigger Sweep

ALL: Retrigger All

PRESelect: Retrigger Preselect(ed) steps, see CONFigure:
GPRF:MEAS<i>:POWer:LIST:RETRigger)

*RST: ONCE
Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11 (V2.0.10 for PRESelect)

Manual operation: See "Trigger Mode" on page 124

List Configuration

The following commands select the sequence mode of the "Power" measurement and
configure the list mode.

CONFigure:GPRF:MEASSIZ:POWET:LIST . ...ttt e et e e e e eeas 208
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:CAPTUIE. ...c.ciuuiiiieeeeeieeeeee e 209
CONFigure:GPRF:MEAS<i=>:POWEr:LIST:MUNIt.. ..ot e 209
CONFigure:GPRF:MEASSI>:POWEIPSET .. .uuiiiiiiieieieieeeeeeeeeeeeeeeeeeeeereer b e e e e e e 209
CONFigure:GPRF:MEAS<i>:POWer:LIST:TXITIMING.....ccvuieieeeeieeeriiieieeeeeereriieieeeseeesrnnnnnns 210
CONFigure:GPRF:MEAS<i>:POWEr:LIST:STARL....ccttttitiiciiieieeeeeeeeeeeeeeeeereererenneeneeeeeeas 210
CONFigure:GPRF:MEAS<i>:POWETLIST:STOP....ccuuuuieeieeeiiitiiaie e e eeereieae e e e e e eeeene s 210
CONFigure:GPRF:MEAS<I=>:POWEr:LIST:SSTOP. ettt et 211
CONFigure:GPRF:MEAS<i=>:POWer:LIST:COUNL?... .ot 211
CONFigure:GPRF:MEAS<i>:POWer:LIST:IREPEttiON. ......cceieiieiiiiieieiieceee e 211
CONFigure:GPRF:MEAS<i>:POWer:LIST:IREPEtitioN:ALL.......ccceveeeereeeereeerrennnnnnnnnnnnnnnnnnns 212
CONFigure:GPRF:MEAS<i>:POWer:LIST:FREQUENCY....cccceieieeeeeeeeeeeeeeeeieeeeeeeeeenennennnnnnnnes 212
CONFigure:GPRF:MEAS<i>:POWer:LIST:FREQUENCY:ALL.......ccocitiiimniaaiaeeeeeeceeeeie e 213
CONFigure:GPRF:MEAS<i>:POWer:LIST:ENPOWET.......ccuiiiiiiiiieeieee e 213
CONFigure:GPRF:MEAS<i>:POWer:LIST:ENPOWErALL.....c.ccouiiiiiiiiiieiiii e 214
CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRIGE ... cuitiiiiiiiieiiie e 214
CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRIGIErALL.......cceeeeeeeeiieeeeeeeeveverrevivns 214
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQDAt......ueeieeeeeeeiieeereiiiiiieieeeeeeeeeeeeesrannnneeenns 215
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:ALL.......ccvieuririeiiiiieieeies e neeeineeneenans 215
CONFigure:GPRF:MEAS<i>:POWeEr:LIST:PSET......cccteiiieieiiniiiieie e e e e e e eeeeeeeeeesinnnne e e 216
CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET:ALL....cuiiiiiiiiieeeeeeeee e e 216

CONFigure:GPRF:MEAS<i>:POWer:LIST <EnableListMode>
Enables or disables the list mode for the "Power" measurement.

Parameters:
<EnableListMode> OFF | ON

OFF: List mode off (single power step)
ON: List mode on

*RST: OFF

|
User Manual 1173.9640.02 — 05 208



R&S®CMW GPRF Measurements

|
Command Reference

Example: See Configuring the List Mode
Firmware/Software: V1.0.0.4
Options: R&S CMW-KM012

Manual operation: See "List Mode" on page 119

CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:CAPTure <CapturelQData>

Enables or disables the I/Q data measurement.

Parameters:
<CapturelQData> OFF | ON
*RST: OFF
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25
Options: R&S CMW-KMO012

Manual operation: See "IQ Data > Capture" on page 125

CONFigure:GPRF:MEAS<i>:POWer:LIST:MUNit <MagnitudeUnit>
Selets the magnitude unit for I/Q measurement results.

Parameters:
<MagnitudeUnit> VOLT | RAW

Voltage units or raw I/Q data relative to full scale
*RST: VOLT
Example: See Performing an 1/Q Data Measurement
Firmware/Software: V2.1.25
Options: R&S CMW-KM012

Manual operation: See "IQ Data > Magnitude Unit" on page 125

CONFigure:GPRF:MEAS<i>:POWer:PSET <ParameterSetMode>

Selects the measurement control settings for the power measurement. The list settings
require a Retrigger Preselect trigger mode (TRIGger : GPRF:MEAS<i>:POWer :MODE
PRESelect). In this mode, the R&S CMW uses the parameter settings defined via
CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET.

Parameters:
<ParameterSetMode>GLOBal | LIST
Use global setting or independent settings for each list step

*RST: GLOB

Example: See Performing an 1/Q Data Measurement
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Firmware/Software: V2.1.25

Manual operation: See "Parameter Set" on page 125

CONFigure:GPRF:MEAS<i>:POWer:LIST:TXITiming <Timing>
Specifies the timing of the generated "GPRF Meas<i>:Power" trigger.

Parameters:
<Timing> STEP | CENTered

STEP: trigger signals are generated at the step boundaries
CENTered: trigger signals are generated in the middle of the gaps
between subsequent measurement intervals

*RST: STEP
Firmware/Software: V3.0.11

Manual operation: See "TX Increment Timing" on page 125

CONFigure:GPRF:MEAS<i>:POWer:LIST:STARt <Startindex>
Start index, defines the first segment in the list that shall be measured.

The total number of results (segments with repetitions) in the selected list section must
not be higher than 10000.

Parameters:
<Startindex> Range: 0 to 1999
*RST: 0
Example: See Configuring the List Mode

Firmware/Software: V1.0.0.4
Options: R&S CMW-KMO012

Manual operation: See "List Section" on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:STOP <Stoplndex>
Stop index, defines the last segment in the list that shall be measured.

The total number of results (segments with repetitions) in the selected list section must
not be higher than 10000.

Parameters:
<Stoplndex> Range: 0 to 3999
*RST: 19
Example: See Configuring the List Mode

Firmware/Software: V1.0.0.4
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KM012
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Manual operation: See "List Section" on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:SSTop <Startindex>, <Stoplndex>
Start and stop index of the list section to be measured.

The total number of results (segments with repetitions) in the list section must not be
higher than 10000.

Parameters:

<Startindex> Range: 0 to 3999
*RST: 0

<Stoplndex> Range: 0 to 3999
*RST: 19

Firmware/Software: V3.0.10
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KM012

Manual operation: See "List Section" on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:COUNt?
Queries the total number of steps (results) in the selected list section.
The total number of results (segments with repetitions) is limited by 10000.

Return values:

<ResultCount> Range: 1 to 10E+3
*RST: 20

Example: See Configuring the List Mode

Usage: Query only

Firmware/Software: V1.0.0.4

Options: R&S CMW-KM012

Manual operation: See "List Section" on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:IREPetition <Index>, <Repetition>
CONFigure:GPRF:MEAS<i>:POWer:LIST:IREPetition? <Index>

Sets/gets the number of repetitions of a list segment.

Parameters:
<Repetition> Repetition of the frequency/level step

Range: 1 to 9981

Increment: The total number of results (segments with repeti-
tions) in the selected list section must not be higher
than 10000.

*RST: 1
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Parameters for setting and query:

<Index> Segment index
Range: 0 to 3999
*RST: n/a
Example: See Configuring the List Mode

Firmware/Software: V2.0.10
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KM012

Manual operation: See "List > Frequency / Exp. Nom. Pow." on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:IREPetition:ALL <Repetition>...

Sets/gets the individual number of repetitions of all list segments.

Parameters:
<Repetition> n comma separated values, one per list segment, where n < 2000.
The query returns 2000 results.
Range: 1 to 10000
Increment: The total number of results (segments with repeti-
tions) in the selected list section must not be higher
than 10000.
*RST: 1
Example: See Configuring the List Mode
Firmware/Software: V2.0.10
Options: R&S CMW-KM012

Manual operation: See "List > Frequency / Exp. Nom. Pow." on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:FREQuency <Index>, <Frequency>
CONFigure:GPRF:MEAS<i>:POWer:LIST:FREQuency? <Index>

Defines or queries the frequency of a selected frequency/level step.

Parameters:
<Frequency> Frequency of the frequency/level step
Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: Depending on list index (750 MHz to 940 MHz for
index 0 to 19)
Default unit: Hz

Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 3999
*RST: n/a

Example: See Configuring the List Mode
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Firmware/Software:

Options:

Manual operation:

Command Reference

V1.0.0.4
V3.0.12 List size increased from 2000 to 4000

R&S CMW-KM012
See "List > Frequency / Exp. Nom. Pow." on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:FREQuency:ALL <Frequency_1>, ...,

<Frequency_n>

Defines the frequencies of all frequency/level steps.

Parameters:
<Frequency_1> ...
<Frequency_n>

Example:
Firmware/Software:
Options:

Manual operation:

n frequencies, one per frequency/level step, where n < 2001. The
query returns 2000 results.

Range: 70E+6 Hz to 6E+9 Hz

Increment: 0.1 Hz

*RST: value 0 to 19: 750 MHz to 940 MHz, value 20 to 1999:
940 MHz

Default unit: Hz

See Configuring the List Mode

V1.0.2.6

R&S CMW-KM012

See "List > Frequency / Exp. Nom. Pow." on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:ENPower <Index>, <ExpNomPower>
CONFigure:GPRF:MEAS<i>:POWer:LIST:ENPower? <Index>

Defines or queries the expected nominal power of a selected frequency/level step.

Parameters:
<ExpNomPower>

Expected nominal power of the frequency/level step

Range: -55 dBm to 55 dBm

*RST: Depending on list index (=10 dBm, —10 dBm, —10
dBm, —20 dBm, —20 dBm, —20 dBm, —20 dBm, -30
dBm, ... for the first indices)

Default unit: dBm

Parameters for setting and query:

<Index>

Example:

Firmware/Software:

Options:

Manual operation:

Number of frequency/level step in the table

Range: 0 to 3999
*RST: n/a

See Configuring the List Mode

V1.0.0.4
V3.0.12 List size increased from 2000 to 4000

R&S CMW-KM012
See "List > Frequency / Exp. Nom. Pow." on page 126
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CONFigure:GPRF:MEAS<i>:POWer:LIST:ENPower:ALL <Power_1>, ..., <Power_n>

Defines the expected nominal power of all frequency/level steps.

Parameters:
<Power_1> ... n expected powers, one per frequency/level step, where n <2001.
<Power_n> The query returns 2000 results.
Range: -55 dBm to 55 dBm
Increment: 0.001 dB
*RST: -10 dBm, -10 dBm, -10 dBm, -20 dBm, -20 dBm, -20
dBm, -20 dBm, -30 dBm, ..., -30 dBm
Default unit: dBm
Example: See Configuring the List Mode

Firmware/Software: V1.0.2.6
Options: R&S CMW-KM012

Manual operation: See "List > Frequency / Exp. Nom. Pow." on page 126

CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRigger <Index>, <Retrigger>
CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRigger? <Index>

Enables the retrigger mechanism for a selected list segment. The setting is relevant for
trigger mode "Retrigger Preselect” (TRIGger : GPRF : MEAS<i>: POWer : MODE

PRESelect).
Parameters:
<Retrigger> OFF | ON
Disable or enable retrigger for segment <Index>
*RST: ON (<Index> = 0), OFF (<Index> > 0)
Parameters for setting and query:
<Index> List segment index
Range: 0 to 3999
*RST: n/a
Example: See Configuring the List Mode

Firmware/Software: V2.0.10
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KMO012

Manual operation: See "List > Retrigger” on page 127

CONFigure:GPRF:MEAS<i>:POWer:LIST:RETRigger:ALL <Retrigger_1>, ...,
<Retrigger_n>

Enables the retrigger mechanism after all frequency/level steps. The setting is relevant
for trigger mode "Retrigger Preselect” (TRIGger : GPRF:MEAS<i>:POWer :MODE
PRESelect).

e
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Parameters:

<Retrigger_1> ... OFF | ON

<Retrigger_n> n comma separated values, one per frequency/level step, where
n < 2000. The query returns 2000 results.
*RST: ON (first value), OFF (all other values)

Example: See Configuring the List Mode

Firmware/Software: V2.0.10
Options: R&S CMW-KM012

Manual operation: See "List > Retrigger" on page 127

CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData <Index>, <IQData>
CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData? <Index>

Enables the 1/Q data measurement in a selected frequency/level step.

Parameters:
<lQData> OFF | ON
Disable or enable I/Q data measurement
*RST: OFF (all frequency/level steps)
Parameters for setting and query:
<Index> Number of frequency/level step in the table
Range: 0 to 3999
*RST: n/a
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KMO012

Manual operation: See "List > |Q Data" on page 128

CONFigure:GPRF:MEAS<i>:POWer:LIST:IQData:ALL <lQData_1>, ..., <IQData_n>

Enables the 1/Q data measurement in all frequency/level steps.

Parameters:

<lQData_1> ... OFF | ON

<IQData_n> n comma separated values, one per frequency/level step, where
n < 2000. The query returns 2000 results.
*RST: OFF (all frequency/level steps)

Example: See Performing an I/Q Data Measurement

Firmware/Software: V2.1.25

Options: R&S CMW-KM012

|
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Manual operation: See "List > IQ Data" on page 128

CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET <Index>, <ParameterSet>
CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET? <Index>

Selects the parameter set for a particular frequency/level step <index>. The parameter
sets are defined using . . .GPRF:MEAS<i>:POWER:PSET... commands; see chap-
ter 3.5, "Command Reference", on page 185.

Parameters:
<ParameterSet> Parameter set number
Range: 0 to 31
*RST: 0 (all frequencyl/level steps)
Parameters for setting and query:
<Index> Number of frequency/level step in the table
Range: 0 to 3999
*RST: n/a
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25
V3.0.12 List size increased from 2000 to 4000

Options: R&S CMW-KM012

Manual operation: See "List > Parameter Set" on page 128

CONFigure:GPRF:MEAS<i>:POWer:LIST:PSET:ALL <ParamSet_1>, ...,
<ParamSet_n>

Selects the parameter set for all frequency/level steps. The parameter sets are defined
using .. .GPRF:MEAS<i>:POWER:PSET... commands; see chapter 3.5, "Command
Reference", on page 185.

Parameters:
<ParamSet_1> ... n comma separated values, one per frequency/level step, where
<ParamSet_n> n < 2000. The query returns 2000 results.
Range: 0 to 31
*RST: 0 (all frequency/level steps)
Example: See Performing an 1/Q Data Measurement

Firmware/Software: V2.1.25
Options: R&S CMW-KM012

Manual operation: See "List > Parameter Set" on page 128

e
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3.5.3.6 Measurement Results: Single Step Power Evaluation and List Mode

The following commands return the results of the GPRF power measurement for single
step "Power" and list mode.

FETCh:GPRF:MEAS<i>:POWer:CURRent?
FETCh:GPRF:MEAS<i>:POWer:MINimum:CURRent?
FETCh:GPRF:MEAS<i>:POWer:MAXimum:CURRent?
FETCh:GPRF:MEAS<i>:POWer:AVERage?
FETCh:GPRF:MEAS<i>:POWer:PEAK:MINimum?
FETCh:GPRF:MEAS<i>:POWer:PEAK:MAXimum?
READ:GPRF:MEAS<i>:POWer:CURRent?
READ:GPRF:MEAS<i>:POWer:MINimum:CURRent?
READ:GPRF:MEAS<i>:POWer:MAXimum:CURRent?
READ:GPRF:MEAS<i>:POWer:AVERage?
READ:GPRF:MEAS<i>:POWer:PEAK:MINimum?
READ:GPRF:MEAS<i>:POWer:PEAK:MAXimum?
CALCulate:GPRF:MEAS<i>:POWer:CURRent?
CALCulate:GPRF:MEAS<i>:POWer:MINimum:CURRent?
CALCulate:GPRF:MEAS<i>:POWer:MAXimum:CURRent?
CALCulate:GPRF:MEAS<i>:POWer:AVERage?
CALCulate:GPRF:MEAS<i>:POWer:PEAK:MINimum?
CALCulate:GPRF:MEAS<i>:POWer:PEAK:MAXimum?

Returns RF power results, see Measurement Results.

The following results can be retrieved:

e Power Current RMS (. .. :POWer:CURRent?)

e Power Current Min. (. . . :MINimum:CURRent?)
e Power Current Max. (. .. :MAXimum:CURRent?)
e Power Average RMS (... :AVERage?)

e Power Minimum (. .. :PEAK:MINimum?)

e Power Maximum (. .. :PEAK:MAXimum?)

The values described below are returned by FETCh and READ commands. CALCulate
commands return a single-value error code for each result listed below.

See also: "Error Indicators for Single Results" in the R&S CMW user manual, chapter
"Remote Control"

Return values:

<Reliability> see Reliability Indicator
<Power_1> ... RF power for each measured power step. If the list mode is
<Power_n> switched off, a single value is returned (n = 1). In list mode, the

total number n of results is equal to the step count (
CONFigure:GPRF:MEAS<i>:POWer:LIST:COUNt?).

Range: -100 dBm to 57 dBm
Default unit: dBm

Example: See Single-Shot and Continuous Power Measurements

|
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Usage: Query only
Firmware/Software: V1.0.0.4 (CALCulate. .. commands: V1.0.10.1)

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:GPRF:MEAS<i>:POWer:SDEViation?
READ:GPRF:MEAS<i>:POWer:SDEViation?
CALCulate:GPRF:MEAS<i>:POWer:SDEViation?

Returns the standard deviation values, see Measurement Results.

The values described below are returned by FETCh and READ commands. CALCulate
commands return a single-value error code for each result listed below.

See also: "Error Indicators for Single Results" in the R&S CMW user manual, chapter
"Remote Control"

Return values:
<Reliability> see Reliability Indicator

<PowerStdDev_1> ... Standard deviation of RMS power results for each measured

<PowerStdDev_n>  power step. If the list mode is switched off, a single value is
returned (n = 1). In list mode, the total number n of results is equal
to the list count (CONFigure : GPRF:MEAS<i>:POWer:LIST:
COUNt?).

Range: 0dB to 78 dB
Default unit: dB

Example: See Single-Shot and Continuous Power Measurements
Usage: Query only
Firmware/Software: V1.0.0.4 (CALCulate... commands: V1.0.10.1)

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

Measurement Results: Single Step Statistic Evaluation

The following commands return the results of the GPRF power measurement for single
step and "Statistic" evaluation mode.

FETCh:GPRF:MEAS<i>:POWer:CCDF?
Returns the trace points of the complementary cumulative distribution function (CCDF).

This result is only available in "Statistic" evaluation mode (see CONFigure:GPRE:
MEAS<i>:POWer : MODE).

Return values:
<Reliability> see Reliability Indicator

e
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<Results> 4096 results, each representing a 0.047dB interval ("bin"). The
position of the average power "bin" can be retrieved via FETCh :
GPRF:MEAS<i>:POWer:CCDF:POWer?.

Range: 10E-9 % to 100 %
Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:POWer:CCDF:SAMPle?

Returns the sample counters in "Statistic" evaluation mode (see CONFigure:GPRF:
MEAS<i>:POWer :MODE).

"Statistic" evaluation mode is only available for single-step measurements (list mode

OFF).

Return values:

<Reliability> see Reliability Indicator
<Count> Total sample count

Range: 0 to 281.474976710655E+12

<Time> Total sample time

Range: 0s to 30.7584E+6 s
Default unit: s

Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:POWer:CCDF:POWer?

Returns the power results in "Statistic" evaluation mode (see CONFigure:GPRE:
MEAS<i>:POWer : MODE).

"Statistic" evaluation mode is only available for single-step measurements (list mode

OFF).
Return values:
<Reliability> see Reliability Indicator
<AVG> Average power

Range: -150 dBm to 50 dBm
<MAX> Maximum power

Range: -150 dBm to 50 dBm
<PAR> Peak to average ratio

Range: 0dB to 50 dB
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<IndexAVGPower> The index of the average power "bin" in the CCDF result (see
FETCh:GPRF:MEAS<i>:POWer :CCDF?)

Range: 0 to not used
Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:POWer:CCDF:PROBability?
Returns percentiles of the complementary cumulative distribution function (CCDF).

This result is only available in "Statistic" evaluation mode (see CONFigure:GPRF:
MEAS<i>:POWer : MODE).

Return values:
<Reliability> see Reliability Indicator

<Probability> 10%, 1%, 0.1%, 0.01%, 0.001% and 0.0001% percentiles of the
CCDF (6 values), i.e. the power limits L, (in dB) such that p=10%,

1%, ... of the samples have a power > Avg. Power + L
The average power can be retrieved via FETCh : GPRF':
MEAS<i>:POWer:CCDF:POWer?

Range: -80dB to 50 dB
Default unit: dB

Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:POWer:APD?
Returns the trace points of the amplitude probability density (APD).

This result is only available in "Statistic" evaluation mode (see CONFigure:GPRE:
MEAS<i>:POWer : MODE).

Return values:
<Reliability> see Reliability Indicator

<Results> 4096 results, each representing a 0.047dB interval ("bin"). The
position of the average power "bin" can be retrieved via FETCh :
GPRF:MEAS<i>:POWer:CCDF: POWer?.

Range: 10E-9 % to 100 %
Usage: Query only

Firmware/Software: V3.0.10

—
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3.5.3.8 Measurement Results: List Mode

The following commands return the results of the GPRF power measurement for single
step and "Statistic" evaluation mode.

FETCh:GPRF:MEAS<i>:POWer:LIST:CURRent? <Listindex>
FETCh:GPRF:MEAS<i>:POWer:LIST:SDEViation? <Listindex>
FETCh:GPRF:MEAS<i>:POWer:LIST:MAXimum:CURRent? <Listindex>
FETCh:GPRF:MEAS<i>:POWer:LIST:MINimum:CURRent? <Listindex>
FETCh:GPRF:MEAS<i>:POWer:LIST:PEAK:MAXimum? <Listindex>
FETCh:GPRF:MEAS<i>:POWer:LIST:PEAK:MINimum? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:CURRent? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:AVERage? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:SDEViation? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:MAXimum:CURRent? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:MINimum:CURRent? <ListiIndex>
READ:GPRF:MEAS<i>:POWer:LIST:PEAK:MAXimum? <Listindex>
READ:GPRF:MEAS<i>:POWer:LIST:PEAK:MINimum? <ListIndex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:CURRent? <Listindex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:AVERage? <Listindex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:SDEViation? <ListIndex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:MAXimum:CURRent? <Listindex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:MINimum:CURRent? <Listindex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:PEAK:MAXimum? <ListIndex>
CALCulate:GPRF:MEAS<i>:POWer:LIST:PEAK:MINimum? <Listindex>

Returns power results in List Mode, see List Mode: Diagram View.

The following results can be retrieved:

e Power Current RMS (. ..:LIST:CURRent?)

e Power Current Min. (... :MINimum:CURRent?)
e Power Current Max. (. .. :MAXimum:CURRent?)
e Power Average RMS (. .. :AVERage?)

e Power Minimum (. . . : PEAK:MINimum?)

e Power Maximum (. .. :PEAK:MAXimum?)

The values described below are returned by FETCh and READ commands. CALCulate
commands return a single-value error code for each result listed below.

See also: "Error Indicators for Single Results" in the R&S CMW user manual, chapter
"Remote Control"

Query parameters:

<Steplndex> Addresses the power step; must be less or equal than the step
count of the active list section (see CONFigure:GPRE:
MEAS<i>:POWer:LIST:COUNt? on page 211

Return values:
<Reliability> see Reliability Indicator

e
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<Power> Power result

Range: -100 dBm to 57 dBm
Default unit: dBm

Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:POWer:1QINfo? <Index>

Returns the number of samples and the sampling rate of the I/Q data measurement in a
particular frequency/level step <index>.

Query parameters:

<Index> Range: 0 to 1999
Return values:
<Reliability>
<NumberOfSamples> Range: 0 to 4E+6
*RST: n/a
<SampleRate> Range: 250 Hz to 50 MHz
*RST: n/a
Default unit: dB
Example: See Performing an 1/Q Data Measurement
Usage: Query only

Firmware/Software: V2.1.25

FETCh:GPRF:MEAS<i>:POWer:IQData? <Index>
READ:GPRF:MEAS<i>:POWer:lQData? <Index>

Returns the results of the I/Q data measurement in a particular frequency/level step
<index> in ASCII format.

Query parameters:

<Index> Range: 0 to 10000
*RST: n/a
Return values:
<Reliablity> see Reliability Indicator
<|QData> I and Q amplitudes in alternating order. The values depend on the

selected magnitude unit (CONFigure:GPRF:MEAS<i>:POWer:
LIST:MUNit.

Range: -160 V to 160 V
Default unit: V

Example: See Performing an I/Q Data Measurement

Usage: Query only

e
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Firmware/Software: V2.1.25
V2.1.25 READ command added

FETCh:GPRF:MEAS<i>:POWer:lQData:BIN? <Index>

Returns the results of the 1/Q data measurement in a particular frequency/level step
<index> in binary data format.

Query parameters:

<Index> Range: 0 to 1999
*RST: n/a
Return values:
<Reliability> see Reliability Indicator
<lQData> I and Q amplitudes (binary) in alternating order. See Returned

<|lQData> below. The values depend on the selected magnitude
unit (CONFigure:GPRF:MEAS<i>:POWer:LIST:MUNit.

Range: -160.0 to +160.0 if magnitude unitis VOLT, -32768.0
to +32767.0 if magnitude unit is RAW

Example: See Performing an I/Q Data Measurement
Usage: Query only

Firmware/Software: V2.1.25

Table 3-6: Returned <IQData>

Parameter Description

#L Number of digits of the following counter N

N Total number of the following data bytes (N=8*n)

<_1><Q_1> ... | and Q amplitudes in alternating order. Each amplitude value consists of four bytes.

<|_n><Q_n>

EOS End of string character

See also chapter 3.2.4.3, "ASCIl and Binary Data Formats", on page 103.

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

3.5.4 Spectrum Analyzer Commands

The commands for the Spectrum measurement are divided into the groups listed below.

o Measurement Control and States.......ccuuvveeiiiiiiiiiiii 224
o  StatistiCal SEtlNGS....uuuiiiiiieiee e ————— 226
L I I 4T o =Y S 1= ui] o [ R 227
@  FrequENCY SettiNgS.....ooi oo e - 230
L IS T 0T T TS 1 11T 1 S 232
o Frequency Sweep Mode SetlingsS......ccuuiiiiiiiiiiiiiiiiee e 233
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®  Zer0 SPaN SetliNGS..ccuiii i e 235
L I NV 7Y = To 11 o 0 o o = TSP 237
o Measurement RESUIS.......oooiiiiiiiiciii e e 237

Measurement Control and States

The following commands control the measurement and return the current measurement
state.

INITiate:GPRF:MEASSI>:SPECHIUM. ........cevvetiiiieieeeeeeieeeeettaiieieeeeeesereeetstiaeseeeseseeessssanns 224
STOP:GPRF:MEASSI>:SPECHUM. ..ccvuuieiieiiiieeeeeeittieieeeeetaeeeeeestanaeeeeseesaeeeeseetanaeeeeeerananns 224
ABORE:GPRF:IMEASKIZ: SPE C UM . et ittt ae e e e e rae s e raesenraesaenranens 224
FETCh:GPRF:MEASSKI>: SPE UM S T AT € 2 ettt ettt et r e e s e e enenas 224
FETCh:GPRF:MEAS<I>:SPECtUM:STATE ALL ..ttt enas 225

INITiate:GPRF:MEAS<i>:SPECtrum
STOP:GPRF:MEAS<i>:SPECtrum
ABORt:GPRF:MEAS<i>:SPECtrum

Starts, stops, or aborts the measurement:

® INITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes a running measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh...STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Example: See Single-Shot and Continuous Measurements
Usage: Event

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

Manual operation: See "Spectrum (Softkey)" on page 132

FETCh:GPRF:MEAS<i>:SPECtrum:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

e
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Return values:

<MeasState> OFF | RUN | RDY | PENDing | ADJusted | QUEued | ACTive |
INValid
OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)
RDY: measurement has been terminated, valid results may be
available
RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Single-Shot and Continuous Measurements
Usage: Query only
Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Spectrum (Softkey)" on page 132

FETCh:GPRF:MEAS<i>:SPECtrum:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")

ADJ: all necessary adjustments finished, measurement running
("adjusted")

INV: not applicable because <main_state>: OFF or RDY ("inva-
lid")

|
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<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <main_state>: OFF or RDY ("inva-

lid")
Example: See Single-Shot and Continuous Measurements
Usage: Query only
Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Spectrum (Softkey)" on page 132

Statistical Settings

The following commands specify the scope of the measurement.

CONFigure:GPRF:MEAS<i>:SPECHUM:TOUT ....iiiiiieieieiiieeeetee et e et e e eetee e e e e e enaens 226
CONFigure:GPRF:MEAS<i>:SPECtrum:REPetition......cc.coiviiiiiiiiiic e 227
CONFigure:GPRF:MEAS<i>:SPECtrUM:SCOUNL......ceuiiiieiieei e e e e e 227

CONFigure:GPRF:MEAS<i>:SPECtrum:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V3.0.10

Options: R&S CMW-KM010
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CONFigure:GPRF:MEAS<i>:SPECtrum:REPetition <Repetition>

Specifies the repetition mode of the measurement. The repetition mode specifies whether
the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Repetition” on page 133

CONFigure:GPRF:MEAS<i>:SPECtrum:SCOunt <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<StatisticCount> Number of measurement intervals. A measurement interval com-
prises a single frequency sweep.
Range: 1 to 1000
*RST: 1

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Statistic Count" on page 134

Trigger Settings

The following commands define the trigger system for the "Zero Span" mode of the spec-
trum analyzer measurement.

TRIGger:GPRF:MEAS<i>:SPECtrum:CATalog:SOURCE?......ceiiee i 228
TRIGger:GPRF:MEAS<i>:SPECHUM:SOURCE. ....uuuuuirese s s s s s 228
TRIGger:GPRF:MEAS<i>:SPECHTUM:SLOPE. ......cocviieieiiciieie et ee e e e e eeeeeeeeesenrsese e e e s e e aaeeeneens 228

|
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TRIGger:GPRF:MEAS<i>:SPECtrum: THREShOI......ccoieiieeieieieiiiiceie e e e e 229
TRIGQer:GPRF:MEAS<i>:SPECHUMIOFFSEL.....ciiiiiieiieeieieiee e et e et e e e e e e enne e 229
TRIGQer:GPRF:MEAS<KI>:SPECHUM:TOUT ....iiiiiieeiitie e ettt e et e e et eesesaaeeseeanneesesaaaes 230
TRIGger:GPRF:MEAS<i>:SPECIUMIMGAP. ... .ot et 230

TRIGger:GPRF:MEAS<i>:SPECtrum:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : GPRF:MEAS<i>:
SPECtrum: SOURce.

Return values:
<TriggerSources>... Comma separated list of all supported values. Each value is rep-
resented as a string.

Example: See Specifying Measurement-Specific Settings
Usage: Query only

Firmware/Software: V3.0.10

Options: R&S CMW-KMO010

Manual operation: See "Trigger Source" on page 134

TRIGger:GPRF:MEAS<i>:SPECtrum:SOURce <Source>

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using

TRIGger:...:CATalog:SOURce?.
Parameters:
<Source> "Free Run": Free Run (untriggered)

"Video": Power trigger at video band

"Base1: External TRIG A": External trigger fed in at TRIG A con-
nector

"Base1: External TRIG B": External trigger fed in at TRIG B con-
nector

*RST: "Free Run"
Example: See Specifying Measurement-Specific Settings
Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Trigger Source" on page 134

TRIGger:GPRF:MEAS<i>:SPECtrum:SLOPe <Slope>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

e
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Parameters:
<Slope>

Example:
Firmware/Software:
Options:

Manual operation:

Command Reference

REDGe | FEDGe

REDGe: Rising edge
FEDGe: Falling edge

*RST: REDGe

See Specifying Measurement-Specific Settings
Vv3.0.10

R&S CMW-KM010

See "Trigger Slope" on page 135

TRIGger:GPRF:MEAS<i>:SPECtrum:THReshold <Threshold>

Defines the trigger threshold for power trigger sources.

Parameters:
<Threshold>

Example:
Firmware/Software:
Options:

Manual operation:

Range: -50dB to 0dB

*RST: -30 dB

Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)

See Specifying Measurement-Specific Settings
Vv3.0.10

R&S CMW-KM010

See "Trigger Threshold" on page 135

TRIGger:GPRF:MEAS<i>:SPECtrum:OFFSet <TriggerOffset>

Defines the trigger offset, i.e. the offset of a triggered zero span (time domain) measure-
ment relative to the corresponding trigger event.

Parameters:
<TriggerOffset>

Example:
Firmware/Software:
Options:

Manual operation:

Range: -0.5s to 0.5s
Increment: 1E-9s
*RST: Os

Default unit: s

See Specifying Measurement-Specific Settings
Vv3.0.10

R&S CMW-KM010

See "Trigger Offset" on page 135
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TRIGger:GPRF:MEAS<i>:SPECtrum:TOUT <TriggerTimeout>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<TriggerTimeout> Range: 0.01s to 300 s
Increment: 0.01s
*RST: 1s
Default unit: s
Additional values: OFF | ON (disables timeout | enables timeout
using the previous/default values)

Example: See Specifying Measurement-Specific Settings
Firmware/Software: V3.0.10
Options: R&S CMW-KM010

TRIGger:GPRF:MEAS<i>:SPECtrum:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

Parameters:
<MinimumGap> Range: 0s to 0.01s
Increment: 10E-9
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V3.0.10
Options: R&S CMW-KM010
Frequency Settings

The following commands define the parameters of the analyzer: mode, center, span,
RBW, VBW and Sweep Time.

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQUENCY:CENTEN.....cceiveerereieiieeieeeeeeeeeeina s 230
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQUENCY:SPAN..........cevvrriiieeieeeeeeeeeeeereieeenes 231
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQUENCY:STARL......ccuvueeiiieeieeeiiciie e e eeeeeeeinns 231
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQUeNCY:STOP......ccceviiiiiiiiiiiiiie e 232

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:CENTer <CenterFrequency>

Sets or gets the center frequency of the spectrum measurement.

e
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In frequency sweep mode (see CONFigure:GPRF:MEAS<i>:SPECtrum:

FREQuency: SPAN:MODE on page 232), setting the center frequency will adjust the start

and stop frequency

e keeping the frequency span constant, if neither the start frequency reaches its lower
limit (70 MHz) nor the stop frequency reaches its upper limit (6000 MHz)

e reducing the frequency span to the maximum possible value compatible with the

supported frequency band (70 MHz to 6000 MHz), if either the start frequency rea-
ches its lower limit (70 MHz) or the stop frequency reaches its upper limit (6000 MHz)

In zero span mode, setting the center frequency will leave the start frequency, stop fre-
quency and span unchanged. These values will be adjusted according to the new center
frequency and (appropriately reduced) span as soon as the frequency sweep mode is

selected.

Parameters:

<CenterFrequency> Range: 70E+6 Hz to 6E+9 Hz
Increment: 1 kHz
*RST: 1.685E+9 Hz
Default unit; Hz

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Frequency > Center" on page 137

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN <FrequencySpan>

Sets or gets the frequency span for frequency sweep mode. Setting this value also deter-
mines the center frequency, start frequency and stop frequency.

Increasing the span symmetrically extends the frequency range ("Start Frequency" to
"Stop Frequency") around the center frequency, if possible. As soon as the lower/upper
frequency limit (70 MHz/6000 MHz) is reached, the range is extended in the direction of
higher/lower frequencies only - simultaneously decreasing/increasing the center fre-
quency - until finally the "Full Span" of 5930 MHz is reached.

Parameters:

<FrequencySpan>  Range: 1E+3 Hz to 5.930001E+9 Hz
*RST: 3.23E+9 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency > Span" on page 137
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:STARt <StartFrequency>

Sets or gets the start frequency of the frequency sweep.

e
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Parameters:

<StartFrequency> Range: 69.99975E+6 Hz to 5.99999975E+9 Hz
*RST: 70E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Frequency > Start / Stop Frequency" on page 138

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:STOP <StopFrequency>
Sets or gets the stop frequency of the frequency sweep.

Parameters:

<StopFrequency> Range: 70.00025E+6 Hz to 6.00000025E+9 Hz
*RST: 3.3E+9 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency > Start / Stop Frequency" on page 138

Span Settings

The following commands define the span mode and value.

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN:MODE..........ccoceieiiiiiieiiiiieenne. 232
CONFigure:GPRF:MEAS<i>:SPECtrum:FREQUENCY:LASPAN. ....cccuutuuuiaiaeeaeaeeeeeeiaia e 232

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:SPAN:MODE <SpanMode>
This command gets the current operating mode of the spectrum analyzer.

Parameters:
<SpanMode> FSWeep | ZSPan

FSWeep: Frequency Sweep mode
ZSPan: Zero Span (time sweep) mode

Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Span Mode" on page 138

CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:LASPan <LastSpan>

Sets the span for frequency sweep measurements to its previous value or queries the
span's previous value (see CONFigure:GPRF:MEAS<i>:SPECtrum:FREQuency:
SPAN).

e
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Parameters:

<LastSpan> Range: 0 Hz to 6E+9 Hz
*RST: 200E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10

Options: R&S CMW-KM010
Frequency Sweep Mode Settings
The following commands define the analyzer parameters that are specific for the fre-

quency sweep mode: resolution bandwidth (RBW), video bandwidth (VBW) and sweep
time (SWT).

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW........cccvruiirieieereeeiicee e e e eeeeeie s 233
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW:AUTO......ccccvvveieererereiiieeeeeeeeinnnnns 233
CONFigure:GPRF:MEAS<i>:SPECtrUM:FSWEEP:VBW......c.coeeriiieeieeiieeeeriieeeeeeeeeeeneeeennans 234
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW:AUTO.....ccuiiiiiieiiieieeieeeeeeeee e 234
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT ... .ot 234
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT:AUTO....ccoitiieiieeeieieeeeeeeeeae e 234

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW <RBW>

Sets or gets the resolution bandwidth (RBW) for the frequency sweep mode. Setting this
value is only possible if the Auto-RBW selection for the sweep mode is switched OFF
(see CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW:AUTO).

Parameters:
<RBW> Range: 100 Hz to 10E+6 Hz
*RST: 10E+6 Hz
Default unit: Hz
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency Sweep > RBW" on page 138

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:RBW:AUTO <RBWAuto>
Sets or gets the state of the Auto-RBW selection for the frequency sweep mode.

Parameters:
<RBWAuto> OFF | ON

*RST: ON
Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Frequency Sweep > RBW" on page 138
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CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW <VBW>

Sets or gets the video bandwidth (VBW) for the frequency sweep mode. Setting this value
is only possible if the Auto-VBW selection for the sweep mode is switched OFF (see
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW:AUTO).

Parameters:

<VBW> Range: 10 Hz to 10E+6 Hz
*RST: 1E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency Sweep > VBW" on page 138

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:VBW:AUTO <VBWAuto>
Sets or gets the state of the Auto-VBW selection for the frequency sweep mode.

Parameters:
<VBWAuto> OFF | ON

*RST: On
Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency Sweep > VBW" on page 138

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT <SweepTime>

Sets or gets the sweep time (SWT) for the frequency sweep mode. Setting this value is
only possible if the Auto-SWT selection for the sweep mode is switched OFF (see
CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT:AUTO).

Parameters:

<SweepTime> Range: 0s to 2000 s
*RST: 0.0646 s
Default unit: s

Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Frequency Sweep > Sweep Time" on page 139

CONFigure:GPRF:MEAS<i>:SPECtrum:FSWeep:SWT:AUTO <SweepTimeAuto>

Sets or gets the state of the Auto-SWT selection for the frequency sweep mode.

e
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Parameters:
<SweepTimeAuto> OFF | ON
*RST: On
Firmware/Software: V3.0.10
Options: R&S CMW-KM010

Manual operation: See "Frequency Sweep > Sweep Time" on page 139

Zero Span Settings

The following commands define the analyzer parameters that are specific for the zero
span mode: the IF filter's type and bandwidth (radio bandwidth, RBW), the video band-
width (VBW) and sweep time (SWT).

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:TYPE...........ccceeeeee e 235
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:GAUSS..........ceeirreerireiiiie e eeeeeeeeiins 235
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:BANDPASS........cceervvureerernneerennneeennnns 236
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW........ccoiiiiiieiiiee e 236
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW:AUTO......ccuiiiiiiiieii e 236
CONFigure:GPRF:MEAS<i>:SPECtrUM:ZSPan:SWT......coiiieiieieai e 236

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:TYPE <RBWType>

Sets/gets the type of the resolution filter to be used in zero span mode.

Parameters:

<RBWType> GAUSs | BANDpass
*RST: GAUS

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

Manual operation: See "Zero Span > RBW > Filter Type" on page 139

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:GAUSs <RBW>

Sets/gets the bandwidth of the gaussian resolution filter (see CONFigure: GPRF:
MEAS<i>:SPECtrum:ZSPan:RBW: TYPE)

Parameters:

<RBW> Range: 100 Hz to 10E+6 Hz
*RST: 10E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KM010
Manual operation: See "Zero Span > RBW > Bandwidth" on page 139

|
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CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:RBW:BANDpass <RBWBandpass>

Sets/gets the bandwidth of the bandpass resolution filter (see CONFigure: GPRF:
MEAS<i>:SPECtrum:ZSPan:RBW:TYPE).

Note that currently only a filter bandwidth of 40 MHz is supported.

Parameters:

<RBWBandpass> Range: 40E+6 Hz to 40E+6 Hz
*RST: 40E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KM010
Manual operation: See "Zero Span > RBW > Bandwidth" on page 139

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW <VBW>

Sets or gets the video bandwidth (VBW) for the zero span mode. Setting this value is only
possible if the Auto-VBW selection for the zero span mode is switched OFF (see
CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW:AUTO).

Parameters:

<VBW> Range: 10 Hz to 10E+6 Hz
*RST: 1E+6 Hz
Default unit: Hz

Firmware/Software: V3.0.10
Options: R&S CMW-KM010
Manual operation: See "Zero Span > VBW" on page 139

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:VBW:AUTO <VBWAuto>

Sets or gets the state of the Auto-VBW selection for the zero span mode.

Parameters:
<VBWAuto> OFF | ON
*RST: OFF
Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Zero Span > VBW" on page 139

CONFigure:GPRF:MEAS<i>:SPECtrum:ZSPan:SWT <SweepTime>

Sets or gets the sweep time (SWT) for the zero span mode.
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Parameters:

<SweepTime> Range: 0s to 2000 s
*RST: 0.01s
Default unit: s

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

Averaging mode
The following command configures the averaging mode for the result trace calculations.

CONFigure:GPRF:MEAS<i>:SPECtrum:AMODe <Averaging Mode>
Defines how the R&S CMW calculates the AVERage traces from the current results.

Parameters:
<Averaging Mode>  LINear | LOGarithmic

*RST: Logarithmic
Firmware/Software: V3.0.10
Options: R&S CMW-KMO010

Manual operation: See "Averaging Mode" on page 141

Measurement Results

The following commands return the results of the "Spectrum Analyzer" for the supported
detectors. All detectors are running in parallel.

FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:AVERAQE?... .. it 238
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:CURRENt?........coieiiiiiaiiiiiiec e 238
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:MAXIMUM?.....iiiiiiiieii e eee e 238
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:MINIMUM?.......uuvueiieeieieeeeeeeeeeeeeeeeeeeerenrnnanns 238
READ:GPRF:MEAS<i>:SPECtrum:AVERage:AVERAJE?.....cceieieieiieieeieeeeieieeeeeeeeevevevenrananes 238
READ:GPRF:MEAS<i>:SPECtrum:AVERage:CURREN?.....ccceeeieeeieieieiiiiccie e e e e e e e eeeeeeeneanes 238
READ:GPRF:MEAS<i>:SPECtrum:AVERage:MAXIMUM?......ccoiiiiiiiiiiieie e e e eeeeeeenaaas 238
READ:GPRF:MEAS<i>:SPECtrum:AVERage:MINIMUM?......c.oiiiiiiieiii e 238
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:AVERAGE?. ...cuiiiiieee ettt 238
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:CURRENI?.......cevvrrrririiiiieieieeeeeeeeeeeeeeeeeeeessnrannnns 238
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:MAXIMUM?....uuuuiieieieiereeeeeeeeeieeeeeeeeeeesessnrannnnnnne 238
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:MINIMUM?......ccevrririuiuniiiiieeeeeeeeeeeeeeeeeeeeeeennnnnnnes 238
READ:GPRF:MEAS<i>:SPECIrUM:RMS:AVERAQGE?.....uiieieieeeeeieeeeeeeceeeeeeeeeeevee s 238
READ:GPRF:MEAS<i>:SPECtrum:RMS:CURRENI?......ceiiiiiiiieeieeieeceeeree e 239
READ:GPRF:MEAS<i>:SPECtrum:RMS:MAXIMUM?. ... e e 239
READ:GPRF:MEAS<i>:SPECtrum:RMS:MINIMUM?....cuciiiiieeeeieeeeeeeeeeee e e e e e e 239
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPIe:AVERAGE?.........coeveeerviririiieieeeeeeeeeeeeeeeersnnnnns 239
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPIe:CURRENt?........ceeevrrrrieeieeeeeieeenriieieeeeeeseeesennns 239
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPIe:MAXIMUM?......ccvureuieeeeeeeeeeeeerineieeeeeeeeeeeeennnns 239
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPIE:MINIMUM?....uuiiiiirieieiiiiieeeeieneeeeeereeeeseineaeeens 239
READ:GPRF:MEAS<i>:SPECtrum:SAMPIe:AVERAQGE?.....ceuiiiiiieeeee et 239
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READ:GPRF:MEAS<i>:SPECtrum:SAMPIE:CURREN?......ccvnieeeiiieeeieeeeeeeeee e 239
READ:GPRF:MEAS<i>:SPECtrum:SAMPIE:MAXIMUM?....cevniieeiieeeeeeee e ee e e eaeeeans 239
READ:GPRF:MEAS<i>:SPECtrum:SAMPIE:MINIMUM?.....ccevieeiiiiiieeeeiieeeeeieieeeereeeeeaeeeeens 239
FETCh:GPRF:MEAS<i>:SPECtrum:MINIiMum:AVERAQE?......c.oieeeiiieeeeee e 239
FETCh:GPRF:MEAS<i>:SPECtrum:MINIimUumM:CURRENt?. ..o 239
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:MAXIMUM?......oeiniieiiieiieeeeeeeeeeeeeeenas 239
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:MINIMUM?.........cueeieiieeeeieeeeeeeeeeee e 239
READ:GPRF:MEAS<i>:SPECtrum:MINIiMUM:AVERAJE?.....cceiieeeeeieeeeeriiiiiieieeeeeeeeeeeesennanes 239
READ:GPRF:MEAS<i>:SPECtrum:MINimUmM:CURREN?.......ceuniiieieiiieee e e 239
READ:GPRF:MEAS<i>:SPECtrum:MINimum:MAXIMUM?.......ccvuiieeiiieieeiiiieeeeerieeeeeeraeeeeeen 240
READ:GPRF:MEAS<i>:SPECtrum:MINimum:MINIimMUM?......ccviiiiiiieieieeeeeeeecreeeeeeeenes 240
FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:AVERAQGE?......ccoiiiiiii e 240
FETCh:GPRF:MEAS<i>:SPECtrum:MAXIimum:CURRENt?........eeeieieeeeeeeeeeeeee e, 240
FETCh:GPRF:MEAS<i>:SPECtrum:MAXIimum:MAXIMUM?Z.....ceoeeeeieeeeeeeeeeeeieeee e e eeeans 240
FETCh:GPRF:MEAS<i>:SPECtrum:MAXIimUmM:MINIMUM?....uuiiiiiiieieeiieie s eereeie e eerevneeeeeens 240
READ:GPRF:MEAS<i>:SPECtrum:MAXImMUmM:AVERAGE?......c.cviiiiiiii it 240
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:CURRENt?......ccovieieieeiieeerreeee e 240
READ:GPRF:MEAS<i>:SPECtrum:MAXIimUumM:MAXIMUM?....eiiiiiieeeieeeeeeieeeeeeee e eenes 240
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:MINImMUM?......coiiiiiiiiiiiiceereeeeeeeeeeenes 240

FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:AVERage?
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:MAXimum?
FETCh:GPRF:MEAS<i>:SPECtrum:AVERage:MINimum?
READ:GPRF:MEAS<i>:SPECtrum:AVERage:AVERage?
READ:GPRF:MEAS<i>:SPECtrum:AVERage:CURRent?
READ:GPRF:MEAS<i>:SPECtrum:AVERage:MAXimum?
READ:GPRF:MEAS<i>:SPECtrum:AVERage:MINimum?

Returns the traces calculated with the average detector. Current, average, maximum and
minimum traces can be retrieved.

The averaging mode is defined via CONFigure: GPRF:MEAS<i>:SPECtrum:AMODe

Return values:

<Reliability> see Reliability Indicator
<Power> 1001 values
Range: -150 dBm to 50 dBm

Default unit: dBm
Usage: Query only
Firmware/Software: V3.0.10

Options: R&S CMW-KM010

FETCh:GPRF:MEAS<i>:SPECtrum:RMS:AVERage?
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:MAXimum?
FETCh:GPRF:MEAS<i>:SPECtrum:RMS:MINimum?
READ:GPRF:MEAS<i>:SPECtrum:RMS:AVERage?
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READ:GPRF:MEAS<i>:SPECtrum:RMS:CURRent?
READ:GPRF:MEAS<i>:SPECtrum:RMS:MAXimum?
READ:GPRF:MEAS<i>:SPECtrum:RMS:MINimum?

Returns the traces calculated with the RMS detector. Current, average, maximum and
minimum traces can be retrieved.

Return values:

<Reliability>

<Power> 1001 values
Range: -150 dBm to 50 dBm
Default unit: dBm

Usage: Query only

Firmware/Software: V3.0.10

Options: R&S CMW-KMO010

FETCh:GPRF:MEAS<i>:SPECtrum:SAMPle:AVERage?
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPle:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPle:MAXimum?
FETCh:GPRF:MEAS<i>:SPECtrum:SAMPIle:MINimum?
READ:GPRF:MEAS<i>:SPECtrum:SAMPle:AVERage?
READ:GPRF:MEAS<i>:SPECtrum:SAMPle:CURRent?
READ:GPRF:MEAS<i>:SPECtrum:SAMPle:MAXimum?
READ:GPRF:MEAS<i>:SPECtrum:SAMPIle:MINimum?

Returns the traces calculated with the sample detector. Current, average, maximum and
minimum traces can be retrieved.

Return values:

<Reliability>

<Power> 1001 values
Range: -150 dBm to 50 dBm
Default unit: dBm

Usage: Query only

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:AVERage?
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:MAXimum?
FETCh:GPRF:MEAS<i>:SPECtrum:MINimum:MINimum?
READ:GPRF:MEAS<i>:SPECtrum:MINimum:AVERage?
READ:GPRF:MEAS<i>:SPECtrum:MINimum:CURRent?

e
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READ:GPRF:MEAS<i>:SPECtrum:MINimum:MAXimum?
READ:GPRF:MEAS<i>:SPECtrum:MINimum:MINimum?

Returns the traces calculated with the minimum peak detector. Current, average, maxi-
mum and minimum traces can be retrieved.

Return values:

<Reliability>

<Power> 1001 values
Range: -150 dBm to 50 dBm
Default unit: dBm

Usage: Query only

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:AVERage?
FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:CURRent?
FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:MAXimum?
FETCh:GPRF:MEAS<i>:SPECtrum:MAXimum:MINimum?
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:AVERage?
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:CURRent?
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:MAXimum?
READ:GPRF:MEAS<i>:SPECtrum:MAXimum:MINimum?

Returns the traces calculated with the maximum peak detector. Current, average, max-
imum and minimum traces can be retrieved.

Return values:

<Reliability>

<Power> 1001 values
Range: -150 dBm to 50 dBm
Default unit: dBm

Usage: Query only

Firmware/Software: V3.0.10

Options: R&S CMW-KM010

3.5.5 FFT Spectrum Analyzer Commands

The commands for the "FFT Spectrum Analyzer" are divided into the groups listed below.

o Measurement Control and States..........oiveieeeiiiiiieie e 241
o Statistical SettiNgS. ..o cuiiiiii i 243
o Measurement Control Parameters........cciviveeviiiiiieiee e ereae e 245
L I 4o o =Y 7= 11 0o [ 246
®  SEArCh FUNCHIONS...ccue e ettt e e e ee e e e e e eraaeeeens 250
0  Measurement RESUILS........cuu ittt et e e e e eanae e e 251
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Measurement Control and States

The following commands control the measurement and return the current measurement
state.

INITiate:GPRF:MEAS<I>:FFTSANAlYZEr .. ...t 241
STOP:GPRF:MEASSI>:FFTSANAIYZEN........cceeeeeeeeeeietetcceeeie s e e e e e e e e e e e e e e ee e e et eaeeeeaaas 241
ABORt:GPRF:MEAS<I> FFTSANAIYZET . .....ceviuueeieeeeeeeeeiiieaee e e e eeeeeeeeieaaeseeaeeeenaanaeeeeeeeeees 241
FETCh:GPRF:MEAS<i>:FFTSaNalyzZer:STATE 2 . ieeeieieeriiieeeeeeeeeertieeseeeseeestaeaeeeeseseesnnas 241
FETCh:GPRF:MEAS<i>:FFTSanalyzer:STATE:ALL?.....covuiiieeieieeeeeeeetceee et e e e eeees 242

INITiate:GPRF:MEAS<i>:FFTSanalyzer
STOP:GPRF:MEAS<i>:FFTSanalyzer
ABORt:GPRF:MEAS<i>:FFTSanalyzer

Starts, stops, or aborts the measurement:

® INITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes arunning measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh. ..STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Example: See Single-Shot and Continuous Measurements
Usage: Event

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

FETCh:GPRF:MEAS<i>:FFTSanalyzer:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

e
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Return values:
<MeasState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "FFT (Softkey)" on page 143

FETCh:GPRF:MEAS<i>:FFTSanalyzer:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")

ADJ: all necessary adjustments finished, measurement running
("adjusted")

INV: not applicable because <main_state>: OFF or RDY ("inva-
lid")

e
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<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <main_state>: OFF or RDY ("inva-

lid")
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "FFT (Softkey)" on page 143

Statistical Settings

The following commands specify the scope of the measurement.

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:TOUT ... ..ot e e 243
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:REPetition.............coeeviiiiiceeieeeeeieeeeeeicee e 244
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:SCOUNL.........uuuuueiaeeieeeeeeeeeeeeeeeeeeieeeee e e 244
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:MOEXCEPioN........cevueueieeeeieiiiiaaeeeeeeeeeeinnns 244

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> *RST: 1s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V2.0.10
V3.0.10 Option R&S CMW-KMO010 no longer required

e
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CONFigure:GPRF:MEAS<i>:FFTSanalyzer:REPetition <Repetition>

Specifies the repetition mode of the measurement. The repetition mode specifies whether
the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Repetition" on page 144

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:SCOunt <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<StatisticCount> Number of measurement intervals. A measurement interval com-
prises a single power/frequency step (list mode switched off) or a
sweep (list mode switched on).
Range: 1 to 1000
*RST: 10

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Statistic Count" on page 144

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:MOEXception <MeasOnException>

Specifies whether measurement results that the R&S CMW identifies as faulty or inac-
curate are rejected.

—
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Parameters:
<MeasOnException> OFF | ON

OFF: Faulty results are rejected
ON: Results are never rejected.

*RST: OFF
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Measure on Exception” on page 144

Measurement Control Parameters

The following commands define the measurement interval. See also Search Functions.

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FSPan..........ccuieeiiiiiceeieeeee e 245
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FFTLength........ccoeeuuiiiiiiiiieiiieieee e, 245
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:DETECOr........uccieeieeiiiiieeeeeeeieieeeeeeeeee e e e eeeeaes 246
CONFigure:GPRF:MEAS<i>:FFTSanalyZer:AMODE..........ccuvueieereerieieeeeeriieeeeeeernaeeeeeennanns 246

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FSPan <FrequencySpan>

Selects the calculated and displayed frequency range (span) of the FFT spectrum ana-
lyzer.

Parameters:
<FrequencySpan>  Range: 1.25MHz | 2.5 MHz | 5 MHz | 10 MHz | 20 MHz | 40
MHz
*RST: 10 MHz
Default unit; Hz
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Frequency Span" on page 144

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FFTLength <Length>

Selects the number of samples (FFT Length) that the R&S CMW uses for the FFT analy-
sis.

Parameters:
<Length> Range: 1024 | 2048 | 4096 | 8192 | 16384 (other values are
rounded to the closest possible FFT length)
*RST: 2048
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

|
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Manual operation: See "FFT Length" on page 145

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:DETector <Detector>
Selects the detector for the display of the FFT trace.

Parameters:
<Detector> PEAK | RMS
PEAK: Trace points are calculated from peak values of a set of
adjacent raw calculated data
RMS: Trace points are calculated from RMS values
*RST: PEAK
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Detector" on page 145

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:AMODe <AveragingMode>

Selects the averaging mode for the average FFT trace (see READ: GPRF : MEAS<i>:
FFTSanalyzer:POWer:AVERage?).

Parameters:
<AveragingMode>  LINear | LOGarithmic

LINear: Averaging of linear power value
LOGarithmic: Averaging of the logarithmic (displayed) power val-

ues
*RST: LOG
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.10.1
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Averaging Mode" on page 145

Trigger Settings

The following commands define the trigger parameters.

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:CATalog:SOURCE?.......ccceveeerieieeeiieeeeeteeeeenieeas 247
TRIGger:GPRF:MEAS<i>:FFTSanalyZer:SOURCE........ccucieiiiiieeeireeeeetieeeeeeeeeeeneeeeeraeeas 247
TRIGger:GPRF:MEAS<i>:FFTSanalyZer:SLOPE........uuuuccieieeieeeeeeeeeeeeeieitceeie e e e e aaaaeeeeeens 247
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:THREShOId...........cooiiiimiiiiiiieieeeeceeie e 248
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:OMODE. ........ccoiiuuuiaiaeeeeeeeieee e e e e e eaaeees 248
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:OF FSet........ccuuuuiurucaieieeieeeeeeeeeeeienieaeaeeeeeaeeeeneees 248
TRIGger:GPRF:MEAS<i>:FFTSanalyZer:OSSTOP. ..cuuuuuruuceieieereeeeerereereerssrnneseeeeesessereees 249
TRIGger:GPRF:MEAS<i>:FFTSanalyZer:-TOUT ......oiiiiiiieeiiieeeeetieee et e e eeteeeeeerna e e e eena s 249
TRIGger:GPRF:MEAS<i>:FFTSanalyzer:MGAP.......coiiiiie et 249

e
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TRIGger:GPRF:MEAS<i>:FFTSanalyzer:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : GPRF:MEAS<i>:
FFTSanalyzer:SOURce

Return values:

'<Source_1>'... Comma separated list of all supported values. Each value is rep-
'<Source_n>' resented as a string.

Example: See Specifying Measurement-Specific Settings

Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Source" on page 146

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:SOURce '<Source>'

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using

TRIGger:...:CATalog:SOURce?.
Parameters:
'<Source>' 'IF Power': IF Power trigger

'Free Run': Free Run (untriggered)

'‘Base1: External TRIG A': External trigger fed in at TRIG A con-
nector

'Base1: External TRIG B': External trigger fed in at TRIG B con-
nector

*RST: 'Free Run'
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Source" on page 146

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:SLOPe <Event>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

Parameters:
<Event> REDGe | FEDGe
REDGe: Rising edge
FEDGe: Falling edge
*RST: REDGe
Example: See Specifying Measurement-Specific Settings

|
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Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Slope" on page 146

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:-THReshold <Threshold>

Defines the trigger threshold for power trigger sources.

Parameters:
<Threshold> Range: -50dB to 0dB
*RST: -30 dB
Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Threshold" on page 147

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:OMODe <OffsetMode>

Selects a fixed or a variable trigger offset. In the "FFT Spectrum Analyzer" measurement,
the trigger offset defines the center of the FFT window.

Parameters:
<OffsetMode> VARIiable | FIXed

VARiable: Variable trigger offset, see TRIGger : GPRF:
MEAS<i>:FFTSanalyzer:0SSTop
FIXed: Fixed trigger offset, defined via TRIGger : GPRE':
MEAS<i>:FFTSanalyzer:OFFSet

*RST: FIX
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.10.1
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Offset" on page 147

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:OFFSet <Offset>

Defines the fixed trigger offset; see TRIGger : GPRF:MEAS<i>:FFTSanalyzer:

OMODe.
Parameters:
<Offset> Range: -0.15s to 0.15s
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

—
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Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Offset" on page 147

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:0SSTop <OffsetStart>, <OffsetStop>

Defines the start and stop time for the variable trigger offset; see TRIGger : GPRF:
MEAS<i>:FFTSanalyzer:0MODe.

Parameters:
<OffsetStart> must be smaller than the stop value

Range: -0.15s to 0.15s
*RST: Os
Default unit: s

<OffsetStop> must be larger than the start value

Range: -0.15s to 0.15s
*RST: 1E-3s
Default unit: s

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.10.1
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Offset" on page 147

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:TOUT <Timeout>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<Timeout> Range: 0.01s to 300s
*RST: 1s
Default unit: s
Additional values: OFF | ON (disables timeout | enables timeout
using the previous/default values)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Trigger Timeout" on page 148

TRIGger:GPRF:MEAS<i>:FFTSanalyzer:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

e
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Parameters:
<MinimumGap> Range: 0s to 0.01s
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Minimum Trigger Gap" on page 148

Search Functions

The following commands configure the peak search using markers.

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEarch:NOAMarkers. ........cccceeeeeeeeeeeeennnnannnnns 250
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEArch.........cccooueieeeuieeieeeereeiicee e eeeeeeeia s 250

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEarch:NOAMarkers
<NoActiveMarkers>

Defines the number of active markers for the peak search (see CONFigure:GPRF:
MEAS<i>:FFTSanalyzer:PSEarch).

Parameters:
<NoActiveMarkers> Range: 0tob
*RST: 1
Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.10.1
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Marker - Peak Search Ranges" on page 149

CONFigure:GPRF:MEAS<i>:FFTSanalyzer:PSEarch <FullSearch0>, <From0>,
<To0>, ..., <FullSearch4>, <From4>, <To4>

Defines the peak search ranges. The search ranges are automatically adjusted if the
frequency span f; is reduced (see CONFigure:GPRF:MEAS<i>:FFTSanalyzer:
FSsPan). Range settings beyond the number of active markers (see CONFigure:
GPRF:MEAS<i>:FFTSanalyzer:PSEarch:NOAMarkers) are ignored.

Parameters:

<FullSearch0> ... OFF | ON

<FullSearch4> OFF: Limit search to the range [<From ...>, <To ...>]
ON: Enable search in full frequency span
*RST: ON

|
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<From0> ... <From4> Range: —f; / 2 to +f; / 2, where f; is the frequency span

*RST: -5E+6 Hz
Default unit: Hz

<To0> ... <To4> Range: —f; / 2 to +f; / 2, where f; is the frequency span

*RST: 5E+6 Hz
Default unit: Hz

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

Manual operation: See "Marker - Peak Search Ranges" on page 149

3.5.5.6 Measurement Results

The following commands return the results of the "FFT Spectrum Analyzer".

FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:CURRENt?.........cceuruueinereeeeeeenieeieeeeeeeennnne 251
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:MINIMUM?...........ccvuveeeereeereeeriiieieeeeeeeeennnns 251
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:MAXIMUM?........ccuuueieereeerereeinnieeeeeeeeeeennnns 251
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer: AVERage?........cooeiiiiiiiiiiiieieeeceeee 251
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:CURRENt?......coiiiiiiiiiee e 251
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:MINIimum?.... ... e 251
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:MAXimUM?........cccuuereeeenaaeeeaeeeeinaaeeeeeeneeens 251
READ:GPRF:MEAS<i>:FFTSanalyzer:POWEer:AVERAQE?........cuuuueieeeeeeieeeeieiaaaeeeeeeeeeeennnns 251
FETCh:GPRF:MEAS<i>:FFTSanalyzer:PEAKS:CURRENt?........cceeeeeeeieieeeeeeeceveeeevens 252
FETCh:GPRF:MEAS<i>:FFTSanalyzer:PEAKS:AVERAQE?.......ccueerieiriieeieriieeeeriieeeeeraeneeeen 252
READ:GPRF:MEAS<i>:FFTSanalyzer:PEAKS:CURRENt?.......oiuiieiiiiee e 252
READ:GPRF:MEAS<i>:FFTSanalyzer:PEAKS:AVERAGE?......cuiiiiiiiiiiei e 252
FETCh:GPRF:MEAS<I>:FFTSaNAlYZEr:17. ... ettt 252
FETCh:GPRF:MEAS<i>:FFTSaNalyZer:Q?......cceueieeieeieeiaaaaeeeeeeeeeeeeeeeinaaaeeeeeeeeeeeeeeennnanns 252
READ:GPRF:MEASSI>:FFTSANAIYZEI:I?.....ceeeeeevtitiieiieeeeeeeeeeeeeeeeveatiseaeseeeeeseesereeesessnnnnas 252
READ:GPRF:MEAS<I>:FFTSANalyZer:Q?.....uuieeieereeeieeteieeeineeeertneesesetnaeeesetneseeresnaeesenns 252

FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:CURRent?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:MINimum?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:MAXimum?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:POWer:AVERage?
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:CURRent?
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:MINimum?
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:MAXimum?
READ:GPRF:MEAS<i>:FFTSanalyzer:POWer:AVERage?

Returns the "FFT Spectrum Analyzer" traces across the selected frequency span (see
CONFigure:GPRF:MEAS<i>:FFTSanalyzer:FSPan). The results of the current,
average, minimum and maximum traces can be retrieved.

Return values:
<Reliability> see Reliability Indicator
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<Power1> ... Frequency-dependent power values. Each of the traces contains
<Power801> 801 values, irrespective of the frequency span.
Range: —100.0 dBm to 57.0 dBm
Default unit: dBm
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

FETCh:GPRF:MEAS<i>:FFTSanalyzer:PEAKs:CURRent?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:PEAKs:AVERage?
READ:GPRF:MEAS<i>:FFTSanalyzer:PEAKs:CURRent?
READ:GPRF:MEAS<i>:FFTSanalyzer:PEAKs:AVERage?

Returns the results of the peak search. Separate commands retrieve current and average
values.

Return values:

<Reliability> see Reliability Indicator
<Frequency0> 5 pairs of frequency / power values, one pair per search range (no.
<Power0> ... 0 to 4).
<Frequency4> <Frequency...>:
<Power4> Range: depends on search range settings (see CONFigure:
GPRF:MEAS<i>:FFTSanalyzer:PSEarch)
Def. unit: Hz
<Power...>:
Range: —100.0 dBm to +57.0 dBm
Def. unit: dBm
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required

FETCh:GPRF:MEAS<i>:FFTSanalyzer:1?
FETCh:GPRF:MEAS<i>:FFTSanalyzer:Q?
READ:GPRF:MEAS<i>:FFTSanalyzer:1?
READ:GPRF:MEAS<i>:FFTSanalyzer:Q?

Returns the measured normalized | and Q amplitudes in time domain.

Return values:
<Reliability> see Reliability Indicator

|
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<Amplitude_1> ... n normalized | or Q amplitudes, where n is given by the FFT length
<Amplitude_n> (see CONFigure:GPRF:MEAS<i>:FFTSanalyzer:
FFTLength)
Range: -2t0 2
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.5.3
V3.0.10 Option R&S CMW-KMO010 no longer required
I/IQ Recorder Measurement Commands

The commands for the "I/Q Recorder" measurement are divided into the groups listed
below.

o Measurement Control and States..........civiieeeiiiiiieie e 253
o Measurement Control Parameters.........ccoviveeeeeiiiiiiiee et 255
L I 11 =Y 7= 11 o T 257
L I 4 o o =Y 7= 11 0o [ 259
@  List Configuration..........cooeeiiiiiiiiii e ————— 262
0  Measurement RESUILS.......ccuuiiiiiiiiii et ee e e e e eaa e 266

Measurement Control and States

The following commands control the measurement and return the current measurement
state.

INITiate:GPRF:MEAS<I>IQRECOMMET......ccuuuieeeeiiireeeeeiettaieeeerttaeeeeeetnnaesaerestaaseeesesranaaaeens 253
STOP:GPRF:MEAS<I>IQRECOMME......ccuieeieeiiteeiiee e e et e et e et e e et e e e ee e e e e e eneeeaeaeeaanas 253
ABORt:GPRF:MEAS<I>:IQRECOITEN ... .ccuniiieeiieeeee e eeeee et e et e et e e et e e et e eeeneaees 253
FETCh:GPRF:MEAS<I>: IQRECOIAEI S T AT € 2. eiiiieieie ettt e e e eeneenenas 254
FETCh:GPRF:MEAS<i>:IQRecorder:STATEIALL?......cieeeee et 254

INITiate:GPRF:MEAS<i>:IQRecorder [<SaveTolQFile>]
STOP:GPRF:MEAS<i>:IQRecorder
ABORt:GPRF:MEAS<i>:IQRecorder

Starts, stops, or aborts the measurement:

® TINITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes arunning measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh...STATe? to query the current measurement state.

|
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See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Parameters:

<SaveTolQFile> ON | OFF
Optional parameter, enables or disables writing of a text file where
the "I/Q Recorder" results are stored in binary format; see
CONFigure:GPRF:MEAS<i>:IQRecorder:IQFile

Example: See Performing a Single-Shot Measurement
Usage: Event

Firmware/Software: V1.0.4.11

FETCh:GPRF:MEAS<i>:IQRecorder:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:

<MeasState> OFF | RDY | RUN
OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)
RDY: measurement has been terminated, valid results may be
available
RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "IQ Recorder (Softkey)" on page 151

FETCh:GPRF:MEAS<i>:IQRecorder:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

|
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Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")
ADJ: all necessary adjustments finished, measurement running
("adjusted")
INV: not applicable because <main_state>: OFF or RDY ("inva-
lid")

<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <main_state>: OFF or RDY ("inva-

lid")
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.4.11
Manual operation: See "IQ Recorder (Softkey)" on page 151

Measurement Control Parameters

The following commands define the measurement interval. See also Filter Settings.

CONFigure:GPRF:MEAS<i>:IQReCOrder:-TOUT....ccuuuuueeeeieeeeeeeeeeeeieinaan e s eeeeeeeeeeennnnaeeeens 255
CONFigure:GPRF:MEAS<i>:IQReCOrder:CAPTUI....c.cieeeeeeeeeeeieeeeeeeeeeeeeererarrnee e n e 256
CONFigure:GPRF:MEAS<i>:IQRecOrder:IQFIle.........cuueiieiiiiieeeeeeeee et e 256
CONFigure:GPRF:MEAS<i>:IQRecorder:FORMaL..........ceuvuuierieerieiaieeeeeriniieneeeseeineeesaeeeens 257
CONFigure:GPRF:MEAS<i>:IQRecorder:MUNIt..........ccoeiiiiiiiiiiiiieie e 257

CONFigure:GPRF:MEAS<i>:IQRecorder:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

|
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If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> *RST: 1s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V2.0.10

CONFigure:GPRF:MEAS<i>:IQRecorder:CAPTure <CaptSampBefTrig>,
<CaptSampAftTrig>

Selects the total number of samples and their position relative to the trigger event. The
total number of samples corresponds to the sum of <CaptSampBefTrig> + <CaptSam-
pAftTrig>.

The R&S CMW can acquire up to 4 MSamples (4194304 samples) of data. <CaptSamp-
BefTrig> + <CaptSampAftTrig> must not exceed this value. For free run measurements
only the sum <CaptSampBefTrig> + <CaptSampAftTrig> is relevant.

Parameters:
<CaptSampBefTrig> Samples before trigger

Range: 1 to 4194304
*RST: 512

<CaptSampAftTrig> Samples after trigger

Range: 1 to 4194304
*RST: 512

Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Pre Trigger, Post Trigger" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:IQFile <IQSaveFile>

Selects the name and path of a file that is used to store the 1/Q Recorder results in binary
format. To write the file, the I/Q-Recorder measurement must be started using
INITiate:GPRF:MEAS<i>:IQRecorder ON.

Parameters:
<|QSaveFile> String parameter to specify the name and path of the 1/Q file. The
extension "*.iqw" is appended automatically.
*RST: D:\Rohde-Schwarz\CMW\Data\igrecorder\lQSave-
File.igw
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Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Select File, File Name" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:FORMat <Format>
Selects the coordinates that are used to represent the I1/Q Recorder results.

Parameters:
<Format> 1Q | RPHI

1Q: cartesian coordinates (I and Q axis)
RPHI: polar coordinates (radius R and angle PHI).

*RST: 1Q
Firmware/Software: V3.0.10

Manual operation: See "Format" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:MUNit <MagnitudeUnit>
Selets the magnitude unit for the measurement results.

Parameters:
<MagnitudeUnit> VOLT | RAW

Voltage units or raw I/Q data relative to full scale
*RST: VOLT

Example: See Specifying Measurement-Specific Settings
Firmware/Software: V2.1.25

Manual operation: See "Magnitude Unit" on page 153

Filter Settings

The following commands select the measurement filter (IF filter) for the measurement.

CONFigure:GPRF:MEAS<i>:IQRecorder:FILTErTYPE......ccooiiiiiieiieieiie et 257
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:GAUSS:BWIDth..........ccevveeeeeeereveninnnnnnnnnn. 258
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:BANDpass:BWIDth........cccoevveevvneiiineenennnnn. 258
CONFigure:GPRF:MEAS<i>:IQRECOrdErRATIO...cceieieeeeieiietiiiieaee e e e e e 258

CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:TYPE <FilterType>

Selects the IF filter type. Gauss filters have shorter settling times and therefore larger
sampling rates; bandpass filters have a flat passband and steeper edges; see Filter Set-
tings and Samples.
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Parameters:
<FilterType> BANDpass | GAUSs

BANDpass: Bandpass filter with variable bandwidth (
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:
BANDpass:BWIDth)

GAUSs: Filter of Gaussian shape with variable bandwidth (
CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:GAUSs:
BWIDth)

*RST: GAUS
Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Filter" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:GAUSs:BWIDth <GaussBW>

Selects the bandwidth for a filter of Gaussian shape.

Parameters:
<GaussBW> Range: 1kHz | 10 kHz | 100 kHz | 1 MHz | 10 MHz (values
in-between are rounded)
*RST: 100 kHz
Default unit: Hz
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Filter" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:FILTer:BANDpass:BWIDth
<BandPassBW>

Selects the bandwidth for a bandpass filter.

Parameters:
<BandPassBW> Range: 1kHz | 10 kHz | 100 kHz | 1 MHz | 10 MHz | 40 MHz
(values in-between are rounded)
*RST: 1 kHz
Default unit: Hz

Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11

Manual operation: See "Filter" on page 152

CONFigure:GPRF:MEAS<i>:IQRecorder:RATio <Ratio>

Reduces the sampling rate (as defined by the filter settings) by a factor <1 and thus
extends the total measurement time.

|
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Parameters:
<Ratio> Range: 0.1 to 1
*RST: 1
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.10.1

Manual operation: See "Sample Ratio" on page 153

Trigger Settings

The following commands define the trigger parameters.

TRIGger:GPRF:MEAS<i>:IQRecorder:CATalog:SOURCE?......ccouviiiieiiieieiiiiae e e eeeeees 259
TRIGger:GPRF:MEAS<i>:IQReCOrder:SOURCE. ... .ctieeeeeieiiieiiieeae e e e e e e e e et ae e e e e aaeeeees 259
TRIGger:GPRF:MEAS<i>:IQRECOrdEr:SLOPE. ... .coeiieeeeeeiieaae e eeeeeeeeieeae e e e e e e eeeeeeae e eeeaeees 260
TRIGger:GPRF:MEAS<i>:IQRecorder:THRESNOI.........cceeeeeeeieieieeeeeeeeeeeeie e 260
TRIGger:GPRF:MEAS<i>:IQReCOrder:OF FSet.......uciiiiiiieiiiiiieeeeetcee et ete e enre s 260
TRIGger:GPRF:MEAS<i>:IQReCOrder:TOUT ....cuuuiiiiiieieiieieeieseereeie s eereeseseesennesseeennansaens 261
TRIGger:GPRF:MEAS<i>:IQRECOIAErMGAP......ccciiiiiitaie ettt e e 261

TRIGger:GPRF:MEAS<i>:IQRecorder:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : GPRF:MEAS<i>:
IQRecorder:SOURce.

Return values:

'<Source_1>'... Comma separated list of all supported values. Each value is rep-
'<Source_n>' resented as a string.

Example: See Specifying Measurement-Specific Settings

Usage: Query only

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Source" on page 154

TRIGger:GPRF:MEAS<i>:IQRecorder:SOURce '<Source>"'

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using
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Parameters:

'<Source>' 'IF Power': IF Power trigger
'Free Run’: Free Run (untriggered)
'Base1: External TRIG A': External trigger fed in at TRIG A con-
nector
'Base1: External TRIG B': External trigger fed in at TRIG B con-
nector
*RST: 'Free Run'

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Source" on page 154

TRIGger:GPRF:MEAS<i>:IQRecorder:SLOPe <Event>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

Parameters:
<Event> REDGe | FEDGe
REDGe: Rising edge
FEDGe: Falling edge
*RST: REDG
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Slope" on page 154

TRIGger:GPRF:MEAS<i>:IQRecorder:THReshold <Threshold>

Defines the trigger threshold for power trigger sources.

Parameters:
<Threshold> Range: -50dB to 0dB
*RST: -30 dB
Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Threshold" on page 155

TRIGger:GPRF:MEAS<i>:IQRecorder:OFFSet <TriggerOffset>

Defines a delay time for triggered measurements. The trigger offset delays the start of
the measurement relative to the trigger event.

e
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Parameters:

<TriggerOffset> Range: 0 to 64E+6
*RST: 0
Default unit: samples

Firmware/Software: V3.0.10

Manual operation: See "Trigger Offset" on page 154

TRIGger:GPRF:MEAS<i>:IQRecorder:TOUT <Timeout>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<Timeout> Range: 0.01s to 300 s
*RST: 0.5s
Default unit: s
Additional values: OFF | ON (disables timeout | enables timeout
using the previous/default values)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Trigger Timeout" on page 155

TRIGger:GPRF:MEAS<i>:IQRecorder:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

The 1/Q Recorder measurement is always performed in single-shot mode, therefore it is
controlled by a single trigger event. As a consequence the minimum trigger gap condition
is valid between the start of the measurement and the first trigger event only.

For continuous or re-triggered measurements (e.g. Power), the gap condition can be
applied repeatedly.

Parameters:
<MinimumGap> Range: O0s to 0.01s
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11

Manual operation: See "Minimum Trigger Gap" on page 155

e
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3.5.6.5 List Configuration

The following commands enable and configure the List Mode for the "I/Q Recorder"

measurement.

CONFigure:GPRF:MEAS<i>:IQRECOrdEr:LIST...cccuiutciae e eee e eeeeeieieee e e e e e e e 262
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:SLENGtN.....cccvvciieiiieeeeeeiecee e 262
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:COUNL?.......ccovvuieiieiiieeieeeeece et eenaens 263
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:STARL......cuuciiieiiiiiiceeee et e e e e eeree e e e eeeeaa 263
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:STOP......cciiiiiiiiiee et 263
CONFigure:GPRF:MEAS<i>:IQReCcOrder:LIST:SSTOP....ccciiteiiuieeeeeeeeeeieiee e e e eeeeei s 264
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:FREQUENCY.......ccceeeeieiiieieeeeeeiiceeeeeeeeinaannn 264
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:FREQUENCY:ALL.......uuceiieieieeeieeeeeeieieaaenen 264
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:ENPOWET.......c...cceveiieiieeeeeeeeiieeeeeeeeeeei s 265
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:ENPOWErALL.........ceieeieieeeeeeeeeeeeinienee e 265

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST <EnableListMode>
Enables or disables the list mode for the "I/Q Recorder" measurement.

Parameters:
<EnableListMode> OFF | ON

OFF: List mode off (single power step)
ON: List mode on

*RST: OFF
Example: See Performing a Single-Shot Measurement
Firmware/Software: V1.0.10.1
Options: R&S CMW-KM012

Manual operation: See "List Mode Enable" on page 153

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:SLENgth <StepLength>

Selects the time between the beginning of two consecutive measurement steps.

Parameters:
<StepLength> Range: 100E-6s to 0.1s
*RST: 200E-6 s
Default unit: s
Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.10.1

Options: R&S CMW-KM012
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CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:COUNt?

Queries the total number of results, given by <StopIndex> — <Startindex> + 1 (see com-
mands CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:STARt and CONFigure:
GPRF:MEAS<i>:IQRecorder:LIST:STOP).

Return values:

<ResultCount> Range: 1 to 2000

Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.10.1

Options: R&S CMW-KM012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:STARt <Startindex>

Start index, defines the first frequency/level step in the frequency/level list that is mea-
sured.

The value must not exceed the stop index defined by CONFigure:GPRF:MEAS<i>:
IQRecorder:LIST:STOP.

Parameters:
<Startindex> Range: 0 to 1999
*RST: 0
Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.10.1
Options: R&S CMW-KMO012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:STOP <StopIndex>

Stop index, defines the last frequency/level step in the frequency/level list that is mea-
sured

The value must not be smaller than the start index defined by CONFigure:GPRF:
MEAS<i>:IQRecorder:LIST:STARt.

Parameters:
<Stoplndex> Range: 0 to 1999
*RST: 19
Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.10.1
Options: R&S CMW-KMO012

e
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CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:SSTop <Startindex>, <StopIlndex>

Start index and stop index, defines the first and last frequency/level step in the frequency/
level list that is measured.

The start index must not exceed the stop index.

Parameters:

<Startindex> Range: 0 to 1999
*RST: 0

<Stoplndex> Range: 0 to 1999
*RST: 19

Firmware/Software: V3.0.10

Options: R&S CMW-KMO012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:FREQuency <Index>, <Frequency>
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:FREQuency? <Index>

Defines or queries the frequency of a selected frequency/level step.

Parameters:
<Frequency> Frequency of the frequency/level step
Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: Depending on list index (750 MHz to 960 MHz for
index 0 to 21)
Default unit: Hz

Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 1999
*RST: n/a

Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.10.1

Options: R&S CMW-KM012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:FREQuency:ALL <Frequency_1>, ...,
<Frequency_n>

Defines the frequencies of all frequency/level steps.

e
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Parameters:
<Frequency_1> ...
<Frequency_n>

Example:
Firmware/Software:

Options:

Command Reference

n frequencies, one per frequency/level step, where n < 2001. The

query returns 2000 results.

Range: 70E+6 Hz to 6E+9 Hz

Increment: 0.1 Hz

*RST: value 0to 21: 750 MHz to 960 MHz, value 22 to 1999:
960 MHz

Default unit: Hz

See Performing a Single-Shot Measurement
V1.0.10.1
R&S CMW-KM012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:ENPower <Index>, <ExpNomPower>
CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:ENPower? <Index>

Defines or queries the expected nominal power of a selected frequency/level step.

Parameters:
<ExpNomPower>

Expected nominal power of the frequency/level step

Range: -55 dBm to 55 dBm

*RST: Depending on list index (-10 dBm, =10 dBm, —10
dBm, —20 dBm, —20 dBm, —20 dBm, —20 dBm, —30
dBm, —30 dBm ... for the first indices)

Default unit: dBm

Parameters for setting and query:

<Index>

Example:
Firmware/Software:

Options:

Number of frequency/level step in the table

Range: 0 to 1999
*RST: n/a

See Performing a Single-Shot Measurement
V1.0.10.1
R&S CMW-KMO012

CONFigure:GPRF:MEAS<i>:IQRecorder:LIST:ENPower:ALL <Power_1>, ...,

<Power_n>

Defines the expected nominal power of all frequency/level steps.

Parameters:
<Power_1> ...
<Power_n>

n expected powers, one per frequency/level step, where n <2001.
The query returns 2000 results.

Range: -55 dBm to 55 dBm
Increment: 0.1 dB
*RST: -10 dBm, -10 dBm, -10 dBm, -20 dBm, -20 dBm, -20

dBm, -20 dBm, -30 dBm, ..., -30 dBm
Default unit: dBm
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Command Reference

Example: See Performing a Single-Shot Measurement
Firmware/Software: V1.0.10.1
Options: R&S CMW-KM012

Measurement Results

The following commands return the "I/Q Recorder" measurement results.

FETCh:GPRF:MEAS<I>:IQRECOIIEI?.....eieiieeieeeitee e e et e e et e et e e ete e e et e e ene e e e aeeanns 266
READ:GPRF:MEAS<i>:IQRECOIIEI?. ... .ottt et e e e eeeans 266
FETCh:GPRF:MEAS<i>:IQRecorder:BIN?......cc.iiiiieeeeee ettt e 267
READ:GPRF:MEAS<i>:IQRECOIdEr:BIN?......cceeeieeeeeee et e e eaans 267
FETCh:GPRF:MEAS<i>:IQRECOIAEISRATE?...ciiiieieeeeeeeieeeeeretratisiaeieseeeeeeeeseeeeeeesesssrannnas 267
CONFigure:GPRF:MEAS<i>:IQRecorder:IQSettingS:SRATE. ......ccerieeiniieeeereeeee e 267
FETCh:GPRF:MEAS<i>:IQRecorder:RELIAbIlity?.....c.ccceerueiiiiiieiieieiieeiinesceeiie e e eeeniee e eeeen 268

FETCh:GPRF:MEAS<i>:IQRecorder?
READ:GPRF:MEAS<i>:IQRecorder?

Returns the | and Q amplitudes in the format specified by FORMat : BASE : DATA. For a
detailed description of the data formats see ASCII and Binary Data Formats.

For the number n of values see CONFigure:GPRF:MEAS<i>:IQRecorder:
CAPTure.

Return values:

<Reliability> see Reliability Indicator
The following values are returned only if the reliability indicator
indicates valid results.

<l_1><Q_1> ... <I_n>Returned for ASCII format only
<Q_n> I and Q amplitudes in alternating order.
Range: -160V to 160V
Default unit: V
<Data> <dblock>

Returned for REAL format only
Binary block data consisting of the parts listed in the table below.
There are no commas within this parameter.

Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.4.11

Table 3-7: Components of parameter <Data>

Parameter Description
#L Number of digits of the following counter N
N Total number of the following data bytes (N=8*n)

|
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Parameter Description

<_1><Q_1> ... I and Q amplitudes in alternating order. Each amplitude value consists of four bytes.

<l_n><Q_n>

EOS End of string character

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

FETCh:GPRF:MEAS<i>:IQRecorder:BIN?
READ:GPRF:MEAS<i>:IQRecorder:BIN?

Retrieve IQ recorder results in binary format.

The number n of sample values is set via CONFigure: GPRF:MEAS<i>:
IQRecorder:CAPTure.

Return values:
<IQSamples>... <dblock>

Binary block data. For a detailed description see ASCII and Binary
Data Formats

Usage: Query only

Firmware/Software: V3.0.10

FETCh:GPRF:MEAS<i>:IQRecorder:SRATe?

Returns the sampling rate of the I/Q Recorder measurement, depending on the filter
settings; see Filter Settings and Samples.

Return values:
<SampleRate> Range: >0 Hz to 100E+6 Hz
Default unit: Hz

Example: See Performing a Single-Shot Measurement
Usage: Query only
Firmware/Software: V1.0.4.11

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

CONFigure:GPRF:MEAS<i>:IQRecorder:1QSettings:SRATe <SampleRate>

Sets/gets the sampling rate to a value less or equal to the maximum sampling rate implied
by the filter settings (Filter Settings and Samples).

Parameters:
<SampleRate> Range: 1.92E+6 to 100E+6
*RST: 100E+6

|
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Command Reference

Firmware/Software: V3.0.10

Manual operation: See "Sample Ratio" on page 153

FETCh:GPRF:MEAS<i>:IQRecorder:RELiability?

Queries the reliability indicator for the I/Q Recorder measurement; see chapter 3.5.1.4,
"Reliability Indicator", on page 186.

Return values:

<ReliabilityFlag> Two equal values, separated by a comma (e.g. 0, 0 for "OK")
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.15.20

1/Q vs. Slot Measurement Commands

The commands for the "I/Q vs. Slot" measurement are divided into the groups listed
below.

o Measurement Control and States.........cciviiiiiiiiiiiiiii e 268
o Measurement Control Parameters........ccooovvuiiiiiiiiiiiiieeeeiee et 270
o Statistical SettiNgS. ... cueeiiiiiiiiie e 272
L I 11 =Y 7= 11 o [P 273
O THQQEr SEINGS. . eeeiiiiiiiteei et s e e e 273
0  List Configuration.........uuieiiiiiee e 276
o  Measurement RESUILS........cuiiiiiiiiie ettt e e ee e e e e e e e e e 281

Measurement Control and States

The following commands control the measurement and return the current measurement
state.

INITiate:GPRF:MEASSI>:IQVSIOt. .....ieeeiieeeeie et e e et e e e e e eae e s e e e e eeaneeeen 268
STOP:GPRF:MEASSKISIQVSIOt. . ceuiiuiiiiiiieieeete et sie st s st st seesesae s sasasaraeesensenrenrenns 268
ABORE:GPRF:MEASSKIZIQV SIOt. . ettt r e et e et e st et e e e e ranenrans 268
FETCh:GPRF:MEASSKI>: IQV IOt S T AT € 2. ettt ettt r e e e s e s s e s renennenas 269
FETCh:GPRF:MEAS<I>: IQV SIOt: ST AT  ALL 2. e e e e e e enas 269

INITiate:GPRF:MEAS<i>:IQVSlot
STOP:GPRF:MEAS<i>:IQVSlot
ABORt:GPRF:MEAS<i>:IQVSlot

Starts, stops, or aborts the measurement:

® INITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes a running measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.
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® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh. . .STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-

trol"
Example: See Single-Shot and Continuous Measurements
Usage: Event

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011

FETCh:GPRF:MEAS<i>:IQVSlot:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:

<MeasState> OFF | RDY | RUN
OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)
RDY: measurement has been terminated, valid results may be
available
RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011
Manual operation: See "I/Q vs. Slot (Softkey)" on page 156

FETCh:GPRF:MEAS<i>:IQVSlot:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

e
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Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")
ADJ: all necessary adjustments finished, measurement running
("adjusted")
INV: not applicable because <main_state>: OFF or RDY ("inva-
lid")

<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <main_state>: OFF or RDY ("inva-

lid")
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011
Manual operation: See "I/Q vs. Slot (Softkey)" on page 156

Measurement Control Parameters

The following commands define the measurement interval. See also Filter Settings.

CONFigure:GPRF:MEAS<IZ:IQVSIOtTOUT ...ttt ettt e e e 270
CONFigure:GPRF:MEAS<i>:IQVSIOt:SLENGtN.....ceeeiiiiiee e 271
CONFigure:GPRF:MEAS<i>:IQVSIOtMLENGtN. . ..uuieieeeeeeeeiceeeetiticee e e 271
CONFigure:GPRF:MEAS<i>:IQVSIOt:FELIMIt.....iiierieeeeeeieieeeiiee et e ceeee e e e eaaeeeer e e e enaaes 272

CONFigure:GPRF:MEAS<i>:IQVSlot:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

|
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If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> *RST: 1s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V2.0.10

Options: R&S CMW-KMO011

CONFigure:GPRF:MEAS<i>:1QVSlot:SLENgth <SteplLength>

Selects the time between the beginning of two consecutive measurement steps.

Parameters:
<StepLength> Range: 50E-6s to 5E-3 s
*RST: 1E-3 s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011
Manual operation: See "Step Length" on page 157

CONFigure:GPRF:MEAS<i>:lIQVSlot:MLENgth <MeasLength>

Selects the length of the averaging intervals that the R&S CMW uses to calculate the "I/
Q vs. Slot" results for each measurement step.

Parameters:
<MeaslLength> Range: 10E-6s to 1 ms
*RST: 800E-6 s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

Manual operation: See "Measurement Length" on page 158

|
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CONFigure:GPRF:MEAS<i>:IQVSlot:FELimit <Limit>

Defines a minimum average signal level relative to the "Expected Nominal Power" for all
measurement steps to be considered for the calculation of the average frequency per
subsweep and the "Overall Frequency Error".

Parameters:
<Limit> Range: -100 dB to -30dB
*RST: -100 dB
Default unit: dB
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

Manual operation: See "Frequency Estimation Limit" on page 158

Statistical Settings

The following commands specify the scope of the measurement.

CONFigure:GPRF:MEAS<i>:IQVSIot:REPEtitioN. ..o, 272
CONFigure:GPRF:MEAS<i>:IQVSIOt:SCOUNL.....uiirieeeeeee e ieieiieieeeeae e e e e e e e e e e e 272

CONFigure:GPRF:MEAS<i>:1IQVSlot:REPetition <Repetition>

Specifies the repetition mode of the measurement. The repetition mode specifies whether
the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING

Example: See Single-Shot and Continuous Measurements

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

Manual operation: See "Repetition” on page 157

CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt <StepCount>

Defines the number of measurement steps per subsweep. The total number of steps, i.e.
the step count times the number of subsweeps, must not exceed 3000 (see
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:COUNt?).
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Parameters:
<StepCount> Range: 1 to 3000
*RST: 20
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

Manual operation: See "Step Count" on page 157
Filter Settings

The following commands select the measurement filter (IF filter) for the measurement.

CONFigure:GPRF:MEAS<i>:IQVSlot:FTYPe <FilterType>
Selects the IF filter type.

Parameters:

<FilterType> GAUSs | BANDpass
GAUSs: Filter of Gaussian shape, 100 kHz bandwidth
BANDpass: Nyquist filter, 100 kHz bandwidth
*RST: GAUS

Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011
Manual operation: See "Filter Type" on page 158

Trigger Settings

The following commands define the trigger parameters.

TRIGger:GPRF:MEAS<i>:IQVSIot:CATalog:SOURCE?.....ccctiiiiiiee et e e e eeeeiae e e e e 273
TRIGger:GPRF:MEAS<i>:IQVSIOtSOURCE. ... ccuiiiiieete ettt 274
TRIGger:GPRF:MEAS<I>: IQVSIOt:SLOPE. ...ttt i e e eeeeeeeeeieeieeeae e e e e e e e eeeeeeeeeneeaeae e e e e eaeeeeeees 274
TRIGger:GPRF:MEAS<i>:IQVSIot: THRESNOIG. ....cccvueiiiieiiiieeiece et 275
TRIGQer:GPRF:MEAS<i>:IQVSIOtOFFSEt. .. iiiiiiiieeiiiiee e eeeeice e ee et e et e e e s enre e e e eane e e 275
TRIGger:GPRF:MEAS<i>: IQVSIOLTOUT ...t e e e e e e e 275
TRIGger:GPRF:MEAS<i>:IQVSIOEMGAP......c. ettt 276
TRIGger:GPRF:MEAS<i>:IQVSIOEMODE......c. ittt e e e e e e e e e 276

TRIGger:GPRF:MEAS<i>:IQVSlot:CATalog:SOURce?

Lists all trigger source values that can be set using TRIGger : GPRF:MEAS<i>:
IQVSlot:SOURce.
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Return values:

'<Source_1>'... Comma separated list of all supported values. Each value is rep-
'<Source_n>' resented as a string.

Example: See Specifying Measurement-Specific Settings

Usage: Query only

Firmware/Software: V1.0.4.11

Options: R&S CMW-KMO011

Manual operation: See "Trigger Source" on page 159

TRIGger:GPRF:MEAS<i>:IQVSlot:SOURce '<Source>'

Selects the source of the trigger events. Some values are always available in this firm-
ware application. They are listed below. Depending on the installed options additional
values may be available. A complete list of all supported values can be displayed using

TRIGger:...:CATalog:SOURce?.
Parameters:
'<Source>' 'IF Power': IF Power trigger

'Free Run': Free Run (untriggered)

'Base1: External TRIG A': External trigger fed in at TRIG A con-
nector

'‘Base1: External TRIG B': External trigger fed in at TRIG B con-
nector

*RST: 'Free Run'
Example: See Specifying Measurement-Specific Settings
Firmware/Software: V1.0.4.11
Options: R&S CMW-KMO011

Manual operation: See "Trigger Source" on page 159

TRIGger:GPRF:MEAS<i>:IQVSlot:SLOPe <Event>

Qualifies whether the trigger event is generated at the rising or at the falling edge of the
trigger pulse (valid for external and power trigger sources).

Parameters:
<Event> REDGe | FEDGe
REDGe: Rising edge
FEDGe: Falling edge
*RST: REDG
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KMO011

Manual operation: See "Trigger Slope" on page 160
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TRIGger:GPRF:MEAS<i>:1QVSlot:THReshold <Threshold>

Defines the trigger threshold for power trigger sources.

Parameters:
<Threshold> Range: -50dB to 0dB
*RST: -30 dB
Default unit: dB (full scale, i.e. relative to reference level minus
external attenuation)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KMO011

Manual operation: See "Trigger Threshold" on page 160

TRIGger:GPRF:MEAS<i>:IQVSlot:OFFSet <Offset>

Defines a delay time for triggered measurements. The trigger offset delays the start of
the measurement relative to the trigger event.

Parameters:
<Offset> Range: Os to1s
*RST: 100E-6 s
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.0.4
Options: R&S CMW-KMO011

Manual operation: See "Trigger Offset" on page 160

TRIGger:GPRF:MEAS<i>:1QVSlot:TOUT <Timeout>

Selects the maximum time that the R&S CMW will wait for a trigger event before it stops
the measurement in remote control mode or indicates a trigger timeout in manual oper-
ation mode. This setting has no influence on "Free Run" measurements.

Parameters:
<Timeout> Range: 0.01s to 300 s
*RST: 0.5s
Default unit: s
Additional values: OFF | ON (disables timeout | enables timeout
using the previous/default values)
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KMO011

Manual operation: See "Trigger Timeout" on page 160

|
User Manual 1173.9640.02 — 05 275



R&S®CMW

GPRF Measurements

3.5.7.6

Command Reference

TRIGger:GPRF:MEAS<i>:1QVSlot:MGAP <MinimumGap>

Sets a minimum time during which the IF signal must be below the trigger threshold before
the trigger is armed so that an IF power trigger event can be generated.

Parameters:
<MinimumGap> Range: 0s to 0.01s
*RST: Os
Default unit: s
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V1.0.4.11
Options: R&S CMW-KMO011

Manual operation: See "Minimum Trigger Gap" on page 160

TRIGger:GPRF:MEAS<i>:1QVSlot:MODE <Mode>

Selects the measurement sequence that is triggered by each single trigger event. This
setting is not valid for "Free Run" measurements.

Parameters:
<Mode> ONCE | PRESelect
ONCE: Trigger Once
PRESelect: Retrigger Preselect(ed) steps, see CONFigure:
GPRF:MEAS<i>:POWer:LIST:RETRigger
*RST: ONCE
Example: See Specifying Measurement-Specific Settings

Firmware/Software: V2.0.10
Options: R&S CMW-KMO011

Manual operation: See "Trigger Mode" on page 161

List Configuration

The following commands enable and configure the list mode for the "I/Q vs. Slot" mea-
surement.

CONFigure:GPRF:MEAS<IZ:IQVSIOtLIST ... ettt 277
CONFigure:GPRF:MEAS<i>:IQVSIOt:LIST:COUNL?......iiiitieeieiiii et eee e e 277
CONFigure:GPRF:MEAS<i>:IQVSIOt:LIST:STARL....ictte ittt 277
CONFigure:GPRF:MEAS<i>:IQVSIOtLIST:STOP....cccceiieeieeeeicee et eetee e e e et eeeeanaaes 278
CONFigure:GPRF:MEAS<i>:IQVSIOtLIST:SSTOP...citttueeeeeieriieieeeeeteieeeeerneeeeeeeraaeeeeeennanss 278
CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:FREQUENCY....ccuieeiiiiieaeiieeieee e eee e 278
CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:FREQUENCY:ALL.....ccuiiniiiiieiaeieieeeeeee e 279
CONFigure:GPRF:MEAS<i>:IQVSIOt:LIST:ENPOWET . ......iiieiiiiiieieeeee e 279
CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:ENPOWETALL. ......cceiieeiieeee e 280
CONFigure:GPRF:MEAS<i>:IQVSIOt:LIST:RETRIGUET . ..uuuuuaaaeieeeeeeeeereeeeeeeeeeinrnnnaaaaaeaeeeens 280
CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:RETRIGENALL....cccevieiieeeeeiieeeeetee e eenaenn 281
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CONFigure:GPRF:MEAS<i>:IQVSIot:LIST <ListMode>

Enables or disables the list mode for the "I/Q vs. Slot" measurement.

Parameters:

<ListMode> OFF | ON
OFF: List mode off (single power step)
ON: List mode on
*RST: OFF

Example: See Configuring the List Mode

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List Mode" on page 162

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:COUNt?

Queries the number of subsweeps (<Stop Index> — <Start Index> + 1). The total number
of steps, i.e. the number of subsweeps times the "Step Count", must not exceed 3000
(see CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt).

Return values:

<SweepCount> Range: 1 to 150

*RST: 1
Example: See Configuring the List Mode
Usage: Query only

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List Section" on page 162

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:STARt <Startindex>

Start index, defines the first frequency/level step in the frequency/level list that is mea-

sured.
Parameters:
<Startindex> Range: 0 to 149
*RST: 0
Example: See Configuring the List Mode

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

|
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Manual operation: See "List Section" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:STOP <Stopindex>

Stop index, defines the last frequency/level step in the frequency/level list that is mea-

sured.
Parameters:
<Stoplndex> Range: 0 to 149
*RST: 0
Example: See Configuring the List Mode

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List Section" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:SSTop <Startindex>, <StopIlndex>

Start and stop index, defines the first and last frequency/level step in the frequency/level
list that is measured.

Parameters:

<Startindex> Range: 0 to 149
*RST: 0

<Stoplndex> Range: 0 to 149
*RST: 0

Firmware/Software: V3.0.10

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List Section" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIlot:LIST:FREQuency <Index>, <Frequency>
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:FREQuency? <Index>

Defines or queries the frequency of a selected frequency/level step.

Parameters:
<Frequency> Frequency of the frequency/level step
Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: Depending on list index (750 MHz to 960 MHz for
index 0 to 21)
Default unit: Hz

|
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Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 199
*RST: n/a
Example: See Configuring the List Mode
Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

R&S CMW-KM012

Manual operation: See "List" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIlot:LIST:FREQuency:ALL <Frequency_1>, ...,
<Frequency_n>

Defines the frequencies of all frequency/level steps.

Parameters:
<Frequency_1> ... n frequencies, one per frequency/level step, where n < 201. The
<Frequency_n> query returns 200 results.
Range: 70E+6 Hz to 6E+9 Hz
Increment: 0.1 Hz
*RST: value 0 to 21: 750 MHz to 960 MHz, value 22 to 199:
960 MHz
Default unit: Hz
Example: See Configuring the List Mode
Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

R&S CMW-KM012

Manual operation: See "List" on page 162

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:ENPower <Index>, <ExpNomPower>
CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:ENPower? <Index>

Defines or queries the expected nominal power of a selected frequency/level step.

Parameters:
<ExpNomPower> Range: -55 dBm to 55 dBm
Increment: 0.1 dB
*RST: Depending on list index (=10 dBm, =10 dBm, —10

dBm, —20 dBm, —20 dBm, —20 dBm, —20 dBm, —-30
dBm, ... for the first indices)
Default unit: dBm

Parameters for setting and query:

<Index> Number of frequency/level step in the table
Range: 0 to 199
*RST: n/a

|
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Example: See Configuring the List Mode
Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:ENPower:ALL <Power_1>, ...,
<Power_n>

Defines the expected nominal power of all frequency/level steps.

Parameters:
<Power_1> ... n expected powers, one per frequency/level step, where n < 201.
<Power_n> The query returns 200 results.
Range: -55 dBm to 55 dBm
Increment: 0.1 dB
*RST: -10 dBm, -10 dBm, -10 dBm, -20 dBm, -20 dBm, -20
dBm, -20 dBm, -30 dBm, ..., -30 dBm
Default unit: dBm
Example: See Configuring the List Mode

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List" on page 162

CONFigure:GPRF:MEAS<i>:IQVSlot:LIST:RETRigger <Index>, <Retrigger>
CONFigure:GPRF:MEAS<i>:IQVSIlot:LIST:RETRigger? <Index>

Enables the retrigger mechanism after a selected frequency/level step. The setting is
relevant for trigger mode "Retrigger Preselect" (TRIGger : GPRF:MEAS<i>:TQVSlot:
MODE PRESelect).

Parameters:
<Retrigger> OFF | ON
Disable or enable retrigger after the frequency/level step
*RST: ON (all steps)
Parameters for setting and query:
<Index> Number of frequency/level step in the table
Range: 0 to 199
*RST: n/a
Example: See Configuring the List Mode

Firmware/Software: V2.0.10

Options: R&S CMW-KMO011

e
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R&S CMW-KM012

Manual operation: See "List" on page 162

CONFigure:GPRF:MEAS<i>:IQVSIot:LIST:RETRigger:ALL <Retrigger>...

Enables the retrigger mechanism after all frequency/level steps. The setting is relevant
for trigger mode "Retrigger Preselect” (TRIGger : GPRF:MEAS<i>:TQVSlot :MODE

PRESelect).

Parameters:

<Retrigger> OFF | ON
n comma separated values, one per frequency/level step, where
n < 200. The query returns 200 results.
*RST: ON (all steps)

Example: See Configuring the List Mode

Firmware/Software: V2.0.10

Options: R&S CMW-KMO011
R&S CMW-KM012

Manual operation: See "List" on page 162

3.5.7.7 Measurement Results

The following commands return the RF power results of the measurement.

FETCh:GPRF:MEASSKIZIQV SIO ] 2. ettt e e e enas 281
FETCh:GPRF:MEASS<IZ:IQVSIOtiQ 2. ..ttt et e e e e e e e e e enenas 281
READ:GPRF:MEASSKISIQV SIOt:] 2. ittt e e e e e e e s e e enenas 281
READ:GPRF:MEAS<IZ:IQV SIOt:Q 2. e uiiuiiiiieiieieiiiireirieer e e st st s e eaeen e s e s e seneaneanenens 281
FETCh:GPRF:MEAS<IZ:IQVSIOtLEVEI? ... et e e e e e e e 282
READ:GPRF:MEAS<KIZIQVSIOtLEVEI?. ... ittt e e e e eenas 282
FETCh:GPRF:MEAS<IZ:IQVSIOt PHASE 2. ... ettt e e e enas 282
READ:GPRF:MEASSIZ IQV SIOt PHASE . ..ttt e e e enas 282
FETCh:GPRF:MEAS<I>:IQVSIOt:FERROI?. ...t e e e 283
READ:GPRF:MEAS<I>:IQVSIOt:FERROI?. . c.cuiieiii ettt e e e enas 283
FETCh:GPRF:MEAS<i>:IQVSIOt:OFERIOI?....cccttieieeieeiteeeeeeettieeeeeeteieseeseeteeeeseeraaeeeeeenns 283
READ:GPRF:MEAS<i>: IQVSIOt:OF ERIOI?. .. ittt r e e e e s e e e eneaenas 283
CALCulate:GPRF:MEAS<i>:IQVSIOt:OFERIOI?.. .ttt eea e eea e 283

FETCh:GPRF:MEAS<i>:1QVSiot:1?
FETCh:GPRF:MEAS<i>:IQVSlot:Q?
READ:GPRF:MEAS<i>:IQVSlot:1?
READ:GPRF:MEAS<i>:1QVSlot:Q?

Returns the averaged | and Q amplitudes, see Measurement Results.

Return values:
<Reliability> see Reliability Indicator
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<Amplitude_1> ... Average | or Q amplitude for each measurement step. The total
<Amplitude_n> number n of results is equal to the total number of steps (see
CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt).
Range: -150V to 150V
Default unit: V
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011

FETCh:GPRF:MEAS<i>:IQVSlot:LEVel?
READ:GPRF:MEAS<i>:IQVSlot:LEVel?

Returns the averaged signal levels, see Measurement Results.

Return values:

<Reliability> see Reliability Indicator
<Level_1> ... Average level for each measurement step. The total number n of
<Level n> results is equal to the total number of steps (see CONFigure:
GPRF:MEAS<i>:IQVSlot:SCOunt).
Range: -150 dBm to 60 dBm
Default unit: dBm
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.3.6

Options: R&S CMW-KMO011

FETCh:GPRF:MEAS<i>:IQVSlot:PHASe?
READ:GPRF:MEAS<i>:IQVSlot:PHASe?

Returns the averaged phase values, see Measurement Results.

Return values:

<Reliability> see Reliability Indicator
<Phase_1> ... Average phase for each measurement step. The total number n
<Phase_n> of results is equal to the total number of steps (see
CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt).
Range: -180 deg to 180 deg
Default unit: deg
Example: See Single-Shot and Continuous Measurements
Usage: Query only

Firmware/Software: V1.0.3.6
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Options: R&S CMW-KMO011

FETCh:GPRF:MEAS<i>:1QVSlot:FERRor?
READ:GPRF:MEAS<i>:IQVSlot:FERRor?

Returns the frequency errors, see Measurement Results.

Return values:

<Reliability> see Reliability Indicator
<FreqError_1> ... Frequency error for each measurement step. The total number n
<FreqgError_n> of results is equal to the total number of steps (see
CONFigure:GPRF:MEAS<i>:IQVSlot:SCOunt).
Range: -50E+3 Hz to 50E+3 Hz
Default unit: Hz
Example: See Single-Shot and Continuous Measurements
Usage: Query only
Firmware/Software: V1.0.3.6
Options: R&S CMW-KMO011

FETCh:GPRF:MEAS<i>:IQVSlot:OFERror?
READ:GPRF:MEAS<i>:IQVSlot:OFERror?
CALCulate:GPRF:MEAS<i>:IQVSlot:OFERror?

Returns the frequency errors, see Measurement Results.

The values described below are returned by FETCh and READ commands. CALCulate
commands return a single-value error code for each result listed below.

See also: "Error Indicators for Single Results" in the R&S CMW user manual, chapter
"Remote Control"

Return values:
<Reliability> see Reliability Indicator

<FrequencyError> Overall frequency error, the arithmetic mean value of the fre-
quency errors for each measurement step (see READ: GPRF:
MEAS<i>:IQVSlot:FERRor?).

Range: -50E+3 Hz to 50E+3 Hz
Default unit: Hz

Example: See Single-Shot and Continuous Measurements

Usage: Query only

Firmware/Software: Software version V1.0.3.6 (CALCulate... commands:
V1.0.10.1)

Options: R&S CMW-KMO011
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3.5.8 External Power Sensor Measurement Commands

The commands valid for the External Power Sensor measurement are divided into the
groups listed below.

o Measurement Control and States..........oiveieeeeiiiiiiie e 284
L 4= o | T 286
o  StatistiCal SEettiNgS.....uuiieiiiiiiii i ———— 287
L IS 1Y o TST o] g 0o a1 ile [U T =1 1T ] o TR 288
o Measurement RESUILS........cuiiiiiiiiie ettt e e e e eaaae e 289

3.5.8.1 Measurement Control and States

The following commands control the measurement and return the current measurement

state.

INITiate:GPRF:IMEAS KIS EP SENSOI. . ..uuiieteieeieeeeeee e e et e et e e et e e eea e e saeeebeeeenneeeaneeeen 284
STOP:GPRF:IMEASSI> I EPSENSOI....cetuiiiiiiieieeetiiieeeeieie et ettaeeeeettaeseestanaeesrtnaeesestaaeeesnnanss 284
ABORLGPRF:IMEASKIZ EP SENSON...cuuuiiiiitieeeettiiieeeettaeieeseeteseesestaaeeesernaeeesesraseesesnansaens 284
FETCh:GPRF:MEAS<KI> EP SENSOr S T AT € 2. ittt ie ettt e e e e e e eneenenas 284
FETCh:GPRF:MEAS<I>EPSENSOr:STATEIALL .. cn et ees 285
FETCh:GPRF:MEAS<I>EPSENSOIrIDN?. ...ttt ettt et e e e enas 286

INITiate:GPRF:MEAS<i>:EPSensor
STOP:GPRF:MEAS<i>:EPSensor
ABORt:GPRF:MEAS<i>:EPSensor

Starts, stops, or aborts the measurement:

® TINITiate... starts orrestarts the measurement; the R&S CMW enters the "RUN"
state.

e STOP... causes arunning measurement to stop after the current evaluation period
is terminated and valid results are available; the R&S CMW enters the "RDY" state.

® ABORt... causes arunning measurement to stop immediately; the R&S CMW
enters the "OFF" state.

Use FETCh...STATe? to query the current measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-

trol"
Example: See Performing a Single-Shot Measurement
Usage: Event

Firmware/Software: V1.0.0.4

FETCh:GPRF:MEAS<i>:EPSensor:STATe?

surement state including the substates. Use INITiate..., STOP..., ABORt...
to change the measurement state.

e
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See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:
<MeasState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after ABOREt. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.0.4

Manual operation: See "EPS (Softkey)" on page 164

FETCh:GPRF:MEAS<i>:EPSensor:STATe:ALL?

Queries the main measurement state and the measurement substates. Both measure-
ment substates are relevant for running measurements only. Use

STOP..., ABORt... tochange the measurement state.

See also: "Measurement Control" in the R&S CMW user manual, chapter "Remote Con-
trol"

Return values:
<MainState> OFF | RDY | RUN

OFF: measurement switched off, no resources allocated, no
results available (when entered after STOP. . .)

RDY: measurement has been terminated, valid results may be
available

RUN: measurement running (after INITiate..., READ...),
synchronization pending or adjusted, resources active or queued

*RST: OFF

<SyncState> PEND | ADJ | INV

PEND: waiting for resource allocation, adjustment, hardware
switching ("pending")

ADJ: all necessary adjustments finished, measurement running
("adjusted")

INV: not applicable because <main_state>: OFF or RDY ("inva-
lid")

|
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<ResourcesState> QUE | ACT | INV

QUE: measurement without resources, no results available
("queued")

ACT: resources allocated, acquisition of results in progress but
not complete ("active")

INV: not applicable because <main_state>: OFF or RDY ("inva-

lid")
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.0.4

Manual operation: See "EPS (Softkey)" on page 164

FETCh:GPRF:MEAS<i>:EPSensor:IDN?
Returns the identification string of the connected external sensor.

Return values:

<ldn> String parameter
Example: See Performing a Single-Shot Measurement
Usage: Query only

Firmware/Software: V1.0.4.0

Manual operation: See "EPS (Softkey)" on page 164

Zeroing
The following commands initiate zeroing of the power sensor or read the zeroing state.

CALibration:GPRF:MEAS<i>:EPSensor:ZERO

Initiates zeroing of the power sensor or reads the zeroing state. A running external power
sensor measurement is interrupted and re-started after the zeroing procedure has been
completed.

Zeroing takes a few seconds (3 to 10).

Return values:

<Reliability>
<ZeroingState> PASSed | FAILed
'PASSed': the previous zeroing was successful
'FAlLed': the previous zeroing resulted in an error, e.g. because
the signal power was not switched off
*RST: not used
Example: See Zeroing the External Sensor

Firmware/Software: V1.0.0.4

e
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Manual operation: See "Start Zeroing" on page 164

Statistical Settings

The following commands specify the scope of the measurement.

CONFigure:GPRF:MEAS<I>:EPSeNSor:TOUT ...ttt 287
CONFigure:GPRF:MEAS<i>:EPSensor:REPEtItION. ......uuereueiaiaieie e 287
CONFigure:GPRF:MEAS<i>:EPSENSOrSCOUNt......cccvveeieiieeeeeiiiicee e e e e e eeeiee s e e e e e eeeann s 288
CONFigure:GPRF:MEAS<i>:EPSeNs0or:RESOIULION. .........ccevvrirruieieieieeeeeeeeeeeeeersranneae e 288

CONFigure:GPRF:MEAS<i>:EPSensor:TOUT <TCDTimeOut>

Defines a timeout for the measurement. The timer is started when the measurement is
initiated via a READ or INIT command. It is not started if the measurement is initiated
manually (ON/OFF key or RESTART/STOP key).

When the measurement has completed the first measurement cycle (first single shot),
the statistical depth is reached and the timer is reset.

If the first measurement cycle has not been completed when the timer expires, the mea-
surement is stopped. The measurement state changes to RDY and the reliability indicator
is set to 1, indicating that a measurement timeout occurred. Still running READ, FETCh
or CALCulate commands are completed, returning the available results. At least for
some results there are no values at all or the statistical depth has not been reached.

A timeout of 0 s corresponds to an infinite measurement timeout.

Parameters:
<TCDTimeOut> *RST: 1s
Default unit: s
Example: See Performing a Single-Shot Measurement

Firmware/Software: V2.0.10

Manual operation: See "Measurement Timeout" on page 165

CONFigure:GPRF:MEAS<i>:EPSensor:REPetition <Repetition>
Specifies the repetition mode of the measurement. The repetition mode specifies whether

the measurement is stopped after a single-shot or repeated continuously. Use

intervals per single shot.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<Repetition> SINGleshot | CONTinuous
SINGleshot: Single-shot measurement
CONTinuous: Continuous measurement
*RST: SING

Example: See Performing a Single-Shot Measurement

|
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Firmware/Software: V1.0.0.4

Manual operation: See "Repetition" on page 165

CONFigure:GPRF:MEAS<i>:EPSensor:SCOunt <StatisticCount>

Specifies the statistic count of the measurement. The statistic count is equal to the num-
ber of measurement intervals per single shot. Use
CONFigure:...:MEAS<i>:...:REPetition SINGleshot | CONTinuous to
select either single-shot or continuous measurements.

See also: "Statistical Settings" in the R&S CMW user manual, chapter "Remote Control"

Parameters:

<StatisticCount> Number of measurement intervals, i.e. the number of measured
power values from the external sensor.
Range: 1 to 1000
*RST: 10

Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.0.4

Manual operation: See "Statistic Count" on page 165

CONFigure:GPRF:MEAS<i>:EPSensor:RESolution <Resolution>

Defines the number of digits of the power results in the measurement dialog. This com-
mand does not affect the remote control results.

Parameters:
<Resolution> PDO | PD1 | PD2 | PD3
PDO: 1 (results rounded to 1 dB)
PD1: 0.1
PD2: 0.01
PD3: 0.001
*RST: PD2
Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.0.4

Manual operation: See "Resolution” on page 166

Sensor Configuration

The following commands specify external sensor settings.

CONFigure:GPRF:MEAS<i>:EPSeNsOr:FREQUENCY.......ciiiieieeeienaaeeeeeeeeeeiea e e eeeeeeennaae s 289
CONFigure:GPRF:MEAS<i>:EPSensor:ATTenuation:STATE...ccceevvieeeeeeeeeeeeeeeeeeeveeeeceeaeae 289
CONFigure:GPRF:MEAS<i>:EPSeNsorATTeNUAtION. ....c.uuueiieeeieeeeiee e e e e e reeeiiie e e e e e e eennne s 289

e
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CONFigure:GPRF:MEAS<i>:EPSensor:FREQuency <CorrectionFreq>

Specifies the input frequency at the power sensor.

Parameters:

<CorrectionFreq> Range: Depending on sensor model used
*RST: 800E+6 Hz
Default unit: Hz

Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.0.4

Manual operation: See "Frequency" on page 165

CONFigure:GPRF:MEAS<i>:EPSensor:ATTenuation:STATe <AttenuatState>
Enables or disables an external input attenuation at the sensor.

Parameters:
<AttenuatState> OFF | ON

Enable (ON) or disable (OFF) external attenuation
*RST: OFF

Example: See Performing a Single-Shot Measurement
Firmware/Software: V1.0.0.4

Manual operation: See "Attenuation State" on page 166

CONFigure:GPRF:MEAS<i>:EPSensor:ATTenuation <Attenuation>

Specifies the external input attenuation factor to correct the power reading at the sensor.

Parameters:
<Attenuation> Range: -50 dB to 50 dB
*RST: 0dB
Default unit: dB
Example: See Performing a Single-Shot Measurement

Firmware/Software: V1.0.0.4

Manual operation: See "Attenuation Value" on page 166

Measurement Results

The following commands return the results of the measurement.

FETCh:GPRF:MEASSI>IEPSENSOI?.......iiiiieei e 290
READ:GPRF:MEASSKIZEPSENSOI?. ... ceeiieeeeeieee ettt r e e e e e e e e e e e eenas 290

e
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FETCh:GPRF:MEAS<i>:EPSensor?
READ:GPRF:MEAS<i>:EPSensor?

Returns statistical evaluation values of the sensor power results, see Measurement
Results.

Return values:

<Reliability> see Reliability Indicator

<CurrentPower> RF power (single values)

<AveragePower> Range: depending on power sensor model
<MinimumPower> Def. unit: dBm

<MaximumPower>

<ElapsedStat> Range: 1 to "statistic count" setting (see CONFigure:GPRF:

MEAS<i>:EPSensor:SCOunt)
Example: See Performing a Single-Shot Measurement
Usage: Query only
Firmware/Software: V1.0.0.4

For additional information concerning syntax elements and returned values refer to Con-
ventions and General Information.

List of Commands

ABORt:GPRF:MEASSIZIEPSENSOT. ...ttt ettt ettt ettt et e e sat e e e teeeeaeeesseeaaseeeenseesnneeaneeennns 284
ABORt:GPRF:MEASSI>FFTSANAIYZET........oiiiiiiiii ettt ettt e e e et eeneeenee e e 241
ABORt:GPRF:MEASSI>IQRECOITET.......ccoiiiiiiiiiiiieeiie ettt ettt ettt sae e et e e beesareesseaesaeeeseesnseeanes 253
ABORt:GPRF:MEASSIZIQVSIOL. ... ..eetiiiiieeeie ettt ettt et e et e sateesseeeeaseesneeeseeeseeenseeanneeenes
ABORt:GPRFIMEASSKIZIPOWE.......cciitiiiiieiiii ettt ettt et et e siteesteeeteesseeaseeesbeesaseaseeanseessaeaseessseesnneaseennes
ABORt:GPRF:MEAS<i>:SPECtrum

CALCulate:GPRF:MEAS<i>:IQVSIOt:OFERIOI?........c ettt e ee e e seee e e nnne e e snaeeennes 283
CALCulate:GPRF:MEAS<i>:POWERAVERGQJE?........ooiiiiiieaiie ittt ettt 217
CALCulate:GPRF:MEAS<i>:POWENCURRENE?.......oiiiiiiiiiiiie ettt 217
CALCulate:GPRF:MEAS<i>:POWErLIST:AVERAQGE?........oiiiieiiieiiie ettt 221
CALCulate:GPRF:MEAS<i>:POWErLIST:CURREN?.......ccciiiiiiiieiiieie ettt 221
CALCulate:GPRF:MEAS<i>:POWer:LIST:MAXimUmM:CURRENt?..........ccoiiiiiiiiiiiesie e 221
CALCulate:GPRF:MEAS<i>:POWer:LIST:MINImum:CURREN?...........cooiiiiiiiiiieiie et 221
CALCulate:GPRF:MEAS<i>:POWer:LIST:PEAK:IMAXIMUM?.......cooiiiiiiiiaiiieeie e 221
CALCulate:GPRF:MEAS<i>:POWer:LIST:PEAK:MINimum?...
CALCulate:GPRF:MEAS<i>:POWer:LIST:SDEVIAtioN?........ccoiiieiieiiieeie ettt 221
CALCulate:GPRF:MEAS<i>:POWer:MAXimum:CURRENt?..........cccoiiiiii et 217
CALCulate:GPRF:MEAS<i>:POWer:MINImMUM:CURRENL?..........oiiiiiieeeiie e e e seeee e 217
CALCulate:GPRF:MEAS<i>:POWer:PEAKIMAXIMUM? ..o esiiee e e e e e sneeeeeaneeeeeanes 217
CALCulate:GPRF:MEAS<i>:POWer:PEAK:MINIMUM?Z.......ooiieeiciiee e e e see e e e e seeeeennes 217
CALCulate:GPRF:MEAS<i>:POWErSDEVIAtIONT......ccuiiiiiiiiii ettt 218
CALibration:GPRF:MEAS<i>EPSENSOrZERO..........coiiiiiiiiiii ittt 286

e
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CONFigure:GPRF:MEAS<i>:EPSensorATTENUALION. ........coiiiiiiiiiieiiee ettt 289
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