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1.1

1.1.1

1.1.2

1.1.3

Documentation Overview

Preface

Documentation Overview

This section provides an overview of the R&S FSVA/FSV user documentation. Unless
specified otherwise, you find the documents on the R&S FSVA/FSV product page at:

www.rohde-schwarz.com/manual/FSVA

Quick Start Guide

Introduces the R&S FSVA/FSV and describes how to set up and start working with the
product. Includes basic operations, typical measurement examples, and general infor-
mation, e.g. safety instructions, etc. A printed version is delivered with the instrument.
A PDF version is available for download on the Internet.

Operating Manuals and Help

Separate operating manuals are provided for the base unit and the firmware applica-
tions:

® Base unit manual
Contains the description of all instrument modes and functions. It also provides an
introduction to remote control, a complete description of the remote control com-
mands with programming examples, and information on maintenance, instrument
interfaces and error messages. Includes the contents of the getting started manual.

® Firmware application manual
Contains the description of the specific functions of a firmware application. Basic
information on operating the R&S FSVA/FSV is not included.

The contents of the operating manuals are available as help in the R&S FSVA/FSV.
The help offers quick, context-sensitive access to the complete information for the
base unit and the firmware applications.

All operating manuals are also available for download or for immediate display on the
Internet.

Service Manual

Describes the performance test for checking the rated specifications, module replace-
ment and repair, firmware update, troubleshooting and fault elimination, and contains
mechanical drawings and spare part lists.

The service manual is available for registered users on the global Rohde & Schwarz
information system (GLORIS, https://gloris.rohde-schwarz.com).


http://www.rohde-schwarz.com/manual/FSVA
https://gloris.rohde-schwarz.com/irj/portal/SearchDetailView?downloadContainerID=224326

1.1.4

1.1.5

1.1.6

11.7

1.1.8

1.2

1.21

Conventions Used in the Documentation

Instrument Security Procedures

Deals with security issues when working with the R&S FSVA/FSV in secure areas. It is
available for download on the Internet.

Basic Safety Instructions

Contains safety instructions, operating conditions and further important information.
The printed document is delivered with the instrument.

Data Sheets and Brochures
The data sheet contains the technical specifications of the R&S FSVA/FSV. It also lists
the firmware applications and their order numbers, and optional accessories.

The brochure provides an overview of the instrument and deals with the specific char-
acteristics.

See www.rohde-schwarz.com/brochure-datasheet/FSV

Release Notes and Open Source Acknowledgment (OSA)

The release notes list new features, improvements and known issues of the current
firmware version, and describe the firmware installation.

The open source acknowledgment document provides verbatim license texts of the
used open source software.

See www.rohde-schwarz.com/firmware/FSV

Application Notes, Application Cards, White Papers, etc.

These documents deal with special applications or background information on particu-
lar topics.

See www.rohde-schwarz.com/application/FSV

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:


http://www.rohde-schwarz.com/brochure-datasheet/FSV
http://www.rohde-schwarz.com/firmware/FSV
http://www.rohde-schwarz.com/application/FSV

How to Use the Help System

Convention Description
"Graphical user interface ele- All names of graphical user interface elements on the screen, such as
ments" dialog boxes, menus, options, buttons, and softkeys are enclosed by

quotation marks.

[Keys] Key and knob names are enclosed by square brackets.

Filenames, commands, Filenames, commands, coding samples and screen output are distin-

program code guished by their font.

Input Input to be entered by the user is displayed in italics.

Links Links that you can click are displayed in blue font.

"References" References to other parts of the documentation are enclosed by quota-
tion marks.

1.2.2 Conventions for Procedure Descriptions

When operating the instrument, several alternative methods may be available to per-
form the same task. In this case, the procedure using the touchscreen is described.
Any elements that can be activated by touching can also be clicked using an addition-
ally connected mouse. The alternative procedure using the keys on the instrument or
the on-screen keyboard is only described if it deviates from the standard operating pro-
cedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the instrument or on a key-
board.

1.2.3 Notes on Screenshots

When describing the functions of the product, we use sample screenshots. These
screenshots are meant to illustrate as many as possible of the provided functions and
possible interdependencies between parameters. The shown values may not represent
realistic usage scenarios.

The screenshots usually show a fully equipped product, that is: with all options instal-
led. Thus, some functions shown in the screenshots may not be available in your par-
ticular product configuration.

1.3 How to Use the Help System

Calling context-sensitive and general help

» To display the general help dialog box, press the [HELP] key on the front panel.

The help dialog box "View" tab is displayed. A topic containing information about
the current menu or the currently opened dialog box and its function is displayed.



How to Use the Help System

For standard Windows dialog boxes (e.g. File Properties, Print dialog etc.), no context-
sensitive help is available.

» If the help is already displayed, press the softkey for which you want to display
help.

A topic containing information about the softkey and its function is displayed.

If a softkey opens a submenu and you press the softkey a second time, the submenu
of the softkey is displayed.

Contents of the help dialog box
The help dialog box contains four tabs:

® "Contents" - contains a table of help contents

® "View" - contains a specific help topic

® "Index" - contains index entries to search for help topics
® "Zoom" - contains zoom functions for the help display

To change between these tabs, press the tab on the touchscreen.

Navigating in the table of contents

® To move through the displayed contents entries, use the [UP ARROW] and [DOWN
ARROW] keys. Entries that contain further entries are marked with a plus sign.

® To display a help topic, press the [ENTER] key. The "View" tab with the corre-
sponding help topic is displayed.

® To change to the next tab, press the tab on the touchscreen.

Navigating in the help topics

® To scroll through a page, use the rotary knob or the [UP ARROW] and [DOWN
ARROW] keys.

® To jump to the linked topic, press the link text on the touchscreen.
Searching for a topic

1. Change to the "Index" tab.

2. Enter the first characters of the topic you are interested in. The entries starting with
these characters are displayed.

3. Change the focus by pressing the [ENTER] key.

4. Select the suitable keyword by using the [UP ARROW] or  DOWN ARROW] keys
or the rotary knob.

5. Press the [ENTER] key to display the help topic.
The "View" tab with the corresponding help topic is displayed.



Notes for Users of R&S FSV 1307.9002Kxx Models

Changing the zoom

1. Change to the "Zoom" tab.

2. Set the zoom using the rotary knob. Four settings are available: 1-4. The smallest
size is selected by number 1, the largest size is selected by number 4.

Closing the help window

» Press the [ESC] key or a function key on the front panel.

1.4 Notes for Users of R&S FSV 1307.9002Kxx Models

Users of R&S FSV 1307.9002Kxx models should consider the following differences to
the description of the newer R&S FSVA/FSV 1321.3008Kxx models:

® Functions that are based on the Windows 10 operating system (e.g. printing or set-
ting up networks) may have a slightly different appearance or require different set-
tings on the Windows XP based models. For such functions, refer to the Windows
documentation or the documentation originally provided with the R&S FSV instru-
ment.

® The R&S FSV 1307.9002K03 model is restricted to a maximum frequency of
3 GHz, whereas the R&S FSVA/FSV1321.3008K04 model has a maximum fre-
quency of 4 GHz.

® The bandwidth extension option R&S FSV-B160 (1311.2015.xx) is not available for
the R&S FSV 1307.9002Kxx models. The maximum usable I/Q analysis bandwidth
for these models is 28 MHz, or with option R&S FSV-B70, 40 MHz.



2 Introduction

This document contains all information required for operation of an R&S FSVA/FSV
equipped with Application Firmware R&S FSV-K10. It covers operation via menus and
the remote control commands for GSM/EDGE, EDGE Evolution (EGPRS2) and
VAMOS (Voice services over Adaptive Multi-user channels on One Slot) measure-
ments.

This part of the documentation consists of the following chapters:
® Chapter 3, "Instrument Functions GSM", on page 11

describes the overall instrument functions and provides further information

® Chapter 4, "Remote Commands (GSM)", on page 87
describes all remote control commands defined for the GSM/EDGE, EDGE Evolu-
tion (EGPRS2) and VAMOS measurements.

® Chapter 5, "Status Reporting System"”, on page 248
provides a description of the status registers

This part of the documentation includes only functions of the Application Firmware
R&S FSV-K10. For all other descriptions, refer to the description of the base unit.



3 Instrument Functions GSM

The R&S FSVA/FSV equipped with the GSM option performs measurements on down-
link or uplink signals according to the Third Generation Partnership Project (3GPP)
standards for GSM/EDGE, EDGE Evolution (EGPRS2) and Voice services over Adap-
tive Multi-user Channels on One Slot (VAMOS) in different domains (Time, Frequency,
1Q). Signals with GMSK, AQPSK, QPSK, 8PSK, 16QAM and 32QAM modulation, nor-
mal or higher symbol rate and different TX filters (e.g narrow and wide pulse) can be
measured. The measurements for Power vs Time, Modulation Accuracy and Modula-
tion and Transient Spectrum as required in the standard can be performed.

The measurements and the physical layer — the layer of the GSM network on which
modulation, transmission of RF signals, reception of RF signals, and demodulation
take place — is defined in the standards:

Table 3-1: GSM standards

e 3GPP TS 45.004 Details on Modulation

® 3GPP TS 45.005 General measurement specifications and limit values

e 3GPP TS 45.010 Details on Synchronization and Timing

® 3GPP TS 51.010 Detailed measurement specifications and limit values for mobile stations
(MS)

e 3GPP TS 51.021 Detailed measurement specifications and limit values for base transceiver
stations (BTS)

To open the GSM menu

e |f the "GSM" mode is not the active measurement mode, press the [MODE] key
and activate the "GSM" option by selecting "GSM".

® |[f the "GSM" mode is already active, press the [HOME] key.
The "GSM" menu is displayed.
Menu and softkey description

For a description of the GSM-specific softkeys see Chapter 3.3, "Softkeys and Settings
of the GSM Menu", on page 51.

The "Span”, "BW", "Mkr Func", "Lines" menus are not available in GSM mode.
The [UNDO/REDO] functions are not available in GSM mode.
For all menus not described here, see the description of the R&S FSVA/FSV base unit.

To display help to a softkey, press the [HELP] key and then the softkey for which you
want to display help. To close the help window, press the ESC key. For further informa-
tion refer to section "How to use the Help System".

e Measurements and Result DiSplays.......ccccccuiiiiiiiiiee e 12
o  Further INformation.........oo i 31
e Softkeys and Settings of the GSM MeNU.........uuuiiiiiiiiiiiiiiiieeeeeeee 51
®  FREQ KEY ...ttt e e e e e e e s eee e 82
L I N 1Y 1 I - SRR 82



Measurements and Result Displays

®  AUTO SET KBY...utiiiiiei ettt ettt s ettt e e et e e st e e sate e e s te e e sabe e e stbeesaaeasnteeenns 82
©  SWEEPR KEY....oeiiiieiie ettt ettt et e etae e tae e e eare e e etre e e eateaen 82
®  TRACE KBY ..ottt ettt et e et eette e e ate e e eateeeenteeeenns 82
L I 5[ SR 83
e Softkeys of the Marker Menu — MKR KE&Y.......ccccviiiiiiiiiiiiiiieieiee e 83
e Softkeys of the Marker to Menu — MKR-> Key.........ccccouieeiiiiiiiiiiecciiiieeeee e 84
o Softkeys of the INPUt/OULPUL MENU.........uviieiiciiiiie e 85

3.1 Measurements and Result Displays

This chapter provides information about the measurement and result displays of the
GSM application.

Multiple measurement mode

The multiple measurement mode allows you to perform several measurements on the
same captured I/Q data in parallel. In this case, the results of the selected measure-
ments are available immediately, without starting a new measurement. Simply select
the softkey for the performed measurement.

To retrieve the results for other measurement types, you must perform a new measure-
ment first. The softkeys for the measurements not included in the multiple measure-
ment selection only become available again when you deactivate multiple measure-
ment mode or include the measurement in the multiple measurement selection.

®  SCIrEEN LAYOUL..cii ittt 12
®  MOAUIAtION ACCUIACY...ciiiiiiiii ittt e s ee e e e e e e e s e e s eree e e e e aeeeeeeeannnnnes 13
®  Phase Error VS TiMe.....ccii ittt 14
O EVM VS TIM..eeeiiiiiiiei ettt e e e e e e e 15
o  Magnitude ErrOr VS TIMe. .....uu ittt e e e e e e e e 17
O CONSTEIAtION. ... e e e e e 18
®  THIGGEI 10 SYNC..iiiiiiiiiiie ettt e e s r e e s aaneee s 19
@ POWET VS TIM...iiiiiiiiiiee ettt e e e e e e e e s s et e e e e e e e e e e e e e s ennnrnnneees 20
e  Modulation SPECITUM.....ccci e e e e e e e nrraaee e 24
®  TransSieNnt SPECITUM. ... s e e e e e e e e e s e e srnn e aeeees 27
e  Wide Modulation SPeCIUM.........ccoiiiiiiieeee e a e e 28

3.1.1 Screen Layout

Within the GSM measurement option, each measurement has its own screen layout
(see e.g. Chapter 3.1.8, "Power vs Time", on page 20). This is typically a combina-
tion of a graph in the upper screen part and a table in the lower screen part.

You can switch between the screens and select a split screen layout (to see all dis-
plays) or a full screen layout (to see only the graph or the table in more detail).



R&S® FSV-K10 Instrument Functions GSM

Table content in split screen mode
Due to the reduced space available for each result in split screen mode, the content of

the tables may be reduced.

Via remote control, all results are available in any table state.

3.1.2 Modulation Accuracy

The fundamental characteristics of the signal to be analyzed in the vector (IQ) domain
are error vector magnitude (EVM), magnitude and phase error, IQ imbalance, etc. The
numerical readings are displayed in the "Modulation Accuracy" table.

B: Modulation Accuracy
Current Average Peak Std Dev
0.30

0.73

Mag Error
Phase Error

Origin Offset Suppression
10 Offset

IQ Imbalance

Frequency Error

Burst Power

Amplitude Droop

086 %| Mag Error 0.15 %| Phase Ermor 0.49 deg

Figure 3-1: Modulation Accuracy

To display a "Modulation Accuracy" table, select: "Demod > Modulation Accuracy" (see
"Modulation Accuracy" on page 76) and then start a measurement ([Run Single]/[Run
CONT] key).

Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Modulation Accuracy" softkey is not available, include "Demod" in the multiple
measurement selection or disable the multiple measurement mode.

Modulation Accuracy results can be included in multiple measurements (see "Multi

The following default settings are used for a "Modulation Accuracy" table.

Operating Manual 1176.7526.02 — 07 13



R&S® FSV-K10 Instrument Functions GSM

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings" ("Statis-
tic Count" on page 57).

Limit Check None

Amplitude Droop

The "Amplitude Droop" value shown in the result table indicates the total change in
amplitude (in dB) over the estimation range. The estimation range is set according to
the 3GPP standard:

Burst type Modulation type Estimation Range

Normal burst GMSK 147 normal symbol periods

Normal burst 8PSK, 16QAM and 32 QAM (EGPRS2 142 normal symbol periods
Level A)

Higher Symbol Rate burst QPSK, 16QAM and 32QAM (EGPRS2 169 reduced symbol periods
Level B)

Origin Offset Suppression

The relation between the current values of the 1/Q offset and the Origin Offset Suppres-
sion (OOS) is as follows:

1/1Q - offset[%
00S 5 = 20 o Iog10( s [ °])

The Origin Offset Suppression value in the "Peak" column displays the minimum value
(not the maximum as for other items), which is the worst case value.

3.1.3 Phase Error vs Time
This measurement displays the phase error over time. The measurement consists of a

graph and a table which is a condensed version of the "Modulation Accuracy" table
(see Chapter 3.1.2, "Modulation Accuracy", on page 13).

& Curr

Figure 3-2: Phase Error vs Time graph

Operating Manual 1176.7526.02 — 07 14
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Modulation Accuracy: List
| ilem | Cumreni | Average | Peak | Sid Dev

Phase Error

Origin Offset Suppression

1Q Offset
1Q Imbalance

Frequency Error

Figure 3-3: Phase Error values in Modulation Accuracy list

To start a "Phase Error vs Time" measurement, select: "Demod > Phase Error" (see
"Phase Error" on page 77) and then start a measurement ([Run Single]/[Run CONT]

key).

Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Phase Error" softkey is not available, include "Demod" in the multiple measure-
ment selection or disable the multiple measurement mode.

Phase Error vs Time results can be included in multiple measurements (see "Multi

The following default settings are used for a "Phase Error vs Time" measurement.

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 57.

Limit Check None

3.1.4 EVMvs Time

This measurement displays the error vector magnitude over time. The measurement
consists of a graph and a table which is a condensed version of the "Modulation Accu-
racy" table (see Chapter 3.1.2, "Modulation Accuracy", on page 13).

|
Operating Manual 1176.7526.02 — 07 15
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Instrument Functions GSM

EVM vs Time: Graph ® Avg ® Min ® Cumr

Figure 3-4: EVM vs Time graph

Modulation Accuracy: List

[ ftem [ Curent | Average | Peak | StdDev
EvVM RMS 0.39 0.65 1.28 0.36 %

Peak 6.39 6.71 7.38 0.39 %
Origin Offset Suppression

1Q Offset

1Q Imbalance

Frequency Error

Figure 3-5: EVM vs Time values in Modulation Accuracy list

To start a "EVM vs Time" measurement, select: "Demod > EVM" (see "EVM"
on page 77) and then start a measurement ([Run Single]/[Run CONT] key).

EVM vs Time results can be included in multiple measurements (see "Multi Meas Tab"
on page 72). In this case, you do not need to start a new measurement.

If the "EVM vs Time" softkey is not available, include "Demod" in the multiple measure-
ment selection or disable the multiple measurement mode.

The following default settings are used for a "EVM vs Time" measurement.

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57).

Limit Check None

|
Operating Manual 1176.7526.02 — 07 16
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|

3.1.5 Magnitude Error vs Time

This measurement displays the magnitude error over time. The measurement consists
of a graph and a table which is a condensed version of the "Modulation Accuracy"
table (see Chapter 3.1.2, "Modulation Accuracy", on page 13).

Figure 3-6: Magnitude Error vs Time graph

Magnitude Error vs Time: Modulation Accuracy

| | Cument | Average | Peak | Sid Dev

Mag Error RMS 0.20 020 024 0.02 %

Peak 0.50 0.52 0.63 0.05 %

Burst Power - 30.40 - 30.56 - 30.40 017 dBm
Amplitude Droop 0.00 0.00 0.00 0.00 dB

Figure 3-7: Magnitude Error values in Modulation Accuracy list

To start a "Magnitude Error vs Time" measurement, select: "Demod > Magnitude Error"
(see "Magnitude Error" on page 77) and then start a measurement ([Run Single]/
[Run CONT] key).

Magnitude Error vs Time results can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Magnitude Error" softkey is not available, include "Demod" in the multiple mea-
surement selection or disable the multiple measurement mode.

The following default settings are used for a "Magnitude Error vs Time" measurement.

|
Operating Manual 1176.7526.02 — 07 17
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Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57).

Limit Check None

3.1.6 Constellation

This measurement displays the constellation diagram. The measurement consists of a
graph and a table which is a condensed version of the "Modulation Accuracy" table
(see Chapter 3.1.2, "Modulation Accuracy", on page 13).

Constellation: Constellation Constellation: Modulation Accuracy

[ Current | Unit

027

0.66

Phase Error

Origin Offset Suppression
1Q Offset

1Q Imbalance

Frequency Error

Burst Power

Amplitude Droop

Figure 3-8: Constellation

To display a "Constellation" diagram, select: "Demod > Constell" (see "Constell"
on page 77) and then start a measurement ([Run Single]/[Run CONT] key).

Constellation diagrams can be included in multiple measurements (see "Multi Meas
Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Constell" softkey is not available, include "Constellation" in the multiple mea-
surement selection or disable the multiple measurement mode.

Operating Manual 1176.7526.02 — 07 18



R&S® FSV-K10 Instrument Functions GSM

The Multicarrier BTS option (see "Multicarrier BTS" on page 73) activates an addi-

tional multicarrier filter into the demodulation path. For normal bursts with GMSK mod-
ulation, the constellation diagram then becomes similar to a 12PSK constellation.

The following default settings are used for a "Constellation" display.

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57).

Limit Check None

3.1.7 Trigger to Sync

This measurement measures the time between an external trigger event and the start
of the first symbol of the training sequence. The start of the first symbol corresponds to
the time 0 of the symbol period (see Chapter 3.2.9, "Definition of the Symbol Period",
on page 45).

A: Trigger to Sync: Graph

0.aco S6 | 0000850176

Figure 3-9: Trigger to Sync

To start a "Trigger to Sync" measurement, select "Demod > More > Trigger to Sync"
(see "Trigger to Sync" on page 77 ). Then start a measurement ([Run Single]/[Run
CONT] key).
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improve the measurement speed, set the capture time to 10 ms (see "Capture Time"

6 Trigger to Sync measurements only provide one value per I/Q capture. In order to
on page 56).

3.1.8 Power vs Time

The "Power vs Time" (PvT) measurement is the most important GSM measurement in
the time domain. It displays the power of all slots (bursts) in the selected slot scope
(see Chapter 3.2.7, "Defining the Scope of the Measurement", on page 39) and runs
an evaluation against the specified template mask.

The measurement consists of a graph showing the "Power vs Time" trace including the
limit lines, and a table that displays the slot powers of all slots in the slot scope.

In the graph display, it is possible to focus on different parts of the signal:

e "Full" on page 78: Displays all bursts in the slot scope
® "Rising" on page 78: Displays rising edges only (the rest of the burst is removed)

e "Falling" on page 78: Displays fallling edges only (the rest of the burst is
removed)

® '"Rise & Fall" on page 78: Rising and falling edges zoomed
® "Top" on page 79: Useful part high resolution (same as "Full" on page 78, but y-
axis zoomed)

To start a "Power vs Time" measurement, select "PvT" and then the required measure-
ment type. Then start a measurement ([Run Single]/[Run CONT] key).

Power vs. Time results can be included in multiple measurements (see "Multi Meas
Tab" on page 72). In this case, you do not need to start a new measurement.

If the "PvT" softkey is not available, include "Power vs. Time" in the multiple measure-
ment selection or disable the multiple measurement mode.
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Power vs Time: Graph - Full & 1 &g

Figure 3-10: Full Burst view in Power vs Time

Power vs Time: Graph - Rising and Falling Edge * 14w

10 dBm

Figure 3-11: Rising and Falling Edge view in Power vs Time

|
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Power vs Time: Graph - Top High Resolution & 1A%

Figure 3-12: Top High Resolution view in Power vs Time

=\ To zoom into the trace in the Power vs Time Full Burst view, activate a marker and use
.. the marker zoom (see "Marker Zoom" on page 84).

The table displays the following information (see Figure 3-13):

® The slot powers of all slots in the slot scope (see Chapter 3.2.7, "Defining the
Scope of the Measurement”, on page 39. The average power, the peak power
and the crest factor on a per-slot basis are displayed. The table contains results of
the current ("Curr") frame as well as the statistics done over all ("All") analyzed
frames according to the set statistic count.

® The "Delta to Sync" values correspond to the distance between the center of the
Training Sequence TSC in a given slot and the center of the TSC in the Slot to
Measure. The unit is normal symbol periods (NSP = 1 / Normal Symbol Rate = 6/
1625000 s = 3.69 us). These values are either assumed to be constant (according
to the 3GPP standard) or measured, depending on the setting of the Limit Time
Alignment parameter ("Slot to measure" or "Per Slot").

B: Power vs Time: List

dBm
dBm
dp

dBm
dem
5P

Figure 3-13: Power vs Time list display
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According to the standard (see "Timeslot length" in 3GPP TS 45.010), there are either

@ eight slots of equal length (156.25 NSP), or slot 0 and slot 4 have a length of 157 NSP
while all other slots have a length of 156 NSP. For details see Chapter 3.2.10, "Time-
slot Alignment", on page 48.

The timeslot length is defined as the distance between the centers of the TSCs in suc-
cessive slots. By setting the "Limit Time Alignment" parameter to "Per Slot" the "Delta
to Sync" values can be measured and used in order to verify the timeslot lenghts.

Setting the Limit Time Alignment to "Slot to measure" displays the expected values
(according to the standard and depending on the value of Equal Timeslot Length).
These values are summarized in Table 3-2 (Slot to measure = 0, No. of slots = 8 and
First slot to measure = 0).

Table 3-2: Expected "Delta to Sync" values in normal symbol periods

Slot 0=Slot |1 2 3 4 5 6 7
Number | to mea-
sure
Equal 0 156.25 312.50 468.75 625.00 781.25 937.50 1093.75
Timeslot
Length =
On
Equal 0 157 313 469 625 782 938 1094
Timeslot
Length =
Off

Default measurement settings

The following default settings are used for the "Power vs Time" measurement:

Setting Default

Measurement Scope The slot scope defined by First Slot to measure and Number of Slots to mea-
sure in "Measurement Settings" (see Chapter 3.2.7, "Defining the Scope of the
Measurement", on page 39).

Averaging Configuration | Number of frames as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57)..

Limit Check According to standard.
®  The maximum (Max) trace is checked agains the upper limit.
®  The minimum (Min) trace is checked against the lower limit.
®  The limit masks are generated adaptively from the measured signal
according to the following parameters:
—  Frequency band (special masks for PCS1900 and DCS1800 BTS with
GMSK)
—  Bursttype
—  Modulation
—  Filter
—  The reference burst power is measured and the "0 dB line" of the limit
mask is assigned to it.
—  For MS, the "-6 dB line" of the limit mask depends on the PCL. The
PCL is derived from the measured burst power.
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Measurement and Zoom

When switching between Full, Rising, Falling, Rise & Fall, and Top, neither the mea-
surement itself, nor the limit checking is changed. The only change is that the dis-
played signal data is cropped.

Remote commands

The results of the "Power vs Time" measurement can be queried using the following
remote commands:

FETCh:BURSt:SPOWer:SLOT<s>:ALL:AVERage? on page 168
FETCh:BURSt:SPOWer:SLOT<s>:ALL:CRESt? on page 169
FETCh:BURSt:SPOWer:SLOT<s>:ALL:MAXimum? on page 170
FETCh:BURSt:SPOWer:SLOT<s>:CURRent:AVERage? on page 171
FETCh:BURSt:SPOWer: SLOT<s>:CURRent :CRESt? on page 172
FETCh:BURSt:SPOWer:SLOT<s>:CURRent :MAXimum? on page 173

FETCh:BURSt:SPOWer:SLOT<s>:DELTatosync? on page 174

3.1.9 Modulation Spectrum

The "Modulation Spectrum" measurement evaluates the spectral property (shape and
values at certain fixed frequency offsets) of a certain part of the burst (50 to 90 % of
the useful part, excluding the training sequence TSC) by measuring the average power
in this part over several bursts. The results of this measurement can be displayed in a
graph or list.

@ The full list of measured frequency and filter bandwidths is provided in Table 3-3.
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Modulation Spectrum: Frequency Domain & Avg ® Curr

-100 dBm

Figure 3-14: Frequency Domain of modulation spectrum with traces and limits (red)

Modulation Spectrum: List

Offset Lower Upper
fkHz fdB A to Lim fdB fdBm A to Lim

[=]u]u]

1000

Figure 3-15: Results Table in Modulation Spectrum

To start a "Modulation Spectrum" measurement, select: "Spectrum > Modulation Spec-
trum" (see "Modulation Spectrum" on page 79) and then start a measurement ([Run
Single]/[Run CONT] key).

Modulation Spectrum results can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Modulation Spectrum" softkey is not available, include "Modulation Spectrum" in
the multiple measurement selection or disable the multiple measurement mode.
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The following default settings are used for a "Modulation Spectrum" measurement.

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57)..

Limit Check According to standard.
®  Frequency Domain: Limit check of average (Avg) trace
e List: Limit check of absolute and relative scalar values
®  The limits depend on the following parameters:
—  Frequency band
—  Device Type (only BTS type, not MS type)
—  Burst Type / Modulation / Filter - limits are different for Higher Symbol
Rate and Wide Pulse Filter (case 2) and others (case 1), see 3GPP
TS 45.005, chapter 4.2.1.3
—  The measured reference power (30 kHz bandwidth)
—  No. of active Carriers for multi-carrier BTS. The limit is relaxed by
10*log10(N) dB for offset frequencies 21.8 MHz, see 3GPP TS 45.005
chapter 4.2.1.2

Table 3-3: Frequencies and filter bandwidths in modulation spectrum measurements

Offset Frequency (kHz) RBW (kHz) VBW (kHz)
+100 30 30
+ 200 30 30
+ 250 30 30
+ 400 30 30
+ 600 30 30
+ 800 30 30
+ 1000 30 30
+ 1200 30 30
+ 1400 30 30
+ 1600 30 30
+1800 30 30

Remote commands

The "Modulation Spectrum" measurement is started using the CONFigure:
SPECtrum:MODulation|[:IMMediate] command.

The gating parameters of the "Modulation Spectrum" measurement can be queried
using READ:WSPectrum:MODulation:GATing?.

The results of the "Modulation Spectrum™ measurement can be queried using READ :
WSPectrum:MODulation[:ALL]?.
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3.1.10 Transient Spectrum

The "Transient Spectrum" measurement is done in a very similar way to the modulation
spectrum measurement.

The differences to the modulation spectrum measurement are:

® |Instead of measuring only in the useful part of the burst (in the "Slot to measure",
see "Slot to Measure" on page 61), the measurement is performed over the inter-
val defined by the "Number of slots to measure" (see "Number of Slots to measure”
on page 62) and the "First Slot to measure" (see "First Slot to measure”
on page 62) in the "Measurement Settings", i.e. one measurement per frame.
See also Chapter 3.2.7, "Defining the Scope of the Measurement", on page 39.
Therefore, the rising and falling edges affect the measurement result.

® |nstead of the average power, the peak power is measured.
® The number of fixed offset frequencies is lower.

Transient Spectrum: Frequency Domain & Curr

-a0 4Bm

N ---------

Figure 3-16: Frequency Domain of Transient Spectrum with traces and limits (red)

Transient Spectrum: List

Lower

Figure 3-17: Result Table in Transient Spectrum
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To start a "Transient Spectrum" measurement, select: "Spectrum > Transient Spec-
trum" (see "Transient Spectrum" on page 79) and then start a measurement ([Run
Single]/[Run CONT] key).

Transient Spectrum results can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "Transient Spectrum" softkey is not available, include "Transient Spectrum” in the
multiple measurement selection or disable the multiple measurement mode.

The following default settings are used for "Transient Spectrum" measurements.

Setting Default

Measurement Scope The slot scope defined by First Slot to measure and Number of Slots to mea-
sure in "Measurement Settings" (see Chapter 3.2.7, "Defining the Scope of the
Measurement", on page 39).

Averaging Configuration | Number of frames as selected in "Statistic Count" in "General Settings" (see
"Statistic Count" on page 57).

Limit Check According to standard.
®  Frequency Domain: Limit check of maximum (Max) trace
® List: Limit check of absolute and relative scalar values
®  The limit masks are generated adaptively from the measured signal.
®  The limits depend on the following parameters:
—  Frequency band (not for MS)
—  Burst Type / Modulation / Filter (not for MS)
—  The measured reference (burst) power

3.1.11 Wide Modulation Spectrum

The "Wide Modulation Spectrum" measurement measures the spectrum due to modu-
lation at offset frequencies up to 6 MHz from the carrier. In principle, this measurement
provides the same functionality as the existing "Modulation Spectrum List" measure-
ment (see Chapter 3.1.9, "Modulation Spectrum”, on page 24), however the measured
offset frequencies are extended past the current limit of 1.8 MHz up to 6 MHz. The full
list of measured frequencies and filter bandwidths are listed in Table 3-4.

Contrary to the "Modulation Spectrum" measurement, the "Wide Modulation Spectrum”
measurement uses a series of gated zero-span measurements. This approach pro-
vides improved measurement dynamics compared to the "Modulation Spectrum”
approach that is based on captured 1/Q data.

To start a "Wide Modulation Spectrum" measurement, select "Wide Spectrum > Wide
Mod Spectrum" (see "Wide Mod Spectrum" on page 80).

Wide modulation spectrum measurements are not available for signals from the Digital
Baseband Interface (R&S FSV-B17).
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Table 3-4: Frequencies and filter bandwidths in wide modulation spectrum measurements

Offset Frequency (kHz) RBW (kHz) VBW (kHz)
+100 30 30
+200 30 30
+ 250 30 30
+400 30 30
+ 600 30 30
+ 800 30 30
+ 1000 30 30
+1200 30 30
+ 1400 30 30
+ 1600 30 30
+ 1800 30 30
+ 2000 100 100
+ 2200 100 100
+ 2400 100 100
+ 2600 100 100
+ 2800 100 100
+ 3000 100 100
+ 3200 100 100
+ 3400 100 100
+ 3600 100 100
+ 3800 100 100
+ 4000 100 100
+ 4200 100 100
+ 4400 100 100
+ 4600 100 100
+4800 100 100
+ 5000 100 100
+ 5200 100 100
+ 5400 100 100
+ 5600 100 100
+ 5800 100 100
+ 6000 100 100
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The measurement can be performed using either the "External" or "Power" trigger
modes (see Chapter 3.2.6, "Trigger settings", on page 39). The trigger signal must be
received once per GSM frame.

When using a power trigger, every active burst in the frame is measured. It is therefore
important that all active bursts in the frame have the same modulation and filter type,

otherwise the measurement results are not standard conformant.

Power trigger operation is not recommended for modulation formats that have zero-
crossings (i.e. all except GMSK, QPSK and 8PSK). Therefore, the power trigger should
only be used for GMSK,QPSK and 8PSK bursts. For 16QAM and 32QAM bursts an
external trigger should be used.

K10 application before starting the wide modulation list measurement. This automati-
cally determines the appropriate "Trigger Offset" for the given frame configuration and
the signal under test (see "Trigger Offset" on page 57).

It is recommended that you use the "Auto Set > Trigger" functionality of the R&S FSV-

Contrary to "Modulation Spectrum”, the Wide Modulation Spectrum measurement is
performed in gated zero-span mode, where the gating parameters (offset and length)
are calculated based on the user-defined "Trigger Offset" and "Frame Configuration"
settings. 50-90% of the active part of the "Slot to Measure" (excluding TSC) are mea-
sured. This approach provides improved measurement dynamics compared to the
"Modulation Spectrum" approach that is based on captured 1/Q data.

¥Wide Modulation Spectrum: List

Offset Lower
fkHz /dB fdBm A to Lim

2600 81.5 -90.5 25,5¢

-90.9

Figure 3-18: Results Table in Wide Modulation Spectrum
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The following default settings are used for a "Wide Modulation Spectrum" measure-

ment.
Setting Default
Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to

Measure" on page 61).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 57.

Limit Check According to standard.
e List: Limit check of absolute and relative scalar values
®  The limits depend on the following parameters:
—  Frequency band
—  Device Type (only BTS type, not MS type)
—  Burst Type / Modulation / Filter - limits are different for Higher Symbol
Rate and Wide Pulse Filter (case 2) and others (case 1), see 3GPP
TS 45.005, chapter 4.2.1.3
—  The measured reference power (30 kHz bandwidth)
—  Number of carriers for multi-carrier BTS. The limit is relaxed by
10*log10(N) dB for offset frequencies 21.8 MHz, see 3GPP TS 45.005
chapter 4.2.1.2

Remote commands

The "Wide Modulation Spectrum" measurement is started using the CONFigure:
WSPectrum:MODulation[:IMMediate] command.

The gating parameters of the "Wide Modulation Spectrum" measurement can be quer-
ied using READ:WSPectrum:MODulation:GATing?.

The results of the "Wide Modulation Spectrum" measurement can be queried using
READ:WSPectrum:MODulation[:ALL]? on page 225.

3.2 Further Information

This chapter provides further information on the GSM standard, the corresponding
measurement settings and results for the R&S FSV-K10 application.

o List of abbreviations..........oo 32
e Short description of GSM (GMSK, EDGE and EDGE Evolution)..............cccccuvueeee.. 33
o Short Introduction 10 VAMOS ...t 36
0  AQPSK MOQUIGLION. .. ..uiiiiiiiiiiie et s 38
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3.2.1 List of abbreviations

16QAM 16-ary Quadrature Amplitude Modulation

32QAM 32-ary Quadrature Amplitude Modulation

3GPP 3" Generation Partnership Project

8PSK Phase Shift Keying with 8 phase states

AQPSK Adaptive Quadrature Amplitude Modulation

ARFCN Absolute Radio Frequency Channel Number

BTS Base Transceiver Station

DL Downlink (MS to BTS)

DUT Device Under Test

EDGE Enhanced Data Rates for GSM Evolution

EGPRS Enhanced General Packet Radio, synonym for EDGE.

EGPRS2 Enhanced General Packet Radio and support of additional modulation/coding
schemes and higher symbol rate.

FDMA Frequency Division Multiplex Access

GMSK Gaussian Minimum Shift Keying

GPRS General Packet Radio Service

GSM Global System for Mobile Communication

HSCSD High-Speed Circuit-Switch Data

IF Intermediate Frequency

MS Mobile Station

0O0S Origin Offset Suppression

PCL Power Control Level

PvT Power vs Time

QPSK Quadrature Phase Shift Keying

SCPIR Subchannel Power Imbalance Ratio

SFH Slow Frequency Hopping

TDMA Time Division Multiplex Access

TSC Training Sequence Code

UL Uplink (BTS to MS)

VAMOS Voice services over Adaptive Multi-user Channels on One Slot

YIG Yttrium Iron Garnet
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3.2.2 Short description of GSM (GMSK, EDGE and EDGE Evolution)

The GSM (Global System for Mobile Communication) standard describes the GSM
mobile radio network that is in widespread use today. In a first step to enhance this net-
work, 8PSK modulation has been defined in addition to the existing GMSK (Gaussian
Minimum Shift Keying) modulation. With 8PSK, the mobile or base station operates in
the EDGE mode. While the 8PSK modulation transmits 3 bits within a symbol, GMSK
can only transmit 1 bit within a symbol.

In a second step to enhance this network, higher symbol rate (HSR), QPSK, 16QAM,
and 32QAM modulation, narrow and wide pulse shapes for the TX filter have been
defined. Here, EDGE Evolution and EGPRS2 are synonyms for this second enhance-
ment.

This means that GSM includes different modes: GMSK, EDGE and EDGE Evolution.
The terms EDGE and EDGE Evolution are used here only when there are significant
differences between the modes. In all other cases, the term GSM is used.

A TDMA (Time Division Multiple Access) and FDMA (Frequency Division Multiple
Access) scheme is used to transfer data in the GSM network. This means that the digi-
tal information is transmitted discretely in the time domain (mainly used to distinguish
between different users) as well as in the frequency domain (mainly used to distinguish
between BTS).

The time domain is divided into slots with a duration of 576.923 us (exact: 3/5200 s).
8 slots (with number 0 to 7) are combined into 1 frame with a duration of approx.
4.6154 ms (exactly: 3/650 s).

Multiframes and superframes

Frames can be grouped into a multiframe consisting of either 26 (for support traffic and
associated control channels) or 51 (for all other purposes) frames. Multiframes can be
grouped to superframes consisting of either 51 26-frame or 26 51-frame multiframes.
Multiframes and superframes are not of relevance for the physical measurements on
the GSM system and thus not discussed in detail here.

A mobile phone, therefore, does not communicate continuously with the base station;
instead, it communicates discretely in individual slots assigned by the base station dur-
ing connection and call establishment. In the simplest case, 8 mobiles share the 8 slots
of a frame (TDMA).

The frequency range assigned to GSM is divided into frequency bands, and each
band, in turn, is subdivided into channels.

Each frequency channel is identified by its center frequency and a number, known as
the ARFCN (Absolute Radio Frequency Channel Number), which identifies the fre-
quency channel within the specific frequency band. The GSM channel spacing is 200
kHz.

Communication between a mobile and a base station can be either frequency-continu-
ous or frequency-discrete — distributed across various frequency channels (FDMA). In
the standard, the abbreviation "SFH" (slow frequency hopping) is used to designate the
latter mode of communication.
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Base stations and mobiles communicate in different frequency ranges; the mobile
sends in the "uplink" (UL), and the base station in the "downlink" (DL).

The frequencies specified in the standard plus their channel numbers (ARFCN) are
shown in the figure and table below.

Frequency [MHz]
300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900 2000
. H i
i Downink
T-GSM 410 "
GSM 450 i
GSM 4307 "
GSM 710 e
E GSM 750 "
": T-GSM 810 oL
-
3-; GSM 850 —
L pGsMo0 L e
E-GSM 200 (R
R-GSM 900 i
T-GSM 900 H f
DCS 1800 —
PCS 1900 |
Figure 3-19: The frequencies specified in the GSM standard
Table 3-5: Frequencies and channel numbers (ARFCN) in the GSM standard
Band Class UL Fre- DL Fre- Fre- Band | UL- ARFCN
[MHz] | quen |[MHz] | quen | quen DL
cy cy cy Shift
Mid-
dle
Low. | Up. Low. | Up. UL DL Range 1 Range 2
T-GSM 380 380.2 | 389.8 | 390.2 |399.8 |385.0 [395.0 |10 0..48" -
MHz
T-GSM 410 410.2 | 419.8 |420.2 | 429.8 |415.0 |425.0 |10 0..48" -
MHz
GSM 450 450.4 |457.6 |460.4 |467.6 |454.0 |464.0 (10 259 ... 293 -
MHz
GSM 480 478.8 | 486.0 |488.8 |496.0 |482.4 |4924 |10 306 ... 340 -
MHz
GSM 710 698.0 | 716.0 | 728.0 | 746.0 | 707.0 | 737.0 |30 0..90" -
MHz
GSM 750 747.0 | 762.0 | 777.0 | 792.0 | 754.5 | 784.5 |30 438 ... 511 -
MHz

T-GSM 810 806.0 | 821.0 |851.0 |866.0 |813.5 | 858.5 |45 0..75" -
MHz
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Band Class UL Fre- DL Fre- Fre- Band | UL- ARFCN

[MHz] | quen | [MHz] | quen | quen DL
cy cy cy Shift
Mid-
dle
Low. | Up. Low. | Up. UL DL Range 1 Range 2
GSM 850 824.0 |849.0 [869.0 |894.0 [836.5 |881.5 |45 128 ... 251 -
MHz
P-GSM 900 890.0 | 915.0 |935.0 | 960.0 |902.5 | 947.5 |45 1...124 -
MHz
E-GSM 900 880.0 |915.0 [925.0 |960.0 |897.5 |942.5 |45 0..124 975 ... 1023
MHz
R-GSM 900 876.0 |915.0 [921.0 |960.0 |895.5 |940.5 |45 0..124 955 ... 1023
MHz

T-GSM 900 870.4 | 876.0 |915.4 | 921.0 |873.2 |918.2 |45 0..28" -
MHz

DCS 1800 1710. | 1785. | 1805. | 1880. | 1747. | 1842. | 95 512 ... 885 -
0 0 0 0 5 5 MHz

PCS 1900 1850. | 1910. | 1930. | 1990. | 1880. | 1960. |80 512 ... 810 -
0 0 0 0 0 0 MHz

) For these frequency bands, there is no fixed ARFCN to frequency assignment, instead it is calculated
with a formula taking an OFFSET parameter which is signaled by a higher layer of the network. The given
ARFCNs assume an OFFSET value of 0.

Different modulation modes are used in the GSM mobile radio network. The original
GSM modulation is GMSK, with the normal symbol rate (NSR) of approx. 270.833
ksymb/s (exact: 1625/6 ksymb/s). This corresponds to a bit rate of 270.833 kbit/s. The
details are specified in chapter 2 of "3GPP TS 45.004" (see Table 3-1).

The 8PSK (Phase Shift Keying) modulation, which is used within EDGE, was intro-
duced to increase the data rate on the physical link. It uses the same symbol rate (the
normal symbol rate) as GMSK (270.833 ksymb/s), but has a bit rate of 3 x 270.833
kbit/s (exact: 812.5 kbit/s).

In this method, three bits represent a symbol. The details are specified in chapter 3
"3GPP TS 45.004" (see Table 3-1).

The 16QAM and 32QAM (Quadrature Amplitude Modulation) modulation, which are
used in EDGE Evolution, were introduced to further increase the data rate on the phys-
ical link. They use the normal symbol rate (270.833 ksymb/s), but have bit rates of 4 x
270.833 kbit/s or 5 x 270.833 kbit/s, respectively. The details are specified in chapter 4
"3GPP TS 45.004" (see Table 3-1).

The QPSK, 16QAM and 32QAM modulation at higher symbol rate, which are used in
EDGE Evolution, were introduced to further increase the data rate on the physical link.
They use a higher symbol rate (325 ksymb/s), but have bit rates of 2 x 325 kbit/s, 4 x
325 kbit/s or 5 x 325 kbit/s, respectively. The details are specified in chapter 5 "3GPP
TS 45.004" (see Table 3-1).

The figure below shows the modulation spectrum for both GMSK and 8PSK.
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Modulation Spectrum
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Figure 3-20: GMSK and 8PSK modulation spectrum

The customers’ demand for higher telecommunication speeds increases the demand
for bandwidth. Therefore, the GSM standard has to evolve constantly. An example of
this development is the introduction of the EDGE/EDGE Evolution specification and the
GPRS/EGPRS2 and HSCSD modes.

Until now, each mobile could use only one slot per frame, but the new HSCSD (High
Speed Circuit Switched Data) and GPRS (General Packet Radio Service) methods will
allow permanent assignment of more than one slot per mobile, plus dynamic utilization
of multiple slots.

The concept behind GPRS is dynamic assignment of up to 8 slots to each mobile for
data transmission, depending on demand (and availability in the network).

HSCSD allows permanent assignment of up to 4 slots to a mobile.

The modulation modes GMSK, QPSK, 8PSK, 16QAM and 32QAM can be used with
either normal or higher symbol rate and different TX filters.

What is significant for the R&S FSV-K10 application firmware in this respect is that the
mobile can send power on a frequency in more than one slot.

Short Introduction to VAMOS

The "Voice services over Adaptive Multi-user Channels on One Slot" (VAMOS) exten-
sion to the GSM standard allows transmission of two GMSK users simultaneously
within a single timeslot.

The standard specifies the downlink signal using Adaptive QPSK (AQPSK) modulation
(see 3GPP TS 45.004), where two "subchannel" binary sequences are multiplexed to
form a single QPSK sequence. The ratio of powers for the subchannels is referred to
as the "Subchannel Power Imbalance Ratio" (SCPIR). One of the subchannels is inter-
preted as interference. The value of SCPIR affects the shape of the AQPSK constella-
tion. For an SCPIR of 0dB the constellation is square (as in "normal" QSPK), while for
other values of the SCPIR the constellation becomes rectangular.
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A new set of training sequences (TSCs) has also been proposed (see 3GPP TS
45.002) for GMSK signals. The previous TSCs for GMSK bursts are listed as "Set 1",
while the new TSCs are listed as "Set 2". AQPSK signals can be formed using TSCs
from Set 1 on the first subchannel and TSCs from either Set 1 or Set 2 on the second
subchannel. In case a TSC from Set 2 is used, it should match the TSC from Set 1, i.e.
TSC<n> from Set 1 on subchannel 1 should match TSC<n> from Set 2 on subchannel
2,forn=0..7.

The R&S FSV-K10 supports measurement of the following signals:

® GMSK bursts using the TSCs from Set 1 or Set 2
® AQPSK bursts with any combination of TSCs from Set 1 and 2 on the subchannels
® AQPSK bursts with a user-specified SCPIR

The following measurement of the above signals are supported:

® Auto Trigger-Offset
® Power vs Time

® Demod (Modulation Accuracy, EVM vs Time, Phase Error vs Time, Magnitude
Error vs Time, Constellation)

® Spectrum (modulation, transient) including limit check
® Wide Spectrum (modulation) including limit check

Restriction

Auto Frame configuration only detects AQPSK normal bursts where the subchannels
have a TSC according to Table 3-6. The SCPIR value is detected with a resolution of
1 dB. To obtain reliable measurement results on AQPSK normal bursts, compare the
auto-detected slot settings with the settings of your device under test.

Table 3-6: Required subchannel - TSC assignment for AQPSK auto frame configuration

AQPSK Subchannel 2
TSC j (Set 1) TSC j (Set 2)
0 1 2 3 4 5 6 7 0 1 2 3 4 5 6 7
Sub [TSC |0 X X X X
cha |i
nnel | (Set |1 X X X x
1 1)
2 X X X X
3 X X X X
4 X X X
5 X X X
6 X X X
7 X X X
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3.2.4 AQPSK Modulation

The AQPSK modulation scheme as proposed for use in GSM systems is illustrated in
Figure 3-21. First, the bits from two users (subchannels 1 and 2) are interleaved. The
combined bit sequence is then mapped to an AQPSK constellation which depends on
the SCPIR value. The AQPSK symbols are then modulated using the linearized GMSK
pulse (see 3GPP TS 45.004).

SCIPR
Sub-chanel 1 bits —ao,a,..—3 .
Interleaver  [-aobo.a1bi.- Iclz? F)iSnK T SesT (un;:?zﬂtgbsm W
Sub-chanel 2 bits ——bo,bs,..—3) pPping

Figure 3-21: AQPSK modulation scheme for GSM systems

The proposed AQPSK mapping (as assumed in the R&S FSV-K10 software) is given in
Table 3-7 and illustrated in Figure 3-22, where the first (leftmost) bit corresponds to
subchannel 1 and the second (rightmost) bit corresponds to subchannel 2.

Table 3-7: AQPSK symbol mappings [reproduced from 3GPP TS 45.004]

Modulating bits for AQPSK symbol in polar notation
aj, b; Si

(0,0) el

(0,1) el

(1,0) _eda

(1,1) -el

The AQPSK modulation constellation diagram is shown in Figure 3-22, where the
value a is an angle related to the SCPIR as follows:

SCPIRyg = 20*log,c[tan(a) ] dB

Q

A

(10 (00

\ /

1,1)  (0,1)

Figure 3-22: AQPSK constellation [reproduced from 3GPP change request document GP-100275].
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3.2.5 Transducer factors

Transducer factors (frequency response correction of external components like power
splitters, cables or attenuator pads) are not supported within the R&S FSV-K10 option.

3.2.6 Trigger settings

The GSM measurements can be performed in "Free Run" (untriggered) mode, how-
ever, an external trigger or a power trigger can speed up measurements. To perform
measurements the R&S FSV-K10 needs the frame start as a time reference. The
R&S FSV-K10 searches for a frame start after every IQ data capture. The required
search effort depends on the trigger mode.

Note the following trigger mode settings:

® |n "Free Run" mode, i.e. without any trigger, the GSM application totally relies on
the frame/slot configuration to find the frame start. The start of a measurement is
not triggered. Once a measurement is completed, another is started immediately.
For an unambiguous frame configuration, the GSM application searches for the
frame start inside the captured 1Q data. This is the slowest frame search mode.

® With a "Power Trigger", the measurement is triggered by the power ramp of the
received GSM bursts. Nevertheless the GSM application still relies on the frame/
slot configuration to find the frame start inside the captured I/Q data. Once a mea-
surement is completed, the GSM application waits for the next trigger event to start
the next measurement. The search for the frame start is as in "Free Run" mode,
except that 1/Q capture is triggered.

® With the "External Trigger", the measurement is triggered by an external signal
(connected to the "EXT TRIGGER" input of the R&S FSVA/FSV). The GSM appli-
cation assumes that the frame start directly follows the trigger event. An external
trigger requires a correct setting of the trigger offset. The search is faster compared
to the free run and power trigger modes. Use an external trigger to maximize the
measurement speed or if the frame configuration is ambiguous (i.e. if the slot prop-
erties are cyclic with a cycle less than the frame duration).

Refer to section "General Settings" on page 53 to learn more about appropriate trig-
ger settings and the frame/slot configuration. Refer to section "Auto Set tab"
on page 74 to learn more about auto setting the trigger offset.

3.2.7 Defining the Scope of the Measurement

The R&S FSV-K10 is a slot-based application. It can measure up to 8 consecutive
GSM slots (1 frame) and store the power results for all slots ("Power vs Time" mea-
surement, see Chapter 3.1.8, "Power vs Time", on page 20).

Within this measurement interval (defined by First Slot to measure and Number of
Slots to measure), a single slot ( "Slot to Measure" on page 61) is selected for a
more detailed analysis (e.g. "Modulation Accuracy" measurement, see Chapter 3.1.2,
"Modulation Accuracy", on page 13). The Slot to Measure provides:
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® The reference power and time reference for the "Power vs Time" measurement
(see Chapter 3.1.8, "Power vs Time", on page 20). The masks for all slots are time-
aligned according to the timing of the Slot to Measure.

® The results of all "Modulation Spectrum" diagrams are based on the "Slot to Mea-
sure" on page 61 (see Chapter 3.1.9, "Modulation Spectrum", on page 24). (The
results of all "Transient Spectrum" diagrams are based on the slot scope, i.e. on
the interval defined by the First Slot to measure and the Number of Slots to mea-
sure, see Chapter 3.1.10, "Transient Spectrum"”, on page 27).

® All results that require demodulation of one slot and their statistical analysis (e.g.
Modulation Accuracy, Phase Error vs Time, and EVM vs Time).

I

L Slot to measure = 3

\! i
.

First Slot to measure = 2

-4— No. of Slots to measure =5 —p
Figure 3-23: Concept of "First Slot to measure", "Number of Slots to measure” and "Slot to Measure"
The measurement interval is set in the Demod tab of the Meas Settings dialog, and it is

visualized above by a filled green box and the parameter Slot to Measure is visualized
by a filled yellow box.
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Measurement Settings X

Advanced | Multi Carrier | Auto Set
single-Slot Measurements Used for:
- Modulation Accuracy FEVM
CONFigure:M3:CHANnel :MS3Lots:MEASure § —» Slot to measure ] - Phase f Magnitude Error
- Modulation Spectrum
- Reference Power
- Timing Reference (Sync)
Multi-Slot Measurements
Used for:
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Frame Configuration
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Frame: Select Slot to configure
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3.2.8 Overview of filters in R&S FSV-K10

The R&S FSV-K10 measurement application requires a number of filters for different
stages of signal processing. These include the "Multi Carrier" filter (for Multi Carrier
base station measurements only), the "Power vs Time" filter and the "Measurement”
filter. A signal flow diagram is shown in Figure 3-24 to illustrate where the different fil-
ters are used.
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Figure 3-24: Signal flow diagram highlighting filtering operations

3.2.8.1 Multi Carrier Filter

The "Multi Carrier"” filter is only applied to the captured data if the "Multi Carrier BTS"
option is selected (see "Multicarrier BTS" on page 73). This filter is used to suppress
neighboring channels which may disturb measurement of the channel of interest. The
output from the "Multi Carrier" filter is used to perform synchronization and demodula-
tion. This filter is not applied for Power vs Time or Spectrum measurements. For sup-
pression of neighboring channels in the Power vs Time measurement, see the Power
vs Time Filter. The frequency response of the "Multi Carrier" filter is shown in Fig-

ure 3-25.

Magnitude Responss of tha Multi Carrer Filer

o ! ! T Passbadeal ! :

00!

Magnitude (dE)

Frequency (kHz)

Figure 3-25: Frequency Response of the Multi Carrier Filter
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3.2.8.2 Power vs Time Filter

The "Power vs Time" filter is used to suppress out-of-band interference in the Power vs
Time measurement.

The following filters are available:

® 1 MHz Gauss

® 500 kHz Gauss

® 600 kHz
® 400 kHz MC
e 300 kHzMC

The last two "MC" filters are only available for Multi Carrier BTS measurements, i.e. if
the "Multi Carrier BTS" option is selected (see "Multicarrier BTS" on page 73). The
magnitude and step responses of the different "Power vs Time" filters are shown in Fig-
ure 3-26 and Figure 3-27, respectively. In general, the smaller the filter bandwidth, the
worse the step response becomes (in terms of "ringing" effects) and the better the sup-
pression of interference at higher frequencies. Gaussian type filters are especially use-
ful for signals with "sharp" edges as the step response does not exhibit overshoot.

Magnituce Response of Power vs Time Filtars

20 I T T f T T I
: ; : . - | =1 MHz Gauss
0F o | =500 kHz Gauss H
o | =800 kHz
S20F S| ——A00kHZMC  H
300 kHz WMC
ANk P

@
o
T

Magnitude (dE)
[+
(o]
)

IEVTy) S
|

I T511) T ] i . 1 rr || [

-180

Frequency (MHZ)

Figure 3-26: Magnitude Response of the Power vs Time Filters
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; Step Response of Power vs Time Filters
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Figure 3-27: Step Response of the Power vs Time Filters

3.2.8.3 Measurement Filter

The "Measurement" filter is used to limit the bandwidth of the demodulation measure-
ments and is described in the 3GPP Standard document TS 45.005 V8.5.0 (2009-05)
for QPSK, 8PSK, 16QAM and 32QAM as follows:

® araised-cosine filter with roll-off 0.25 and single side-band 6 dB bandwidth 90 kHz
for normal symbol rate and for higher symbol-rate using narrow bandwidth pulse-
shaping filter

® araised-cosine filter with roll-off 0.25 and single side-band 6 dB bandwidth 108
kHz for higher symbol-rate using wide bandwidth pulse-shaping filter

In addition to these filters, a "Measurement" filter for GMSK is used in the R&S FSV-
K10 option to limit the effects of out-of-band interference due to the high sampling rate
of 6.5 MHz which is used. The magnitude responses of all the "Measurement" filters
are shown in Figure 3-28.
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Figure 3-28: Magnitude Responses of Measurement Filters for Demodulation Measurements

3.2.9 Definition of the Symbol Period

The following sections define the symbol period for various modulation types.

3.2.9.1 GMSK Modulation (Normal Symbol Rate)

The GMSK frequency pulse is defined in the standard document "3GPP TS 45.004" as
a Gaussian pulse convolved with a rectangular pulse, as illustrated at the top of Fig-
ure 3-29. With the frequency pulse denoted g(t), the phase of a GMSK signal due to a
sequence of symbols {a} is defined in the standard as:

il

wt) =Y wh |gw)du

where T is the normal symbol period, and the modulating index is chosen such that the
maximum phase change of /2 radians per data interval is achieved.

Note that the standard specifies:

"The time reference t' = 0 is the start of the active part of the burst as shown in Fig-
ure 3-29. This is also the start of the bit period of bit number 0 (the first tail bit) as
defined in 3GPP TS 45.002."

The phase change due to the first tail symbol is illustrated at the bottom of Figure 3-29,
where you can see that the "decision instant” corresponding to the center of the fre-
quency pulse occurs at the beginning of the first symbol period, i.e. att' = 0.
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Figure 3-29: GMSK Frequency Pulse (top) and phase of the first tail symbol (bottom)

8PSK, 16QAM and 32QAM Modulation (Normal Symbol Rate)

The EDGE transmit pulse is defined in the standard document "3GPP TS 45.004" as a
linearised GMSK pulse, as illustrated at the top of Figure 3-30. Note that according to
the definition in the standard, the center of the pulse occurs at 2.5 T, where T is the
normal symbol period. With the transmit pulse denoted as c(t), the baseband signal

due to a sequence of symbols {#} is defined in the standard as:

y(t') =D 8, ¢, (t'=iT +2T)

Note that the standard specifies:

"The time reference t' = 0 is the start of the active part of the burst as shown in Fig-
ure 3-30. This is also the start of the symbol period of symbol number 0 (containing the
first tail bit) as defined in 3GPP TS 45.002."

The transmitted pulse for the first tail symbol is illustrated in the lower part of Fig-
ure 3-30, where it can be seen that the "decision instant" corresponding to the center
of the transmit pulse occurs in the center of the first symbol period, i.e. at t'=0.5T.
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Figure 3-30: EDGE transmit pulse (top) and the first transmitted symbol (bottom)

The description above also applies to the 16QAM and 32QAM modulations defined for
EDGE Evolution, using the "normal" symbol rate.

3.2.9.3

QPSK, 16QAM and 32QAM Modulation (Higher Symbol Rate)

For the newer "reduced" symbol period (higher symbol rate) the standard document
"3GPP TS 45.004" defines two transmit pulse shapes; the so-called "narrow" and
"wide" pulses. The narrow pulse is the same linearised GMSK pulse as described in
Chapter 3.2.9.2, "8PSK, 16QAM and 32QAM Modulation (Normal Symbol Rate)",

on page 46, while the wide pulse was designed based on a numerically optimized set
of discrete filter coefficients. Both narrow and wide pulse shapes are illustrated at the
top of Figure 3-31, where you can see that the center of the pulse occurs at 3T, with T
being the reduced symbol period. Let us denote the transmit pulse by c(t) (which may
be either the narrow or wide pulse), then for a sequence of symbols {4} the transmitted
signal is defined in the standard as:

y(t') =5, - c(t'=iT +2.5T)

Note that the standard specifies:
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"The time reference t' = 0 is the start of the active part of the burst as shown in Fig-
ure 3-31. This is also the start of the symbol period of symbol number 0 (containing the
first tail bit) as defined in 3GPP TS 45.002."

The transmitted pulse for the first tail symbol is illustrated at the bottom of Figure 3-31,
where you can see that the "decision instant" corresponding to the center of the trans-
mit pulse occurs in the center of the first symbol period, i.e. at t'=0.5T.

EDGE Evo Transmit Pulzes
15 T T T T T T T T

Marrow Pulse
Tr| ———wide Pulse

Armplitude (normalized)
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Figure 3-31: EDGE Evolution transmit pulses (top) and the first transmitted symbols (bottom)

Timeslot Alignment

Reference Time

The definition of a "reference time" is necessary for the following description of timeslot
alignment. In the standard document "3GPP TS 45.010", in Section 5.7 it is stated that:

"Irrespective of the symbol duration used, the center of the training sequence shall
occur at the same point in time. "

This is illustrated in Figure 5.7.3 of the standard document "3GPP TS 45.010" which is
reproduced below for convenience (Figure 3-32). Due to this requirement, the "middle
of midamble" or "center of Active Part" shall be used as the reference time when speci-
fying timeslot alignment. Additionally, the "middle of midamble" is used for the align-
ment of the Power vs Time limit masks (see also "Limit Time Alignment" on page 68).
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Figure 3-32: Timing alignment between normal symbol period and reduced symbol period bursts

As described in Chapter 3.2.9, "Definition of the Symbol Period", on page 45, the mid-
dle of midamble can be defined with respect to symbol periods and symbol decision
instants. This is illustrated in Figure 3-33. You can see that for normal symbol period
bursts (Normal bursts), the middle of midamble for GMSK occurs exactly at the deci-
sion instant of symbol 74. However, for EDGE it occurs between the decision instants
of symbols 73 and 74, while for reduced symbol period bursts (Higher Symbol Rate
bursts), it occurs exactly at the decision instant of symbol 88.

EDGE Symbol 73 Decision
GMSK Symbol 74 Decision
l/ EDGE Symbol 74 Decision

0 |2 || 74| s 147 | Normal Symbol
Periods
Middle of
Midamble
0 g5 |86 | a7 | ee | a9 [ o0 | o1 17 | Reduced Symbol
Periods

Symbol 88 Decision

Figure 3-33: Middle of midamble for normal and reduced symbol period bursts.

Timeslot Alignment

The standard document "3GPP TS 45.010" provides details on the alignment of slots
within the GSM frame:

"Optionally, the BTS may use a timeslot length of 157 normal symbol periods on time-
slots with TN = 0 and 4, and 156 normal symbol periods on timeslots with TN = 1, 2, 3,
5, 6, 7, rather than 156.25 normal symbol periods on all timeslots"

The alignment of slots therefore falls under the "Not Equal Timeslot Length" (Equal
Timeslot Length = off) or the "Equal Timeslot Length" (Equal Timeslot Length = on) cri-
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terion (see also "Equal Timeslot Length" on page 62), which are illustrated in Fig-
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Figure 3-34: "Not equal”(top) and "equal” (bottom) timeslot length criteria

Note that, since the reference point at the "middle of midamble" of each slot must coin-
cide, the length of the guard interval between successive bursts will depend on both
the timeslot length and the symbol rate of bursts in successive slots. As stated in the
standard "3GPP TS 45.010", for the "Equal Timeslot Length" case:

"... if there is a pair of different symbol period bursts on adjacent timeslots, then the
guard period between the two bursts shall be 8.5 normal symbol periods which equals
10.2 reduced symbol periods."

For the "Not Equal Timeslot Length" case, deriving the guard interval length is some-
what more complicated, and the possible values are summarized in Table 5.7.2 of
"3GPP TS 45.010", reproduced below as Table 3-8, for convenience:

Table 3-8: Guard period lengths between different timeslots

Burst Transition Guard Period Between Timeslots (In Guard Period Between Timeslots (In

terms of normal symbol periods) terms of reduced symbol periods)
TS0 and TS1 or Any other time- TS0 and TS1 or Any other timeslot
TS4 and TS5 slot pair TS4 and TS5 pair

normal symbol 9 8 10.8 9.6

period to

normal symbol

period

normal symbol 9.25 8.25 1.1 9.9

period to

reduced symbol

period
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Burst Transition

Guard Period Between Timeslots (In
terms of normal symbol periods)

Guard Period Between Timeslots (In
terms of reduced symbol periods)

TS0 and TS1 or

Any other time-
slot pair

TS0 and TS1 or

Any other timeslot
pair

period to

reduced symbol
period

TS4 and TS5 TS4 and TS5
reduced symbol 9.25 8.25 111 9.9
period to
normal symbol
period
reduced symbol 9.5 8.5 1.4 10.2

3.3 Softkeys and Settings of the GSM Menu

The following table shows all softkeys and settings available from the main menu of the

GSM application.

Press the [MEAS] key to open this menu.

General Settings

........................................................................................................... 53

L PrIMary SEtNGS......c.cveveeeeeeeeceeeceeeeteteteteeeeeeeeeeeeeeeseaeae et eeeees s eeesennasaeseeeaeees 53
L Device Under Test: TYPE.....cvccurueeeeeeeeeeeeeeeeeeeeeeeeeesaeeeeeeeesessesesesennanans 54
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L ARFCN ettt 55
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L CaPIUIE THME ...ttt en e e 56
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L THQQEr MOE.........ceceeececeeecteeeeeeeeeeeeee et aennas 57
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L RE INPUL. ettt ee et n e et n s s ee s 58
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General Settings
Opens the "General Settings" dialog box.

Primary Settings < General Settings
This tab contains the basic measurement settings.
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.- General Settings X

Primary Settings Advanced Seﬂings\

Device Under Test
CONFigure:M3S:DEVice:TYPE ETSNormal —————— Type BTS Mormal
CONFiqure :MS:NETWork: TYPE EGSM Signal Characteristics
CONFigure:MS:NETWork: FREQuency:BAND 900 }—.‘ Frequency Band E-GSM 500
SENSel :FREQuency:CENTers 935 MH:z - Frequency 235 MHz
CONFigure:MS:RARFCn 0 - ARFCH u]
DISPlay:WINDowl : TRACel :¥Y:3CALe:RLEVel 40 DBM Level Settings
CONFigure:MS:POWNer:AUTO OFF }‘ Reference Level Auto 40 dBm
CISPlay:WINDowl:TRACel:Y:5CALe:RLEVel:0FFSet 40 DB External Atten. 40 db
CONFigure:MS:POMer:CLASE 1 - Power Class 1
CONFigure:MS:POWer:STATic & Ll Static PCL ]

Capture Settings
n.a. > Signal Source RF Input
SENSel:SWEep:TIME 100 M3 - Capture Time 100 ms
CONFigure:MS:3YNC:MODE ALL - Synchronization Burst + TSC
CONFigure:MS:3YNC:ONLY ON L Measure only on Sync
TRIGgerl:5EQuence: 50URce EXTernal - Trigger Mode External
TEIGgerl:SEQuence:HOLDoff 576.9%2 08 —m0 P> Trigger Offset 576.92 ps 1 slots
SENSel:SWEep:COUNt 20 - Statistic Count 20

Device Under Test: Type < Primary Settings < General Settings
To change the type of device under test (DUT), enter one of the following types:

BTS Normal
BTS Micro
BTS Pico
MS Normal
MS Small

The default device type is "BTS Normal".

Remote command:

CONFigure[:MS]:DEVice:TYPE on page 113

Frequency Band < Primary Settings < General Settings

The following frequency bands are supported:

T-GSM 380
T-GSM 410
GSM 450
GSM 480
GSM 710
GSM 750
T-GSM 810
GSM 850
P-GSM 900
E-GSM 900
R-GSM 900
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e T-GSM 900
e DCS 1800
e PCS 1900

The default frequency band is E-GSM 900.

Remote command:
CONFigure[:MS]:NETWork[:TYPE] on page 121
CONFigure[:MS] :NETWork:FREQuency:BAND on page 121

Frequency < Primary Settings < General Settings
Specifies the center frequency of the signal to be measured. If the frequency is modi-
fied, the "ARFCN" is updated accordingly (see "ARFCN" on page 55).

Remote command:
[SENSe: ] FREQuency:CENTer on page 228

ARFCN < Primary Settings < General Settings
To set the Absolute Radio Frequency Channel Number (ARFCN), enter the desired
number in this field. Setting the ARFCN will update the Frequency.

Possible values are in the range from 0 to 1023, however, some values may not be
allowed depending on the selected frequency band.

Remote command:
CONFigure[:MS] :ARFCn on page 96

Reference Level < Primary Settings <— General Settings
Defines the reference level in dBm.

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

"AUTO" enables continuous auto levelling. In this case, the optimal reference level for
the current measurement is defined automatically.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel[:RF] on page 143
CONFigure[:MS] :POWer:AUTO on page 123

External Attenuation — Primary Settings — General Settings

Specifies the external attenuation or gain applied to the RF signal. A positive value
indicates attenuation, a negative value indicates gain. Displayed power level values
are shifted by this value.

This setting is not available for signals from the Digital Baseband Interface (R&S FSV-
B17).

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel:OFFSet on page 143

Power Class <— Primary Settings — General Settings
The following power classes are supported:

e 1,..8(BTS)
e 1,..,5(MS: GMSK)
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e [E1,E2, E3 (MS: all except GMSK)
e M1, M2, M3 (Micro BTS)
® P1 (Pico BTS)

The default power class is 2.

Remote command:
CONFigure[:MS]:POWer:CLASs on page 122

Signal Source < Primary Settings < General Settings
The following signal sources are supported:

® RF Input
® Digital Baseband (only with Digital Baseband Interface, R&S FSV-B17)

Remote command:
INPut:SELect on page 184

Capture Time — Primary Settings — General Settings

Specifies the time (and therefore the amount of 1Q data) to be captured in a single
measurement. If the capture time is too short, demodulation will fail. Choose e.g. 100
ms to run a measurement. Here the capture time can be entered in seconds.

Note: The duration of one GSM slot equals 15/26 ms = 0.576923 ms. The duration of
one GSM frame (8 slots) equals 60/13 ms = 4.615384 ms.

Remote command:
[SENSe: ] SWEep: TIME on page 230

Synchronization — Primary Settings < General Settings
Sets the synchronization mode of the R&S FSV-K10.

"Burst+TSC" First search for the power profile (burst search) according to the
frame configuration in the capture buffer. Second, inside the found
bursts search for the TSC of the "Slot to measure" as given in the
frame configuration. "Burst +TSC" is usually faster than "TSC" for
bursted signals.

"TSC" Search the capture buffer for the TSC of the "Slot to measure" as
given in the frame configuration. This mode corresponds to a correla-
tion with the given TSC. This mode can be used for continous (but
framed) signals or bursted signals.

"Burst" Search for the power profile (burst search) according to the frame
configuration in the capture buffer.
Note: For "Burst" no demodulation measurements (e.g. "Modulation
Accuracy") are supported. Only "Power vs Time", "Modulation Spec-
trum", "Transient Spectrum" measurements are supported.

"None" Do not synchronize at all. If an external or power trigger is chosen,
the trigger instant corresponds to the frame start.
Tip: Manually adjust the trigger offset to move the burst to be ana-
lyzed under the mask in the "Power vs Time" measurement.
Note: For "None" no demodulation measurements (e.g. "Modulation
Accuracy") are supported. Only "Power vs Time", "Modulation Spec-
trum”, "Transient Spectrum" measurements are supported.

|
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Remote command:
CONFigure[:MS] :SYNC:MODE on page 125

Measure only on Sync — Primary Settings — General Settings

If activated (default), only results from frames (slots) where the "Slot to measure" was
found are displayed and taken into account in the averaging of the results. The behav-
ior of this option depends on the value of the Synchronization parameter.

Note: This parameter does not affect the "Wide Modulation Spectrum" measurement
(see Chapter 3.1.11, "Wide Modulation Spectrum"”, on page 28).

Remote command:
CONFigure[:MS]:SYNC:ONLY on page 126

Trigger Mode < Primary Settings < General Settings
The following trigger modes are supported:

® Free Run
® External
® Power

The default mode is Free Run.
For further information refer to Chapter 3.2.6, "Trigger settings"”, on page 39.

Remote command:
TRIGger<n>[:SEQuence] : SOURce on page 237

Trigger Offset < Primary Settings < General Settings

Specifies the time offset between the trigger event (e.g. for an external or power trig-
ger) and the frame start of the GSM signal. The value can be entered either in seconds
or in slots. For details refer to Chapter 3.2.6, "Trigger settings", on page 39.

Note: The duration of one GSM slot equals 15/26 ms = 0.576923 ms. The duration of
one GSM frame (8 slots) equals 60/13 ms = 4.615384 ms.

Remote command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 236

Statistic Count — Primary Settings — General Settings
In this field, the number of frames to be measured can be set. For measurements on
the Slot to Measure, the statistic count corresponds to the number of bursts (slots).

The default value is 200 in accordance with the GSM standard.

Remote command:
[SENSe: ] SWEep:COUNt on page 229

Advanced Settings tab < General Settings
To modify advanced settings in more detail (e.g. to meet special measurement require-
ments), modify the values for this group of parameters.

Depending on the selected signal source the available parameters vary.
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General Settings X

Primary Settings |[EURENT RIS

Advanced Capture Settings - {RF Input)

FREQuency:OFFSet 0 HY -
Quency:OFFsel - Frequency Offset 0 Hz

Ref. Level 40 dem

INPutl:ATTenuation 10 ___-___-_-___'_'_‘_‘—-———p

INPutl:ATTenuation:AUTO ON }\» RF Atten. 10 d&
INPutl:ATTenuation 10 Mechanical Atten. Auto 10 dB
INPutl:EATT:STATe ON - El Atten. State on
THPutl:EATT:AUTO ON 7Y i

_ - Electrical Atten. Auto 0de
INPutl:EATT O OB v i

INPUL] i GAIN: STATe OFF - Preamplifier

n.a. - Trigger Polarity

fed. - IF Pow. Retrig. Holdoff

N.a.

-
CONFigure:MS:POWer :AUTO:SWEep:TIME 10 M3 —

TRIGgerl:SEQuence:LEVel 1.4 ¥ }\; Auta Track Time 10 ms 17.33 slots
TRIGgerl:SEQuence:LEVel:IFPower -20 DBM Trigger Level 1.4V
SENSel:SWAPig ON - Swap [Q

IF Pow . Retrig. Hysteresis ...

RF Input — Advanced Settings tab < General Settings
Settings for RF Input

Frequency Offset — RF Input — Advanced Settings tab <— General Settings
The frequency offset shifts the displayed frequency range by the specified offset.

Remote command:
[SENSe: ] FREQuency:0FFSet on page 228

Ref. Level — RF Input — Advanced Settings tab < General Settings
Defines the reference level in dBm.

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured
correctly, which is indicated by the "IFOVL" status display.

Remote command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel[:RF] on page 143

RF Atten <— RF Input < Advanced Settings tab < General Settings
Sets the RF attenuation automatically as a function of the selected reference level.
This ensures that the optimum RF attenuation is always used.

Remote command:
INPut:ATTenuation:AUTO on page 181
INPut:ATTenuation on page 181
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Mechanical Atten — RF Input < Advanced Settings tab — General Settings
To set the mechanical attenuation, edit the following two fields:

® |nthe "MODE" dropdown menu, either "Auto" or "Manual" are available. If set to
"Auto", the mechanical attenuator is set automatically by the firmware. The default
value is "Auto".

e Set the manual attenuation value of the mechanical attenuator in this field.

For details see the "Mech Att Manual" softkey in the base unit.

Remote command:
INPut:ATTenuation on page 181
INPut:ATTenuation:AUTO on page 181

El Atten State — RF Input — Advanced Settings tab — General Settings
Switches the electronic attenuator on or off. This setting is only available with option
R&S FSV-B25.

When the electronic attenuator is activated, the mechanical and electronic attenuation
can be defined separately. Note however, that both parts must be defined in the same
mode, i.e. either both manually, or both automatically.

® To define the mechanical attenuation, use the Mechanical Atten setting.
® To define the electronic attenuation, use the Electrical Atten setting.

Remote command:
INPut:EATT:AUTO on page 183

Electrical Atten — RF Input — Advanced Settings tab «— General Settings
To set the electrical attenuation, edit the following fields:

® |nthe "MODE" dropdown menu, either "Auto" or "Manual" are available. If set to
"Auto", the electrical attenuator is set automatically by the firmware. The default
value is "Auto".

® Set the manual power level of the electrical attenuator.

Remote command:

INPut:EATT on page 182

INPut :EATT:AUTO on page 183
INPut:EATT:STATe on page 183

Preamp On/Off < RF Input «— Advanced Settings tab < General Settings
Switches the preamplifier on and off.

If option R&S FSV-B22 is installed, the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preampilifier is active for all frequencies.

This function is not available for input from the R&S Digital 1/Q Interface (option
R&S FSV-B17).

Remote command:
INPut:GAIN:STATe on page 184

Trigger Polarity < RF Input < Advanced Settings tab < General Settings
for future use
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IF Pow.Retrig.Holdoff — RF Input — Advanced Settings tab < General Settings
for future use

IF Pow.Retrig.Hysteresis < RF Input — Advanced Settings tab < General Set-
tings
for future use

Auto Track Time < RF Input < Advanced Settings tab < General Settings
Sets the sweep time for auto level measurements or swept measurements, and the
capture time for auto detection. There are separate input fields for the unit seconds
and slots.

Remote command:
CONFigure[:MS] :POWer:AUTO: SWEep: TIME on page 124

Trigger Level — RF Input «— Advanced Settings tab < General Settings
Specifies the trigger level in Volts if the instrument is in external trigger mode, or in
dBm in power trigger mode.

Remote command:
TRIGger<n>[:SEQuence] : LEVel: IFPower on page 237
TRIGger<n>[:SEQuence] :LEVel [ :EXTernal] on page 236

Swap 1/Q < RF Input < Advanced Settings tab < General Settings
Swaps the | and Q values of the signal. Swapping | and Q inverts the sideband.

Tip: Try this function if the TSC can not be found.
"ON" I and Q are exchanged, inverted sideband, Q+j*|
"OFF" Normal sideband, I+j*Q

Remote command:
[SENSe: ] SWAPiqg on page 229

Baseband digital <— Advanced Settings tab < General Settings
Settings for Digital Baseband (only with Digital Baseband Interface, R&S FSV-B17)

Input Sample Rate — Baseband digital — Advanced Settings tab — General Set-
tings

Defines the sample rate of the digital 1/Q signal source. This sample rate must corre-
spond with the sample rate provided by the connected device, e.g. a generator.

Remote command:
INPut:DIQ:SRATe on page 182

Full Scale Level — Baseband digital — Advanced Settings tab — General Set-
tings

The "Full Scale Level" defines the level that should correspond to an 1/Q sample with
the magnitude "1".

Remote command:
INPut:DIQ:RANGe [ :UPPer] on page 182
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Meas Settings
Opens the "Measurement Settings" dialog box.

The "Measurement Settings" dialog box consists of the following tabs:

® "Demod tab" on page 61
"Advanced tab" on page 67
"Multi Meas Tab" on page 72
"Multicarrier tab" on page 73
"Auto Set tab" on page 74

Demod tab — Meas Settings
To modify parameter values related to the demodulation and frame/slot configuration,
the following parameter groups are available in the "Demod" tab.

® Single-slot measurements
® Multi-slot measurements
® Frame configuration

/. Measurement Settings X
Advanced Multi Carrier | Auto Set
Single-Slot Measurements Used far:
- Modulation Accuracy FEVM
CONFigure:MS:CHANnel :MSLots:MEASure § — Slot to measure u] - Phase / Magnitude Errar
- Modulation Spectrum

- Reference Power

- Timing Reference [(Sync)

Multi-Slot Measurements

Uszed far:
CONFigure:MS:CHANnel :M3Lots:NOFSlots 11— Mo. of Slots to measure i - Powver vs Time
CONFigure:MS:CHANnel :MSLots:0FFSet 0 — First Slot to measure o FURIE AL
Frame Configuration
Maode Framed
CONFigure:MS:CHANnel : FRAMe: EQUal ON  ——— Equal Timeslot Length v

Frame: Select Slot to configure

Slot to Measure — Demod tab — Meas Settings
This parameter specifies the slot to be measured in single-slot measurements relative
to the GSM frame boundary. The following rule applies:

0 < Slot to Measure <7

The "Slot to Measure" is used as the (only) slot to measure in the following measure-
ments: (see "First Slot to measure" on page 62)

® Modulation Accuracy
® EVMyvs Time
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Phase Error vs Time
Magnitude Error vs Time
Modulation Spectrum
Constellation

Furthermore, the "Slot to Measure" is used to measure the reference power for the fol-
lowing measurements:

® Power vs Time

® Modulation Spectrum

® Transient Spectrum

® Wide Modulation Spectrum

Finally, the "Slot to Measure" is used to measure the position of its TSC, which repre-
sents the timing reference for the Power vs Time mask (limit lines) of all slots.

See also Chapter 3.2.7, "Defining the Scope of the Measurement”, on page 39. For
details on the measurement types see Chapter 3.1, "Measurements and Result Dis-
plays", on page 12.

Remote command:

CONFigure[:MS] :CHANnel :MSLots:MEASure on page 99

Number of Slots to measure < Demod tab < Meas Settings

This parameter specifies the "Number of Slots to measure" for the measurement inter-
val of multi-slot measurements, i.e. the "Power vs. Time" and "Transient Spectrum"”
measurements. Between 1 and 8 consecutive slots can be measured.

See also Chapter 3.2.7, "Defining the Scope of the Measurement”, on page 39.

Remote command:
CONFigure[:MS] :CHANnel :MSLots:NOFSlots on page 99

First Slot to measure — Demod tab < Meas Settings

This parameter specifies the start of the measurement interval for mulit-slot measure-
ments, i.e. "Power vs. Time"Power vs Time and Transient Spectrum measurements,
relative to the GSM frame boundary. The following conditions apply:

® First Slot to measure < Slot to Measure
® Sjot to Measure < First Slot to measure + Number of Slots to measure -1
See also Chapter 3.2.7, "Defining the Scope of the Measurement", on page 39.

Remote command:
CONFigure[:MS] :CHANnel :MSLots:0FFSet on page 99

Equal Timeslot Length — Demod tab — Meas Settings
This parameter is only taken into account if "Limit Time Alignment" is set to "Slot to
measure" (see "Limit Time Alignment" on page 68).

This parameter is used to adjust the time for the "Power vs Time" masks of all slots for
which the "Slot to measure" is used as the time reference for the entire frame.

If activated, all slots of a frame have the same length (8 x 156.26 normal symbol peri-
ods).

If deactivated, slots number 0 and 4 of a frame have a longer duration, all others have
a shorter duration compared to the "Equal Timeslot Length" (157, 156, 156, 156, 157,
156, 156, 156 normal symbol periods).
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See GPP TS 51.021 and 3GPP TS 45.010 chapter "6.7 Timeslot length" for further
details.

Remote command:
CONFigure[:MS] :CHANnel:FRAMe:EQUal on page 98

Frame: Select Slot to Configure < Demod tab < Meas Settings
This field shows a graphical representation of the configuration of each slot. Selecting
a slot leads to its "Burst" dialog box (see "Burst" on page 63).

Inside the slot the following information is given:

® The burst type, e.g. "Normal (NB)" for a normal burst.
® The modulation, e.g. GMSK.

Below the slot symbol, the corresponding slot numbers (0 to 7) are displayed. The
frame always starts with slot number 0. The slots beginning with the "First slot to mea-
sure" and ending with "First slot to measure" + "Number of slots to measure" — 1 are
marked with a green box, while the slot specified as the "Slot to measure" is highligh-
ted in yellow.

The parameters of a specific slot can be edited by putting the focus (blue border) on
the slot and pressing the ENTER key. The "Burst" dialog box opens (see "Burst"
on page 63).

Burst — Frame: Select Slot to Configure < Demod tab «— Meas Settings
The "Burst" dialog box opens when you select a slot to be configured in the "Demod"
tab of the "Measurement Settings" (see "Frame: Select Slot to Configure" on page 63) .

In the title bar of the dialog box the selected slot number is displayed. At the top of the
dialog box, the sections of the burst and their number of bits are indicated.

Il Burst @ Slot 0

M3 :CHANnel :3LOT0:3TATe ON ————— =

M5 :CHANnel : SLOTO:TYPE NB -
MS:CHANnel : SLOT0:MTYPe GHSK — 89
M3 :CHANnel :SLOTO:SCPir 4 -

ME:CHANnel:SLOTO:T2C 1

Active — Burst — Frame: Select Slot to Configure «— Demod tab «— Meas Set-
tings
Activates or deactivates the selected slot.

Remote command:
CONFigure[:MS]:CHANnel : SLOT<s>[:STATe] on page 100

Burst Type <« Burst — Frame: Select Slot to Configure < Demod tab <— Meas
Settings
Assigns a burst type to the selected slot. The following burst types are supported:

® Normal (NB)
® Higher Symbol Rate (HB)
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® Access Burst (AB)

Remote command:
CONFigure[:MS]:CHANnel:SLOT<s>:TYPE on page 109

Modulation < Burst — Frame: Select Slot to Configure < Demod tab <— Meas
Settings

Select the modulation to be used in the slot. The available selections depend on the
burst type. The following modulation types are supported, depending on the burst type:

Modulation Normal Burst (NB) Higher Symbol Rate | Access Burst (AB)
(HB)
GMSK X - X
QPSK - X -
8PSK X - -
16QAM X X -
32QAM X X -
AQPSK X - -

Remote command:
CONFigure[:MS] :CHANnel:SLOT<s>:MTYPe on page 101

SCPIR — Burst < Frame: Select Slot to Configure — Demod tab < Meas Set-
tings

This parameter is only available for AQPSK modulation.

It specifies the Subchannel Power Imbalance Ratio (SCPIR). The value of SCPIR
affects the shape of the AQPSK constellation (see Chapter 3.2.4, "AQPSK Modula-
tion", on page 38). For an SCPIR of 0 dB the constellation is square (as in "normal”
QPSK), while for other values of SCPIR the constellation becomes rectangular.

Remote command:
CONFigure[:MS] :CHANnel : SLOT<s>:SCPir on page 103

Filter — Burst — Frame: Select Slot to Configure — Demod tab — Meas Settings
Specifies the pulse shape of the modulator. The following filter types are supported:

GMSK Pulse

® |inearised GMSK Pulse
® Narrow Pulse

® \Wide Pulse

Remote command:
CONFigure[:MS] :CHANnel:SLOT<s>:FILTer on page 100

Training Sequence TSC — Burst — Frame: Select Slot to Configure — Demod
tab — Meas Settings

Selects the training sequence and the set of a single slot. The available values depend
on the modulation as indicated in the table below.
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For user-defined TSCs, select "User" and define the training sequence in "User TSC"
on page 65.

Note: For AQPSK modulation, the training sequence is defined for each subchannel,
see "Training Sequence TSC" on page 66.

Modulation TSC

GMSK TSC 0 (Set 1)

TSC 1 (Set 1)

TSC 2 (Set 1)

TSC 3 (Set 1)

TSC 4 (Set 1)

TSC 5 (Set 1)

TSC 6 (Set 1)

TSC 7 (Set 1)

TSC 0 (Set 2)

TSC 1 (Set 2)

TSC 2 (Set 2)

TSC 3 (Set 2)

TSC 4 (Set 2)

TSC 5 (Set 2)

TSC 6 (Set 2)

TSC 7 (Set 2)

TS 0 (Access Burst)
TS 1 (Access Burst)
TS 2 (Access Burst)
USER

QPSK, 8PSK, 16QAM, 32QAM TSCO
TSC1
TSC 2
TSC 3
TSC 4
TSC 5
TSC 6
TSC7

User user-defined TSCs ("User TSC" on page 65)

Remote command:
CONFigure[:MS] :CHANnel:SLOT<s>:TSC on page 106

User TSC — Burst — Frame: Select Slot to Configure — Demod tab < Meas Set-
tings

Sets the bits of the user-defined TSC. The number of bits depend on the burst type
and the modulation and is indicated in the table below.

Note: For AQPSK modulation, the user-defined TSC is defined for each subchannel,
see "User TSC" on page 67.
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Table 3-9: Number of TSC bits depending on burst type and modulation

Burst Type Modulation Number of Bits
Normal GMSK 26

Normal 8PSK 78

Normal 16QAM 104

Normal 32QAM 130

Higher Symbol Rate QPSK 62

Higher Symbol Rate 16QAM 124

Higher Symbol Rate 32QAM 155

Access Burst GMSK Y|

Remote command:
CONFigure[:MS]:CHANnel :SLOT<s>:TSC:USER on page 108

Subchannel 1/2 — Burst < Frame: Select Slot to Configure — Demod tab —
Meas Settings

For AQPSK modulation, the training sequence and user-defined TSC are defined for
each subchannel.

Il Burst @ Slot 0
Data TSC
116

Burst Type

YYVYY

Training Sequence TSC — Subchannel 1/2 — Burst — Frame: Select Slot to Con-
figure — Demod tab — Meas Settings

Selects the training sequence and the set of the selected subchannel of a single slot
for AQPSK modulation.

"TSCO0...TSC 7 (Set 1/2)"
Selects a standard TSC of Set 1/2 that complies with the GSM stan-
dard
For subchannel 1, only "Set 1" is available.

"USER" Selects a user-defined TSC (see "User TSC" on page 67).

Remote command:
CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC on page 104
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User TSC — Subchannel 1/2 — Burst — Frame: Select Slot to Configure «—
Demod tab < Meas Settings

Sets the 26 bits of the user-defined TSC of the selected subchannel for AQPSK modu-
lation.

Remote command:
CONFigure[:MS] :CHANnel : SLOT<s>:SUBChannel<ch>:TSC:USER on page 105

Advanced tab — Meas Settings
This tab contains settings related to the Power vs Time, Modulation Spectrum and
Transient Spectrum measurements.

X

Power ¥vs Time

CONFigure:BURSt:PTEMplate:FILTer G1000 —me | P¥T Filter 1 MHz Gauss

CONFigure:BURSt:PTEMplate:TALign STM —- Lirnit Time Alignment Slot to measure
Modulation f Transient Spectrum
$SPECtrum:LIMit:LEFT ON ——= | Enable Left Limit e
:SPECErum:LIMit:RIGHE ON ——i Enable Right Limit v
SENSe:BANDwidth:RESolution: TYFE BFS —» Filter Type 5-pole
CONFigure:3PECtrum: SWITching:TYPE EMS —P» Transient Ref. Power RMS
CONF:5SPEC:MOD:LIST:RES:BW 1800000, 300000 Mod. REW @ 1800 kHz 30 kHz
CONFigure:SPECtrum: HOVHamic OFF — e | High Dynamic
CONF:WSP:MOD:LIST:SEL WIDE — o= wide Mod, Freq. List wide
Trigger to Sync
CONFigure:TRGS:NOFEins 10 —————— Mo. of Bins 10
CONFigure:TRGS:ADPSize 100 ————— Adaptive Data Size 100
Synchronization
CONFigure:MS:S5YNC:IQCThreshold 85 — = | IQ Correlation Threshold 85 %
Demodulation
CONFigure:MS:DEMod:DECision AUTO — Symbaol Decision Auto
CONFigure:MS5:DEMod:STOBits DETected — Tail & TSC Bits Detected

PvT Filter — Advanced tab <— Meas Settings
The PvT Filter controls the filter used to reduced the measurement bandwidth for sin-
gle carrier "Power vs Time" measurements. The parameter is only available if "Multi-
carrier BTS" is switched off (see "Multicarrier BTS" on page 73). For single-carrier
measurements, the "PvT Filter" parameter in the "Multicarrier" tab is ignored (see "PvT
Filter" on page 74).
"1 MHz Gauss"

default

"500 kHz Gauss"
for backwards compatibility to FS-K5

"600 kHz"
for backwards compatibility to FS-K5
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Remote command:
CONFigure:BURSt:PTEMplate:FILTer on page 128

Limit Time Alignment — Advanced tab — Meas Settings

The Limit Time Alignment controls how the limit lines are aligned in a "Power vs Time"
measurement graph (see Chapter 3.1.8, "Power vs Time", on page 20). Limit lines are
defined for each slot. The limit lines are time-aligned in each slot, based on the position
of the TSC (the center of the TSC is the reference point). This parameter affects how
the center of the TSC is determined for each slot:

® Slot to measure (default): For each slot the center of the TSC is derived from the
measured center of the TSC of the "Slot to measure" and the timeslot lengths
specified in the standard (see "Timeslot length" in 3GPP TS 45.010 and "Slot to
Measure" on page 61).

® Per Slot: For each slot the center of the TSC is measured. This provides reasona-
ble time-alignment if the slot lengths are not according to standard. Note that in this
case the "Power vs Time" limit check may show "pass" even if the timeslot lengths
are not correct according to the standard.

Note: The "Limit Time Alignment" also decides whether the "Delta to sync" values of
the "Power vs Time" list result are measured (for "Limit Time Alignment" = "Per Slot")
or if they are constant as defined by the 3PP standard (for "Limit Time Alignment" =
"Slot to measure").

The R&S FSV-K10 option offers a strictly standard-conformant, multiple-slot PvT limit
line check. This is based on time alignment to a single specified slot (the "Slot to Mea-
sure") and allows the user to check for correct BTS timeslot alignment in the DUT,
according to the GSM standard. In addition, a less stringent test which performs PvT
limit line alignment on a per-slot basis ("Per Slot") is also available.

Note: When measuring Access bursts the parameter "Limit Time Alignment" should be
set to "Per Slot", since the position of an Access burst within a slot depends on the set
timing advance of the DUT.

Remote command:
CONFigure:BURSt:PTEMplate:TALign on page 129

Enable Left Limit — Advanced tab < Meas Settings

This parameter controls the left limit check of the spectrum trace (spectrum graph mea-
surement) and which offset frequencies in the table (spectrum list measurement) are
checked against the limit. This parameter effects the Modulation Spectrum and Transi-
ent Spectrum measurements.

Note: For measurements on multi-carrier signals, using either the check on the left or
right side allows you to measure the spectrum of the left or right-most channel while
ignoring the side where adjacent channels are located.

Remote command:
CONFigure:SPECtrum:LIMit:LEFT on page 131

Enable Right Limit < Advanced tab <— Meas Settings

This parameter controls the right limit check of the spectrum trace (spectrum graph
measurement) and which offset frequencies in the table (spectrum list measurement)
are checked against the limit. This parameter effects the Modulation Spectrum and
Transient Spectrum measurements.

|
Operating Manual 1176.7526.02 — 07 68



R&S® FSV-K10 Instrument Functions GSM

Note: For measurements on multi-carrier signals, using either the check on the left or
right side allows you to measure the spectrum of the left or right-most channel while
ignoring the side where adjacent channels are located.

Remote command:
CONFigure:SPECtrum:LIMit:RIGHt on page 131

Filter Type — Advanced tab — Meas Settings

This parameter sets the filter type for the resolution filter to "Normal" (3 dB Gauss filter)
or a 5-pole (according to the GSM standard) filter for the "Modulation Spectrum”, "Tran-
sient Spectrum" and "Wide Modulation Spectrum™" measurements.

Remote command:
[SENSe] :BANDwidth[:RESolution] : TYPE on page 227

Transient Ref. Power — Advanced tab < Meas Settings
This parameter controls how the reference power of the "Transient Spectrum" mea-
surement (see Chapter 3.1.10, "Transient Spectrum"”, on page 27) is measured.

Note: To perform the measurement according to the 3GPP standard set "Transient
Ref. Power" to RMS and the PvT Filter to the slot with the highest power.
See 3GPP TS 45.005, chapter "4 Transmitter characteristics ":

For GMSK modulation, the term output power refers to the measure of the power when
averaged over the useful part of the burst (see annex B).

For QPSK, AQPSK, 8-PSK, 16-QAM and 32-QAM modulation, the term "output power"
refers to a measure that, with sufficient accuracy, is equivalent to the long term aver-
age of the power when taken over the useful part of the burst as specified in 3GPP TS
45.002 with any fixed TSC and with random encrypted bits.

See 3GPP TS 51.021, chapter "6.5.2 Switching transients spectrum™:

The reference power for relative measurements is the power measured in a bandwidth
of at least 300 kHz for the TRX under test for the time slot in this test with the highest

power.

"RMS" (Default:) The reference power is the RMS power level measured
over the useful part of the "Slot to measure" (see "Slot to Measure"
on page 61) and averaged according to the defined "Statistic Count"
(see "Statistic Count" on page 57).

"Peak" The reference power is the peak power level measured over the

selected slot scope (see Chapter 3.2.7, "Defining the Scope of the
Measurement”, on page 39) and its peak taken over Statistic Count
measurements (GSM frames).

Remote command:
CONFigure:SPECtrum: SWITching: TYPE on page 135

Mod. RBW @ 1800 kHz — Advanced tab < Meas Settings

The modulation RBW at 1800 kHz controls the resolution bandwidth (RBW) and video
bandwidth (VBW) used in the Modulation Spectrum and Wide Modulation Spectrum
measurements at offset frequencies of +/- 1800 kHz from the carrier.

"30 kHz" (Default) RBW and VBW are set to 30 kHz for offset frequencies at
+/- 1800 kHz from the carrier
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"100 kHz" RBW and VBW are set to 100 kHz for offset frequencies at +/- 1800
kHz from the carrier

Remote command:
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:RESolution
on page 132

High Dynamic — Advanced tab <— Meas Settings
If activated, the results of the (I/Q-based) Modulation Spectrum measurement are cor-
rected by the instrument's inherent noise, which increases the dynamic range.

When "High Dynamic" is activated, a measurement of the instrument's inherent noise
is automatically carried out. The instrument's inherent noise is then removed from the
measured results. The inherent noise of the instrument depends on the selected center
frequency and level setting. Therefore the measurement of the inherent noise is repea-
ted whenever one of these parameters is changed.

In addition, for instruments with (early) detector boards with an even hardware code
(see column "HWC" in the hardware information dialog) phase noise is reduced (at 600
kHz offset frequencies).

Note: For best performance for modulation accuracy measurements on instruments
with early detector boards, deactivate the "High Dynamic" mode.

Remote command:
CONFigure:SPECtrum:HDYNamic on page 130

Wide Mod. Freq. List — Advanced tab — Meas Settings
For Wide Modulation Spectrum measurements, the wide modulation frequency list con-
trols whether offset frequencies are measured up to 1800 kHz or 6000 kHz.

"Narrow" The measurement is performed for offset frequencies up to 1800 kHz
from the carrier; this setting improves measurement speed

"Wide" (Default) The measurement is performed for offset frequencies up to
6000 kHz from the carrier

Remote command:
CONFigure:WSPectrum:MODulation:LIST:SELect on page 139

No. of Bins < Advanced tab < Meas Settings
This parameter specifies the number of bins for the histogram of the "Trigger to Sync"
measurement.

Remote command:
CONFigure:TRGS:NOFBins on page 136

Adaptive Data Size < Advanced tab < Meas Settings
This parameter specifies the number of measurements (I/Q captures) after which the x-
axis is fixed for the histogram calculation of the "Trigger to Sync" measurement.

Remote command:
CONFigure:TRGS:ADPSize on page 136
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1Q Correlation Threshold — Advanced tab < Meas Settings

This threshold determines whether a burst is accepted if Measure only on Sync is acti-
vated. If the correlation value between the ideal |Q signal of the given TSC and the
measured TSC is below the 1Q correlation threshold, then the application reports "Sync
not found" in the status bar. Additionally, such bursts are ignored if "Measure only on
Sync" is activated.

Note: If the R&S FSV-K10 is configured to measure GMSK normal bursts, a threshold
below 97% will also accept 8PSK normal bursts (with the same TSC) for analysis. In
this case, activate Measure only on Sync and set the IQ Correlation Threshold to 97%.
This will exclude the 8PSK normal bursts from the analysis.

Remote command:
CONFigure[:MS]:SYNC:IQCThreshold on page 125

Symbol Decision «<— Advanced tab < Meas Settings

The symbol decision determines how the symbols are detected in the demodulator.
The setting of this parameter does not effect the demodulation of normal bursts with
GMSK modulator. For normal bursts with 8PSK, 16QAM, 32QAM or AQPSK modula-
tion or Higher Symbol Rate bursts with QPSK, 16QAM or 32QAM modulation use this
parameter to get a trade-off between performance (symbol error rate of the R&S FSV-
K10) and measurement speed.

"Auto" Automatically selects the symbol decision method.

"Linear" Linear symbol decision: Uses inverse filtering (a kind of zero-forcing
filter) and a symbol-wise decision method. This method is recommen-
ded for high symbol to noise ratios, but not for Higher Symbol Rate
bursts with a narrow pulse. The inverse filter colors the noise inside
the signal bandwidth and therefore is not recommended for narrow-
band signals or signals with a low signal to noise ratio. Peaks in the
"EVM vs Time" measurement (see Chapter 3.1.4, "EVM vs Time",
on page 15) may occur if the "Linear" symbol decision algorithm fails.
In that case use the "Sequence" method. Linear is the fastest option.

"Sequence" Symbol decision via sequence estimation. This method uses an algo-
rithm that minimizes the symbol errors of the entire burst. It requires
that the tail bits in the analyzed signal are correct. It has a better per-
formance (lower symbol error rate) compared to the "Linear" method,
especially at low signal to noise ratios, but with a loss of measure-
ment speed. This method is recommended for normal bursts with
16QAM or 32QAM modulation and for Higher Symbol Rate bursts
with a narrow pulse.

Tip: Use this setting if it reduces the EVM RMS measurement result.

Remote command:
CONFigure[:MS] :DEMod:DECision on page 111

Tail & TSC Bits < Advanced tab < Meas Settings

The R&S FSV-K10 demodulator requires the bits of the burst (Tail, Data, TSC, Data,
Tail) to provide an ideal version of the measured signal. The "Data" bits can be random
and are typically not known inside the demodulator of the R&S FSV-K10. "Tail" and
"TSC" bits are specified in the "Burst" dialog box (see "Burst" on page 63).

"Detected" The detected Tail and TSC bits are used to construct the ideal signal.

|
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"Standard" The standard Tail and TSC bits (as set in the "Burst" dialog box) are
used to construct the ideal signal.
Using the standard bits can be advantageous to verify whether the
device under test sends the correct Tail and TSC bits. Incorrect bits
would lead to peaks in the "EVM vs Time" trace (see Chapter 3.1.4,
"EVM vs Time", on page 15) at the positions of the incorrect bits.

Remote command:
CONFigure[:MS] :DEMod:STDBits on page 112

Multi Meas Tab «— Meas Settings
This tab allows you to perform several measurements at once.

Il Measurement Settings

| Multi Meas '

Multiple Measurement Mode active — Multi Meas Tab — Meas Settings

Activates the multiple measurement mode. In this mode, several measurement results
can be calculated on the same captured 1/Q data in parallel. Only the results of the
selected measurements are available. The softkeys for the other measurements only
become available again when you deactivate multiple measurement mode or include
the measurement in the multiple measurement selection.

Use this mode to reduce total measurement time if you know in advance which mea-
surement results are required.

Remote command:
CONFigure[:MS]:MULT1:STATe on page 119

Power vs Time «— Multi Meas Tab «— Meas Settings
If enabled, the results of the "Power vs Time" measurement (see Chapter 3.1.8,
"Power vs Time", on page 20) are included in an active multiple measurement.

Remote command:
CONFigure[:MS]:MULT1i:BURSt:PTEMplate on page 118

Demod < Multi Meas Tab < Meas Settings

If enabled, the results of the "Modulation Accuracy", "EVM vs Time", "Phase Error vs
Time" and "Magnitude Error vs Time" measurements are included in an active multiple
measurement.

See:

Chapter 3.1.2, "Modulation Accuracy", on page 13
Chapter 3.1.4, "EVM vs Time", on page 15
Chapter 3.1.3, "Phase Error vs Time", on page 14
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Chapter 3.1.5, "Magnitude Error vs Time", on page 17

Remote command:
CONFigure[:MS] :MULT1i:BURSt:DEModulation on page 118

Constellation — Multi Meas Tab <— Meas Settings
If enabled, the results of the "Constellation" measurement (see Chapter 3.1.6, "Con-
stellation", on page 18) are included in an active multiple measurement.

Remote command:
CONFigure[:MS] :MULT1i:BURSt:CONStell on page 117

Modulation Spectrum — Multi Meas Tab «— Meas Settings
If enabled, the results of the "Modulation Spectrum" measurement (see Chapter 3.1.9,
"Modulation Spectrum”, on page 24) are included in an active multiple measurement.

Note: By default, list results are calculated. To receive graph results, set the "Display
List/Graph" softkey to "Graph" (see "Display List/Graph" on page 80).

Remote command:
CONFigure[:MS] :MULTi:SPECtrum:MODulation on page 118

Transient Spectrum — Multi Meas Tab — Meas Settings
If enabled, the results of the "Transient Spectrum” measurement (see Chapter 3.1.10,
"Transient Spectrum", on page 27) are included in an active multiple measurement.

Note: By default, list results are calculated. To receive graph results, set the "Display
List/Graph" softkey to "Graph" (see "Display List/Graph" on page 80).

Remote command:

CONFigure[:MS]:MULTi:SPECtrum:SWITching on page 119

Multicarrier tab < Meas Settings
This tab provides settings related to measurements on multi-carrier base stations.

Measurement Settings X

Demod | Advanced !Mulli Canieré

CONFlgure:MS:MCARrier :MCBTs ON — = / Multi Carrier BTS
CONFigure:MS:MCARrier:ACTCarriers 1 —p» Mo, of active Carriers 1
CONFigure:M5:MCARrier:BTSClass 1 — BTS Class 1
CONFigure:M3:MCARrier:FILTer MC400 —p= PvT Filter 400 kHz MC

Multicarrier BTS «— Multicarrier tab — Meas Settings

This parameter informs the R&S FSV-K10 that the measured signal is a multi-carrier
signal. This function is only available if the "Device Type" is a "BTS" type (see "Device
Under Test: Type" on page 54).

Activating this checkbox has the following effects:

® An additional multi-carrier filter is switched into the demodulation path of the
R&S FSV-K10. This filter can, for example, suppress up to six adjacent channels
with a channel spacing of 600 kHz from the measured channel (at the set center
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frequency) and 30 dB higher power compared to the measured channel. This filter
is also taken into account during the generation of the ideal (reference) signal in
order to get meaningful EVM values. (Otherwise there would be an increase in
EVM because the measured signal has a smaller bandwidth compared to the refer-
ence signal).
The constellation diagram of normal bursts with GMSK modulation then becomes
similar to a 12PSK constellation.

® Additional multi-carrier parameters become available.

Remote command:
CONFigure[:MS]:MCARrier:MCBTs on page 116

No. of active Carriers < Multicarrier tab < Meas Settings

Specifies the total number of active carriers of the multi-carrier BTS to be measured.
Its value affects the calculation of the limits according to the 3GPP standard for the
modulation spectrum measurement, see 3GPP2 TS 45.005 (chapter 4.2.1. "Spectrum
due to modulation and wide band noise"). The limit is relaxed by 10*log(N) dB for fre-
quencies = 1.8 MHz.

Remote command:
CONFigure[:MS] :MCARrier:ACTCarriers on page 115

BTS Class <— Multicarrier tab < Meas Settings
For future use.

Remote command:
CONFigure[:MS]:MCARrier:BTSClass on page 115

PvT Filter — Multicarrier tab — Meas Settings

Controls the filter used to reduced the measurement bandwidth for multi-carrier "Power
vs Time" measurements. For multi-carrier BTS measurements, the PvT Filter parame-
ter in the "Advanced" tab is ignored (see "PvT Filter" on page 67).

For further details on filtering in the R&S FSV-K10 see Chapter 3.2.8, "Overview of fil-
ters in R&S FSV-K10", on page 41.

The following filters are supported:

Note: The PVT filter is optimized to get smooth edges after filtering burst signals and to
suppress adjacent, active channels.

"400 kHz MC"  (default) Recommended for measurements with multi channels of
equal power.

"300 kHz MC" Recommended for measurement scenarios where a total of six chan-
nels is active and the channel to be measured has a reduced power
(e.g. 30 dB) compared to its adjacent channels.

Remote command:
CONFigure[:MS]:MCARrier:FILTer on page 116

Auto Set tab «— Meas Settings
Select the parameters to be set automatically when you press the [AUTO SET] key or
"Auto Set" softkey.

Operating Manual 1176.7526.02 — 07 74



Softkeys and Settings of the GSM Menu

‘ Auto Set

CONFilgure:MS:AUTO: LEVel QN

CONFigure:MZ:AUTO:LEVel OQNCE

CONFigure:M3:AUTO;: FEAMe ON

CONFigure:M3;AUTO: FRAMe ONCE

CONFigure:M3:;AUTO: TRIGger ON

CONFigure:M2:AUTO:TRIGger QNCE

Level < Auto Set tab «— Meas Settings
When activated, a single auto level measurement is performed when the [AUTO SET]
key is pressed.

Press the button to perform a single auto level measurement immediately.

Note: Out-of-band signals can cause a permanent IF overload when you start an auto
level measurement. For multi-carrier signals, enable the Multicarrier BTS option to
avoid an overload. See also Chapter 3.2.8.1, "Multi Carrier Filter", on page 42.

Remote command:

CONF:AUTO:LEV ON: Execute Auto Level on Auto Set.

CONF:AUTO:LEV OFF: Do not execute Auto Level on Auto Set.
CONF:AUTO:LEV ONCE: Perform one Auto Level measurement immediately.
see CONFigure[:MS] :AUTO: LEVel on page 97

Frame Configuration < Auto Set tab — Meas Settings
When activated, a single auto frame configuration measurement is performed when the
[AUTO SET] key is pressed.

The auto frame configuration measurement may take a long time, therefore it is deacti-
vated by default. The following parameters are detected and automatically measured:

® Active slots

Slot configuration (burst type, modulation, filter, TSC)

Equal time slot length

For VAMOS normal burst and GMSK: TSCs of set 1 and set 2

For VAMOS normal burst and AQPSK: TSCs of both subchannels (restrictions see
Table 3-6) and SCPIR

Press the button to perform a single auto frame configuration measurement immedi-
ately.

Note: The auto frame configuration typically does not work with frequency hopping
systems, unless the trigger offset is set correctly. In this case not every frame is popu-
lated by a modulated GSM signal. A workaround is to use auto frame configuration
with a manually set trigger offset:

® Set "Synchronization" = "None"

® Set the trigger offset manually in the "Power vs Time" measurement.

® Set "Synchronization" back to "Burst + TSC" or "TSC".

® Deactivate the "Trigger" check box in the "Auto Set" tab.
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® Press the [AUTO SET] key to run the auto frame configuration measurement.

Remote command:

CONF:AUTO: FRAM ON: Execute Auto Frame Configuration on Auto Set.
CONF:AUTO:FRAM OFF: Do not execute Auto Frame Configuration on Auto Set.
CONF:AUTO: FRAM ONCE: Perform one Auto Frame Configuration measurement
immediately.

see CONFigure[:MS] : AUTO: FRAMe on page 96

Trigger — Auto Set tab — Meas Settings
If activated, the following parameters are detected and automatically measured when
the [AUTO SET] key is pressed:

® Trigger Offset (for external and IF power trigger)
® Trigger Level (for IF power trigger only)

Press the button to perform a single auto trigger measurement immediately.
For details on the parameters refer to "General Settings" on page 53.

Remote command:

CONF:AUTO:TRIG ON: Execute Auto Trigger on Auto Set.

CONF:AUTO:TRIG OFF: Do not execute Auto Trigger on Auto Set.
CONF:AUTO:TRIG ONCE: Perform one Auto Trigger measurement immediately.
see CONFigure[:MS] :AUTO: TRIGger on page 97

Demod
Opens a demodulation submenu.

This softkey is only available if the "Synchronization" setting is set to "TSC" or "Burst
+TSC" (General Settings, see "Synchronization" on page 56).

General Settings — Demod
For details refer to the "General Settings" on page 53 softkey in the root menu of the
GSM option.

Meas Settings — Demod
For details refer to the "Meas Settings" on page 61 softkey in the root menu of the
GSM option.

Modulation Accuracy — Demod
Displays the Modulation Accuracy measurement results.

For details on the measurement refer to Chapter 3.1.2, "Modulation Accuracy",
on page 13.

Note: Modulation Accuracy results can be included in multiple measurements (see
"Multi Meas Tab" on page 72). In this case, you do not need to start a new measure-
ment.

If the "Modulation Accuracy" softkey is not available, include "Demod" in the multiple
measurement selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:MACCuracy[:IMMediate] on page 127
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EVM — Demod
Displays the "EVM vs Time" measurement results. For details on the measurements
refer to Chapter 3.1.4, "EVM vs Time", on page 15.

Note: EVM vs Time results can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "EVM vs Time" softkey is not available, include "Demod" in the multiple measure-
ment selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:ETIMe[:IMMediate] on page 127

Phase Error < Demod
Displays the "Phase Error vs Time" measurement results. For details on the measure-
ments refer to Chapter 3.1.3, "Phase Error vs Time", on page 14.

Note: Phase Error vs Time results can be included in multiple measurements (see
"Multi Meas Tab" on page 72). In this case, you do not need to start a new measure-
ment.

If the "Phase Error" softkey is not available, include "Demod" in the multiple measure-
ment selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:PFERror[:IMMediate] on page 128

Magnitude Error — Demod
Displays the magnitude error measurement results. For details see Chapter 3.1.5,
"Magnitude Error vs Time", on page 17.

Note: Magnitude Error vs Time results can be included in multiple measurements (see
"Multi Meas Tab" on page 72). In this case, you do not need to start a new measure-
ment.

If the "Magnitude Error" softkey is not available, include "Demod" in the multiple mea-
surement selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:MERRor [:IMMediate] on page 127

Constell — Demod
Displays the "Constellation" measurement results. For details see Chapter 3.1.6, "Con-
stellation", on page 18.

Note: Constellation diagrams can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.
If the "Constell" softkey is not available, include "Constellation" in the multiple mea-
surement selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:CONStell[:IMMediate] on page 127

Trigger to Sync — Demod
Displays the "Trigger to Sync" measurement results. For details see Chapter 3.1.7,
"Trigger to Sync", on page 19.

Note: The "Trigger to Sync" measurement is only available when using external trigger
mode.
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Remote command:
CONFigure:TRGS[:IMMediate] on page 136

R&S Support < Demod
See "R&S Support" on page 86

PvT
Opens the submenu for "Power vs Time" settings, starts the measurement and dis-
plays the measurement results. See also Chapter 3.1.8, "Power vs Time", on page 20.

Note: Power vs. Time results can be included in multiple measurements (see "Multi
Meas Tab" on page 72). In this case, you do not need to start a new measurement.

If the "PvT" softkey is not available, include "Power vs. Time" in the multiple measure-
ment selection or disable the multiple measurement mode.

Remote command:
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128

General Settings — PvT
For details refer to the "General Settings" on page 53 softkey in the root menu of the
GSM option.

Meas Settings «— PvT
For details refer to the "Meas Settings" on page 61 softkey in the root menu of the
GSM option.

Full — PvT
Switches the "Power vs Time" measurement to the "full burst" view.

Remote command:
CONF:BURS:PTEM:SEL FULL, see CONFigure:BURSt:PTEMplate:SELect
on page 129

Rising — PvT
Switches the "Power vs Time" measurement to a view of the rising edges only (the rest
of the burst is removed).

Remote command:
CONF:BURS:PTEM:SEL RIS, see CONFigure:BURSt:PTEMplate:SELect
on page 129

Falling — PvT
Switches the "Power vs Time" measurement to a view of the falling edges only (the
rest of the burst is removed).

Remote command:
CONF:BURS:PTEM:SEL FALL, see CONFigure:BURSt:PTEMplate:SELect
on page 129

Rise & Fall < PvT

Switches the "Power vs Time" measurement to the "rise & fall" view, i.e. only rising and
falling edges of the bursts are displayed.
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Remote command:
CONF:BURS:PTEM:SEL FRIS, see CONFigure:BURSt:PTEMplate:SELect
on page 129

Top < PvT
Switches the "Power vs Time" measurement to the "top" view, i.e. the useful part of the
bursts are shown with a zoomed y-axis.

Remote command:
CONF:BURS:PTEM:SEL TOP, see CONFigure:BURSt:PTEMplate:SELect
on page 129

R&S Support < PvT
See "R&S Support" on page 86

Spectrum
Opens a submenu for spectrum measurement settings.

General Settings — Spectrum
For details refer to the General Settings softkey in the root menu of the GSM option.

Meas Settings < Spectrum
For details refer to the Meas Settings softkey in the root menu of the GSM option.

Modulation Spectrum «— Spectrum
Displays the "Modulation Spectrum" measurement results.

For details on the measurement refer to Chapter 3.1.9, "Modulation Spectrum”,
on page 24.

Note: Modulation Spectrum results can be included in multiple measurements (see
"Multi Meas Tab" on page 72). In this case, you do not need to start a new measure-
ment.

If the "Modulation Spectrum” softkey is not available, include "Modulation Spectrum" in
the multiple measurement selection or disable the multiple measurement mode.

Remote command:
CONFigure:SPECtrum:MODulation(:IMMediate] on page 132

Transient Spectrum < Spectrum
Displays the "Transient Spectrum" measurement results.

For details on the measurement refer to Chapter 3.1.10, "Transient Spectrum”,
on page 27.

Note: Transient Spectrum results can be included in multiple measurements (see
"Multi Meas Tab" on page 72). In this case, you do not need to start a new measure-
ment.

If the "Transient Spectrum” softkey is not available, include "Transient Spectrum" in the
multiple measurement selection or disable the multiple measurement mode.

Remote command:
CONFigure:SPECtrum: SWITching[:IMMediate] on page 134
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Display List/Graph <— Spectrum
Sets the display mode of the "Modulation Spectrum" and the "Transient Spectrum"
measurements.

"List" Spectrum results are measured at several frequency offsets from the
center frequency. The results are displayed in a table.

"Graph" A spectrum trace is measured and displayed as a graph.

Remote command:
CONFigure:SPECtrum:SELect on page 134

R&S Support — Spectrum
See "R&S Support" on page 86

Wide Spectrum
Displays a menu for "Wide Spectrum" measurements.

Note: "Wide Spectrum" measurements are performed using the "Spectrum" mode and
thus require either an external or IF power trigger.

General Settings — Wide Spectrum
See "General Settings" on page 53

Meas Settings — Wide Spectrum
See "Meas Settings" on page 61

Wide Mod Spectrum — Wide Spectrum
Starts a "Wide Modulation Spectrum" measurement (see Chapter 3.1.11, "Wide Modu-
lation Spectrum”, on page 28).

Remote command:
CONFigure:WSPectrum:MODulation[:IMMediate] on page 137

Import
Opens the "Choose the file to import" dialog box.

Select the 1Q data file you want to import and press [ENTER]. The extension of data
files is *.iqw.
This function is not available while a measurement is running.

I/Q data is imported into the capture buffer. Then evaluation of the data including aver-
aging (according to Statistic Count) is started. Averaging automatically stops when the
defined "Statistic Count" or the end of the captured data is reached.

To automatically detect the frame/slot configuration of the imported 1/Q data, press the
[AUTO SET] key after import (see also "Frame Configuration" on page 75).
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Example: Saving 1/Q data to an iqw file using MATLAB for import to the R&S FSV-
K10 option

Note:

® |/Q values are in the unit Volt

Sample rate = 6.5 MHz

Minimum number of complex samples = 68751 (10 ms capture time)
Maximum number of complex samples = 6503751 (1 s capture time)
The data order of the float values in the iqw file is IIl...QQQ...

IQ = randn(1,68751)+1i*randn(1,68751); % Example for I/Q data

ig interleaved = [real(IQ(:)) ; imag(IQ(:)) 17
fid = fopen('IQ for import into K1O0.igw','w');
fwrite (fid, single(ig interleaved), 'float32');
fclose (fid) ;

Remote command:
MMEMory:LOAD:TIQ:STATe on page 185

Export
Opens the "Choose the file to export" dialog box.

Enter the path and the name of the 1/Q data file you want to export and press ENTER.
The extension of data files is *.iqw. If the file cannot be created or if there is no valid I/Q
data to export an error message is displayed.

This function is not available while a measurement is running.

Example: Loading 1/Q data exported from the R&S FSV-K10 option using MAT-
LAB

Note:

® |/Q values are in the unit Volt

Sample rate = 6.5 MHz

Minimum number of complex samples = 68751 (10 ms capture time)
Maximum number of complex samples = 6503751 (1 s capture time)
The data order of the float values in the iqw file is Ill...QQQ...

fid = fopen('IQ exported from KlO0.igw', 'r');
[samples, count] = fread(fid,inf, 'float32"'");
fclose (fid);

nof cplx smpls = floor (count/2);

IQ = samples (l:nof cplx smpls) + li*samples (nof cplx smpls+l:
2*nof cplx smpls);

plot (20*1ogl0 (abs (IQ)),"'.-");

Remote command:
MMEMory: STORe: IQ:STATe on page 186

R&S Support
See "R&S Support" on page 86



TRACE Key

3.4 FREQ Key

This key opens the "General Settings" dialog box and directly jumps to the "Frequency"
field (see "Frequency" on page 55).

3.5 AMPT Key

This key opens the "General Settings" dialog box and directly jumps to the "Reference
Level" field (see "Reference Level" on page 55).

3.6 AUTO SET Key

The AUTO SET key starts a single auto set procedure. Select the parameters to be set
automatically in the "Auto Set tab" on page 74 of the "Meas Settings" on page 61 dia-
log box.

3.7 SWEEP Key

This key opens the "Sweep" menu which contains the following softkeys:

Refresh

Repeats the evaluation of the data currently in the capture buffer without capturing new
data. This is useful after changing settings, for example the Statistic Count. Averaging
is performed according to the "Statistic Count" and automatically stops when the
defined "Statistic Count" or the end of the captured data is reached.

Remote command:

INITiate:REFMeas|[:IMMediate] on page 180

3.8 TRACE Key

This key opens the "Trace Wizard" dialog box.

Trace Wizard

x|
-
Trace 2 Max Hold

Trace 3 Min Hold

Trace 4 Clear \Write




3.9

3.10

Softkeys of the Marker Menu — MKR Key

In the Trace Wizard you can select which traces of a graph are displayed in which
mode (Average, Max Hold, Min Hold or Clear Write) or which should be hidden (Blank).
The following table shows the available traces and modes, depending on the measure-
ment.

Measurement Trace 1 Trace 2 Trace 3 Trace 4
Power vs Time: Average Max Hold Min Hold Clear Write
Graph Blank Blank Blank Blank

EVM vs Time:

Graph

Phase Error vs

Time: Graph

Magnitude Error vs

Time: Graph

Constellation: - - - Clear Write
Graph Blank
Modulation Spec- Average - - Clear Write
trum: Frequency Blank Blank
Domain

Transient Spec- - Max Hold - Clear Write
trum: Frequency Blank Blank
Domain

Trigger to Sync: Histogram PDF of Average - -

Graph Blank Blank

For a description of the trace modes see the "Trace Mode Overview" section in the
base unit manual.

Remote command:
DISPlay[:WINDow<n>]:TRACe<t>:MODE on page 141

TRIG Key

This key opens the "General Settings" dialog box and directly jumps to the "Trigger
Mode" field (see "Trigger Mode" on page 57).

Softkeys of the Marker Menu — MKR Key

The following table shows the softkeys of the marker menu specific to the GSM mode.
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Marker 1/2/3/4

Opens the "Marker" dialog box for the selected marker and activates the marker. The
current marker location on the x-axis is indicated. To set the marker to a different point,
enter the new x-value.

The values for all active markers are displayed in the diagram.
To deactivate a marker, select the softkey again.

Remote command:
CALCulate<n>:MARKer<m>[:STATe] on page 91
To activate or deactivate a marker.
CALCulate<n>:MARKer<m>[:STATe] on page 91
To move a marker or query its position.
CALCulate<n>:MARKer<m>:Y? on page 94

To query the value of a marker.

Unzoom
Resets the zoom to the default state.

Remote command:
CALCulate<n>:MARKer<m>:ZOOM on page 94

Marker Zoom
Opens a dialog box in which you can enter the zoom factor for marker 1. The maxi-
mum zoom factor depends on the measurement.

Remote command:
CALCulate<n>:MARKer<m>:ZOOM on page 94

All Marker Off
Switches all markers off.

Remote command:
CALCulate<n>:MARKer<m>:AOFF on page 92

3.11 Softkeys of the Marker to Menu — MKR-> Key

This section describes the softkeys of the "Marker To" menu available for the GSM
mode.

Marker to Trace
Opens an edit dialog box to enter the number of the trace on which the marker is to be
placed.

Remote command:
CALCulate<n>:MARKer<m>:TRACe on page 93
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3.12 Softkeys of the Input/Output Menu

The following chapter describes all softkeys available in the "Input/Output" menu for
GSM measurements. Note that the digital baseband functions are only available if the
optional Digital Baseband Interface (R&S FSV-B17) is installed.

For details see the base unit description.
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EXIQ

Opens a configuration dialog box for an optionally connected R&S EX-IQ-BOX and a
submenu to access the main settings quickly.

Note: The EX-IQ-Box functionality is not supported for R&S FSV models
1307.9002Kxx.

If the optional R&S DiglConf software is installed, the submenu consists only of one
key to access the software. Note that R&S DiglConf requires a USB connection
(not LAN!) from the R&S FSVA/FSV to the R&S EX-IQ-BOX in addition to the R&S
Digital I/Q Interface connection. R&S DiglConf version 2.10 or higher is required.

For typical applications of the R&S EX-IQ-BOX see also the description of the R&S
Digital 1/Q Interface (R&S FSV-B17) in the base unit manual.

For details on configuration see the "R&S®EXx I/Q Box - External Signal Interface Mod-
ule Manual".

For details on installation and operation of the R&S DiglConf software, see the
"R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software Operating Man-
ual".

TX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the R&S FSVA/FSV for digital
output to a connected device ("Transmitter" Type).

RX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the R&S FSVA/FSV for digital
input from a connected device ("Receiver" Type).

Send To «— EXIQ
The configuration settings defined in the dialog box are transferred to the R&S EX-IQ-
BOX.

Firmware Update — EXIQ

If a firmware update for the R&S EX-IQ-BOX is delivered with the R&S FSVA/FSV firm-
ware, this function is available. In this case, when you select the softkey, the firmware
update is performed.

Operating Manual 1176.7526.02 — 07 85
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R&S Support — EXIQ
Stores useful information for troubleshooting in case of errors.

This data is stored in the C:\R_S\Instr\user\Support directory on the instru-
ment.

If you contact the Rohde&Schwarz support to get help for a certain problem, send
these files to the support in order to identify and solve the problem faster.

DiglConf — EXIQ
Starts the optional R&S DiglConf application. This softkey is only available if the
optional software is installed.

To return to the R&S FSVA/FSV application, press any key on the front panel. The
application is displayed with the "EXIQ" menu, regardless of which key was pressed.

For details on the R&S DiglConf application, see the "R&S®EX-IQ-BOX Digital Inter-
face Module R&S®DiglConf Software Operating Manual".

Note: If you close the R&S DiglConf window using the "Close" icon, the window is
minimized, not closed.

If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is
no longer available until you restart the application using the "DiglConf" softkey in the
R&S FSVA/FSV once again.

Remote command:

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.
Such commands are passed on from the R&S FSVA/FSV to the R&S DiglConf auto-
matically which then configures the R&S EX-IQ-BOX via the USB connection.

All remote commands available for configuration via the R&S DiglConf software are
described in the "R&S®EX-IQ-BOX Digital Interface Module R&S®DiglConf Software
Operating Manual".

Example 1:

SOURce : EBOX: *RST

SOURce : EBOX: *IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:

SOURce :EBOX:USER:CLOCk:REFerence: FREQuency 5MHZ

Defines the frequency value of the reference clock.
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Notation

Remote Commands (GSM)

In this section, all remote control commands specific to the GSM option R&S FSV-K10
are described in detail. For details on conventions used in this chapter refer to section
Chapter 4.1, "Notation", on page 87.

i

The remote commands of the R&S FSV-K10 are compatible to the FS-K5 option for the
FSP/FSQ family to a great extent (see the corresponding notes in the individual com-
mand descriptions). However, full compatibility can not be ensured.

4.1

For further information on analyzer or basic settings commands, refer to the corre-
sponding subsystem in the base unit description.

At the end of this chapter, an example program for a GSM measurement via remote
control is provided.
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@ ABORIE SUDSYSIEM...ociiiee e 90
o  CALCuUIate SUDSYSIEM......eiiiiiiiiiie et e e 90
@  CONFIQUre SUDSYSIEM........uuiiiiiiiiiiieee et e e e e e e e e e e e e e s e senenreaeeees 94
®  DISPIay SUDSYSIEM.....uuiiiiiiiiii i a e e e 140
®  FETChH SUDSYSIEM...ciiiiiiiiiii e nneee s 144
o INITiate SUDSYSIEM. ... 179
®  INPUL SUDSYSIEM.....ceeiiiiii et e e e e e e e e 181
o  INSTrument SUDSYSIEM.. ... e 184
@  MMEMOrY SUDSYSIEM.....uiiiiiiiieeii et e e e e e e e e e e e e e e e s 185
®  READ SUDSYSIEM....uuiiiiiiiiiiiei e se e e e e e e e e s s e s e e e e e e e aaaeeeeaan 187
®  SENSE SUDSYSIEM.. ..ot e e e 227
®  STATUS SUDSYSTEM..ccciiiiiiie ittt et e e e s st e e e s sbee e e e s snnreeeaeeans 230
0 TRACE SUDSYSIEM. ... e e e e 234
0 TRIGEr SUDSYSIEM...ciiiiiiiiiie e 236
o Commands for Compatibility...........ooiiuiiiiiiiii e 239
e Example for a Measurement Performed via Remote Control.........cccccceveeeeerinnnes 240
Notation

In the following sections, all commands implemented in the instrument are first listed
and then described in detail, arranged according to the command subsystems. The
notation is adapted to the SCPI standard. The SCPI conformity information is included
in the individual description of the commands.

Individual Description

The individual description contains the complete notation of the command. An example
for each command, the *RST value and the SCPI information are included as well.

The options and operating modes for which a command can be used are indicated by
the following abbreviations:



Notation

Abbreviation Description

A spectrum analysis

A-F spectrum analysis — span > 0 only (frequency mode)

A-T spectrum analysis — zero span only (time mode)

ADEMOD analog demodulation (option R&S FSV-K7)

BT Bluetooth (option R&S FSV-K8)

CDMA CDMA 2000 base station measurements (option R&S FSV-K82)

EVDO 1xEV-DO base station analysis (option R&S FSV-K84)

GSM GSM/Edge measurements (option R&S FSV-K10)

1Q I1Q Analyzer mode

OFDM WiMAX IEEE 802.16 OFDM measurements (option R&S FSV-K93)

OFDMA/WiBro WiMAX IEEE 802.16e OFDMA/WiBro measurements (option R&S FSV-K93)

NF Noise Figure measurements (R&S FSV-K30)

PHN Phase Noise measurements (R&S FSV-K40)

PSM Power Sensor measurements (option R&S FSV-K9)

SFM Stereo FM measurements (optionR&S FSV-K7S)

SPECM Spectogram mode (option R&S FSV-K14)

TDS TD-SCDMA base station / UE measurements (option R&S FSV-K76/K77)

VSA Vector Signal Analysis (option R&S FSV-K70)

WCDMA 3GPP Base Station measurements (option R&S FSV-K72), 3GPP UE measure-
ments (option R&S FSV-K73)

WLAN WLAN TX measurements (option R&S FSV-K91)

The spectrum analysis mode is implemented in the basic unit. For the other modes, the
corresponding options are required.

Upper/Lower Case Notation

Upper/lower case letters are used to mark the long or short form of the key words of a
command in the description. The instrument itself does not distinguish between upper
and lower case letters.

Special Characters

| A selection of key words with an identical effect exists for several commands. These keywords
are indicated in the same line; they are separated by a vertical stroke. Only one of these key-
words needs to be included in the header of the command. The effect of the command is inde-
pendent of which of the keywords is used.

Example:
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SENSe:FREQuency:CW| :FIXed

The two following commands with identical meaning can be created. They set the fre-
quency of the fixed frequency signal to 1 kHz:

SENSe:FREQuency:CW 1E3
SENSe:FREQuency:FIXed 1E3

A vertical stroke in parameter indications marks alternative possibilities in the sense of
"or". The effect of the command differs, depending on which parameter is used.

Example: Selection of the parameters for the command

[SENSe<l..4>:]AVERage<l..4>:TYPE VIDeo | LINear

i} Key words in square brackets can be omitted when composing the header. The full command
length must be accepted by the instrument for reasons of compatibility with the SCPI standards.

Parameters in square brackets can be incorporated optionally in the command or omitted as
well.

{3 Parameters in braces can be incorporated optionally in the command, either not at all, once or
several times.

Description of Parameters

Due to the standardization, the parameter section of SCPI commands consists always
of the same syntactical elements. SCPI has therefore specified a series of definitions,
which are used in the tables of commands. In the tables, these established definitions
are indicated in angled brackets (<...>) and is briefly explained in the following.

For details see the chapter "SCPI Command Structure" in the base unit description.

<Boolean>

This keyword refers to parameters which can adopt two states, "on" and "off". The "off"
state may either be indicated by the keyword OFF or by the numeric value 0, the "on"
state is indicated by ON or any numeric value other than zero. Parameter queries are
always returned the numeric value 0 or 1.

<numeric_value> <num>

These keywords mark parameters which may be entered as numeric values or be set
using specific keywords (character data). The following keywords given below are per-
mitted:

e MaXimum: This keyword sets the parameter to the largest possible value.
® MINimum: This keyword sets the parameter to the smallest possible value.
® DEFault: This keyword is used to reset the parameter to its default value.
® yp: This keyword increments the parameter value.

® DOWN: This keyword decrements the parameter value.



4.2

4.3

431

CALCulate Subsystem

The numeric values associated to MAXimum/MINimum/DEFault can be queried by
adding the corresponding keywords to the command. They must be entered following
the quotation mark.

Example:
SENSe:FREQuency:CENTer? MAXimum

Returns the maximum possible numeric value of the center frequency as result.

<arbitrary block program data>

This keyword is provided for commands the parameters of which consist of a binary
data block.

ABORt Subsystem

The ABORt Subsystem contains the commands for aborting triggered actions. An
action can be triggered again immediately after being aborted. All commands trigger
events, and therefore they have no *RST value.

ABORt

This command aborts a current measurement and resets the trigger system.

Example: ABOR; INIT:IMM
Mode: all
CALCulate Subsystem

The CALCulate subsystem contains commands for converting instrument data, trans-
forming and carrying out corrections. These functions are carried out subsequent to
data acquisition, i.e. following the SENSe Subsystem.

o CALCulate:LIMit SUDSYSTEM......ceiiiiiiiiii e 90
o CALCulate:MARKEr SUDSYSIEM.......ueiiiiiiiieeie e 91

CALCulate:LIMit Subsystem

The CALCulate:LIMit Subsystem contains commands for the limit checks.

CALCulate<n>:LIMit<i>:FAIL?

This command queries the result of the limit check of the limit line indicated in the
selected measurement window. Note that a complete sweep must have been per-
formed to obtain a valid result. A synchronization with *OPC, *OPC? Or *WAI should
therefore be provided.



CALCulate Subsystem

For the power vs. time graph measurement, CALCulate:LIMit1:FAIL? returns the
result for the Max trace and CALCulate:LIMit2:FAIL? returns the result for the Min
trace.

For the modulation spectrum measurements, CALCulate:LIMit1:FAIL? returns the
result for the Average trace. CALCulate:LIMit2:FAIL? is not available.

For the transient spectrum measurements, CALCulate:LIMit1:FAIL? returns the
result for the Max trace. CALCulate:LIMit2:FAIL? is not available.

Suffix:
<n> <1>
irrelevant
<i> The number of the limit line to access.
Return values:
<Result> 1]0| ON | OFF
1
Fail
0
Pass
Example: CALC:LIM2:FAIL?
Usage: Query only
Mode: GSM

4.3.2 CALCulate:MARKer Subsystem

The marker is used to evaluate the (graphical) measurement results at certain trace
points. Therefore, the marker is placed at a certain position (by specifying the X value
or a trace property like maximum or minimum peak search) and then query the marker
value.

6 GSM mode now also supports up to 4 markers.

CALCUIate<n>:MARKEr<M>[1STATE]- cteteteeeeeeeeeeeeeeeeeeeeeieaeeentnnaaaaaaaeaeeeeeeeaaaaaaeeeeeeeeennennes 91
CALCUIate<n>:MARKEI<M>: AOF F......uuutiuiiiiiieieieieeeeeeeeeieteeeeeeeereesrsrerar—— e eaeaaaaeees 92
CALCUIate<n>:MARKEI<M>:TRACE. ......uuuururciieaieieieeeeeeeaetereteerereeerrrersrsr . 93
CALCUIAtE<N>IMARKEISIMS X i eiiiiiee e ettt ieeeeeettee e e e e eeetiaeeeeserstaseeeeeetanaeeessestanaaeeeeenes 93
CALCUIate<N>MARKEISIMS>IY 2. . ettt et e et e et e e et eeeeaeeeeaeeeees 94
CALCulate<n>:MARKEer<m>:ZOOM........ccouuiiiiiee e eea 94

CALCulate<n>:MARKer<m>[:STATe] <State>

This command activates a marker in the specified window.
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Suffix:

<n> <1>
irrelevant

<m> <1.4>

Marker number

Parameters for setting and query:

<State> 1]0| ON | OFF
Example: /I Preset the instrument
*RST

/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Activate Power vs Time measurement
CONFigure:BURSt:PTEMplate:IMMediate
/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Switch all 4 markers on
CALCulate:MARKerl:STATe ON
CALCulate:MARKer2:STATe ON
CALCulate:MARKer3:STATe ON
CALCulate:MARKer4:STATe ON

/I Assign marker 1/2/3/4 to trace 1/2/3/4
CALCulate:MARKerl:TRACe 1
CALCulate:MARKer2:TRACe 2
CALCulate:MARKer3:TRACe 3
CALCulate:MARKer4:TRACe 4

/I Set marker 2 to start of active part of burst
CALCulate:MARKer:X 0

/I Read y-value (level of max trace) of marker 2
CALCulate:MARKer:Y?

/I Switch all markers off
CALCulate:MARKerl:AOFF

Mode: GSM
Manual operation: See "Marker 1/2/3/4" on page 84

CALCulate<n>:MARKer<m>:AOFF

This command all markers off, including delta markers and marker measurement func-

tions.

Suffix:

<n> Selects the measurement window.
<m> depends on mode

irrelevant
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Example: CALC:MARK:AOFF
Switches off all markers.

Usage: Event

Manual operation: See "All Marker Off" on page 84

CALCulate<n>:MARKer<m>:TRACe <Trace>
This command selects the trace a marker is positioned on.
The corresponding trace must have a trace mode other than "Blank".

If necessary, the corresponding marker is switched on prior to the assignment.

Suffix:
<n> Selects the measurement window.
<m> depends on mode
Selects the marker.
Parameters:
<Trace> 1..4
Trace number the marker is positioned on.
Example: CALC:MARK3:TRAC 2

Assigns marker 3 to trace 2.

Manual operation: See "Marker to Trace" on page 84

CALCulate<n>:MARKer<m>:X <Value>
This command positions the selected marker to the indicated position.

The corresponding trace must be active, i.e. its status must not be "BLANK" (see
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 141).

Suffix:

<n> <1>
irrelevant

<m> <1.4>

Marker number

Parameters for setting and query:
<Value> numeric value

x-axis position of the marker
Default unit: NONE

Example: CALCI1:MARK1:X 5

Mode: GSM
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CALCulate<n>:MARKer<m>:Y?

This command returns the y-value at the position of the marker.

Suffix:
<n> <1>

irrelevant
<m> <1.4>

Marker number
Usage: Query only
Mode: GSM

Manual operation: See "Marker 1/2/3/4" on page 84

CALCulate<n>:MARKer<m>:ZOOM <Value>

This command defines the ratio to be zoomed around the marker 1 in the selected
measurement window. The default value is 1, where the full trace is shown.

Suffix:

<n> <1>
irrelevant

<m> <1..4>
irrelevant

Parameters for setting and query:
<Value> numeric value

Zoom factor
Range: 1 to 100

*RST: 1
Default unit: NONE
Mode: GSM

Manual operation: See "Unzoom" on page 84
See "Marker Zoom" on page 84

4.4 CONFigure Subsystem

The CONFigure Subsystem is used to set up the signal characteristics which are used
in the signal, as for example the frame configuration, the measurement type to use,

etc.

o  Configure[:MS] SUDSYSIEML......iuiiiii ittt e e e e e 95
o CONFigure:BURSE SUDSYSIEM........viiieiiiiiiie e 127
o CONFigure:SPECHrum SUbSYStEM....cccoiiiiiiiiiii e 130
e Other Commands in the CONFigure Subsystem..........occeeiiiiiiiiiiiiiie e, 136
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Configure[:MS] subsystem

Commands of the Configure[:MS] subsystem:

CONFIGUIETMSTARFCN. ... et eee et s eee s eee s eee s eee s eseseesese s eeeeseeeeseee s eeeseeean. 96
CONFIGUIELMSTAUTO ...t eeee s s eeeen e s st s e et es s eeese s e eeeneseeeseeneeeeeenenens 96
CONFIgUre[:MSTAUTO:FRAME........c.coeteeeeeeeteteiit e eeeaeee e e e e e eeeaeaeeeeeeeeeeeeeeeesebassarasaannnaanns 96
CONFIigUre[:MS]:AUTO:LEVEL.....ceuiiiteeeee ettt ettt e e e e e e e eea e eeas 97
CONFIgUrE[:MST:AUTO:TRIGUE . .ttttttuuuuiaiaieiesereeeeaaeteteteeeeeereesestnsnnann e seeeaeasaaaaseeeernees 97
(010 1N T U= Y S H 21 =1 o TS 97
CONFIgUre[:MS]:BSTHIESNOIM. ...t e e ettt e e e e e e e e e e aaaeeeeeeeeees 98
CONFigure[:MS]:CHANNEl:FRAME:EQUAL. .....eeeeieieeaeaaaae e 98
CONFigure[:MS]:CHANNEI:MSLOtSIMEASUIE......uuvurereeiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeerssrarananaaaaanns 99
CONFigure[:MS]:CHANNElI:MSLOtS:NOFSIOLS. ........cceeverrerrrrrinririiiaieieseeeeeeseeeeeeesereeeeeeesnnes 99
CONFigure[:MS]:CHANNEl:MSLOtS:OFFSEL........cceeeeeeeeeeeeeeeeeeeeicre s e e e e e e e e e e e e e e e eeeeeees 99
CONFigure[:MS]:CHANNEl:SLOT<S>[:STATE] . uucieieieeeeeeeeeeeeeeeeeeeeeeeeee et e e e e e e 100
CONFigure[:MS:CHANNEL: SLOTSS>FILTEN . et itiieereieeeeeeitiee e e e eeeeiee e e e eeaaiee e e e e eeenaeeeeeeees 100
CONFigure[:MS]:CHANNEL:SLOT<SZIMTYPE. . ettt e 101
CONFigure[:MS]:CHANNEL:SLOT<SZIMULTI. . cceuiiiiiieieieeee et eaes 101
CONFigure[:MS]:CHANNEI:SLOTSS>PCL....ccevviririiiiriiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeesesessarannnana 102
CONFigure[:MS]:CHANNEI:SLOTLS>:SCPII . cccicieeeeeeeeeeeeeeeeeeevetet e s e e e e e e e e e aaaeeeaaeeeees 103
CONFigure[:MS]:CHANRNel:SLOT<s>:SUBChannel<ch>:TSC.............cceeeevererrrrreeninrnnnnnnnnnns 104
CONFigure[:MS]:CHANnNel:SLOT<s>:SUBChannel<ch>TSC:USER...........ccccoeeiirirrrinnnnnnns 105
CONFigure[:MS]J:CHANNEL:SLOTSS>TSC..cciuuueieeieiiiiiieeeeeeieie s e e e e eeiee s e eeeennan e e e seennnaeaaees 106
CONFigure[:MS]:CHANNEl:SLOT<S>:TSC:USER......ciiiii et 108
CONFigure[:MS]:CHANNELSLOTSSZITYPE.....ce ittt e e e eaaas 109
CONFIgUre[:MST:CHANRNELTSC....ceeieeetiietiiticeeeeeeeeie e e e e e e e e eeeeeeeeeeeeeesestabab b aaeaeeeeas 110
CONFigure[:MS]:CHANRNELTSCIUSER....cctiiiieeieeiieccitiie e e e e e e e e e e ssnnrrreeee e e e e e e e e e e s nnnnnnnes 110
CONFIgure[:MS]:DEMOU:DECISION.....uuutuuuuuunaieieeeeeeeesaaeaeeeieteeeeeeeesrssennnnn e aeeeaaaaaaeeees 111
CONFIgUre[:MS]:DEMOA: STDBIS. ..uuuuurruuuuuniiiaieieeeeeeeeeeeeeieeeeeeeeereerersrnrnn e eeeaaaaaaaes 112
CONFIGUrE[:MSTDEVICETYPE. ... seeeeeeeeeeeeseeeeseseseeneeeeeseeseeeeeeneseseseeseeeeseeseseseen s eseseenens 13
CONFigure[:MS]:ECONfigure:MREFErENCE. ....ceevriiiieeniniaaaaaaaae e e e e e eeeeeeeeeeeeeeeeeeeeeeeeeneneneas 113
CONFigure[:MS]:ECONfigure:SLOT<s>:MODUIAtION...........ccceierireeieerereiirieere e 114
CONFiIgure[:MS]:MCARIIEI:STATE]...ecevrrrrrrrururriiiaeieieeeeeeeeeeeeseeerereeeerssrsrsrrnraeeees 114
CONFigure[:MS]:MCARIENHACTCAITIEIS. ..cuieeeeeiieeeceirrreeeeeeeeeeeesseseistsrreeeeeeaeaesesssaesnnresanees 115
CONFIgure[:MS]:MCARIIEIrBTSCIASS. ..cuvvurrrrrruruniiiiiaieieeeeeaeaeaeeeeeeeeeeereersrsrarnn 115
(010N 1o U= Y S LY (@ ANy 1Y o =Y SN 116
CONFIGUrE[:MSTMCARHENMCBTS. ...c..eveeeeeceeeseereeeeeeeeeeeeseeseseseseeseseseeneseseseeseseseeneseseseenes 116
CONFIGUIELMSTMTYPE. ... eee e eeeeees e s eee s ee e eeeeees e eenesees s e s seeseeseseeneseneseneen 116
CONFiIgUre[:MS]:MULTI:BURSECONSEEIL. ... e eeeereseseeseeeseseeseseseeeeseseseeseseseseseseseesesesenen 17
CONFigure[:MS]:MULTi:BURSt:DEMOAUIBtION. ....cccieieieeeeeeeeeeeeeeeeeeeeeeeevevee e 118
CONFigure[:MS]:MULTI:BURSEPTEMPIALE. ....uueeeeeeieieeeeeeeeeeeeeeeeeeeeeeeeenentese e e e e 118
CONFigure[:MS]:MULTIi:SPECtrum:MODUIAtION. ....cccuvuieieieeiiiee e eeeeeie e e e ereevee e e s eeen e e 118
CONFigure[:MS]:MULTi:SPECtrUm:SWITChING. «..cvevuuennaaaaaae e e e e eeeeeeee e 119
CONFIGUrEL:MSTMULTIESTATE. ... eeeeeeeeseseseseesseseeeeseseeeeneseseseeneseseseeseeeseeneeeeesnnens 119
CONFIGUrE[:MSTNETWOIKE TYPEL cov.eceeeeeeeeeeeeeeeeseeseeeesessesesseseeseseeseseeseseeseseeseeseseeseseneens 121
CONFigure[:MS]:NETWork:FREQUENCY:BAND.........uuuuuuiiieieieieeeeeeeeeeeeeeeeeeeeeresessarenannnnnnns 121
CONFIgQUIE[:MS]:POWETCLASS. ....ccceiieccetiererteeeteeeeeeeeesentsbaaeeeeeeaaeeeseessnansnrseaeeeeaaaaeeeannn 122
CONFIgUre[:MS]:POWET S TATIC. ..eeeeeeeeeeeeeeeeeeetesentnnnnaaaasaseseesasasaaaeaserereeseeesssssnsnsnnnnnnnnns 123
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CONFIigUre[:MSJ:POWETAUTO.....ceuuuiieeeeieeite i e e e eetttee s e e s ettt s e e e eeeaana s e e e eeetnnaaeaseeensaneaaeees 123
CONFigure[:MS]:POWer:AUTO:SWEED:TIME. .......ceeeeeereeeeseeeeseesesseseeeeseesesseseseeseseeseseaees 124
CONFIGUIELMSTPRATE ... eeeeeeseeeeseeseeeeeeeseseeseseeseseeseesesesesesseseeseseseeseseeseeseseeneseas 124
CONFIGUIE[:MS - RESTOIE. c.evvttttititiceaeieieeeeeeeeeeeeeeeeeeeeeeeaestarabaaaa—aasesaeeaeasaasesseseeeeeeeees 124
CONFIGUIE[IMS:SSEAICN. e ie i e e e e eeeeeeeeeeeeeeeeeeeeee e et e s e e e e e e e e e aaaaeeeseeeeeeesesasssssrasanas 124
CONFigure[:MS]:SYNC:IQCTIreShOld.......ccuuuiiiiieiiiiiiniieieeiieie s eereerie e s e e e eeer e aaees 125
CONFIigUre[:MS]:SYNC:MODE........cettuuieieeiiieieie e e e eeiee e e e e e et e e e s e et s e e eeeeeta e e e ereenaaaaaes 125
CONFIGUIE[:MSTSYNCIONLY ...t eeeeeeeeseseeseseeseseeseseeseseeseeesesn s eneseen s eneeeeeans 126

CONFigure[:MS]:ARFCn <Value>

This command specifies the Absolute Radio Frequency Channel Number (ARFCN) to
be measured. Setting the ARFCN updates the frequency.

Parameters for setting and query:
<Value> numeric value

Range: 0 to 1023 (some values may not be allowed
depending on the selected frequency band)
Default unit: NONE

Example: CONF:ARFC 5
Mode: GSM
Manual operation: See "ARFCN" on page 55

CONFigure[:MS]:AUTO <Value>

This command executes the auto set routines once, i.e. its function corresponds to
pressing the [AUTO SET] key.

Tip: Use CONFigure:MS:AUTO:LEVel ONCE, CONFigure:MS:AUTO:FRAMe ONCE
or CONFigure:MS:AUTO: TRIGger ONCE to execute the auto set routines seperately.

Parameters for setting and query:
<Value> ONCE

Mode: GSM

CONFigure[:MS]:AUTO:FRAMe <Value>
Parameters for setting and query:
<Value> OFF | ON | ONCE

OFF
Switch the function off

ON
Switch the function on

ONCE
Execute the function once

*RST: ON

Example: CONF:AUTO:FRAM OFF
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Mode: GSM

Manual operation: See "Frame Configuration" on page 75

CONFigure[:MS]:AUTO:LEVel <Value>

This command is used to switch on or off automatic level detection while running auto
set. When switched on, level detection is performed on auto set. Using the ONCE
argument starts one auto level measurement immediately.

Parameters for setting and query:

<Value> OFF | ON | ONCE
OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON
Example: CONF:AUTO:LEV OFF
Mode: GSM

Manual operation: See "Level" on page 75

CONFigure[:MS]:AUTO:TRIGger <Value>

This command is used to switch on or off automatic trigger (offset/level) detection while
running auto set. When switched on, trigger detection is performed on auto set. Using
the ONCE argument starts one auto trigger measurement immediately.

Parameters for setting and query:
<Value> OFF | ON | ONCE

OFF
Switch the function off

ON
Switch the function on

ONCE
Execute the function once

*RST: ON
Example: CONF:AUTO:TRIG OFF
Mode: GSM

Manual operation: See "Trigger" on page 76

CONFigure[:MS]:BSEarch <State>

This command toggles between active burst search and inactive burst search.



CONFigure Subsystem

Note

This command is retained for compatibility with R&S FS-K5 only. Use
CONFigure:MS:SYNC:MODE BURSt or CONFigure:MS:SYNC:MODE ALL instead
(see CONFigure[:MS] :SYNC:MODE on page 125).

Parameters for setting and query:

<State> 1]0| ON | OFF
ON
Burst search on
OFF
Burst search off
*RST: 1
Mode: GSM

CONFigure[:MS]:BSTHreshold <Value>
This command changes the burst find threshold.
Note

This command is retained for compatibility with R&S FS-K5 only. Due to the improved
measurement capabilities of this GSM analysis software, this remote control command
(and the function behind) is not required any more.

Parameters for setting and query:
<Value> numeric value

Threshold for burst detection
Default unit: dB

Example: CONF:BSTH 10 DB

Mode: GSM

CONFigure[:MS]:CHANnel:FRAMe:EQUal <State>
If activated, all slots of a frame have the same length (8 x 156.26 normal symbol peri-
ods).

If deactivated, slots number 0 and 4 of a frame have a longer duration, all other a
shorter duration compared to the "equal slot length" (157, 156, 156, 156, 157, 156,
156, 156 normal symbol periods).

See 3GPP TS 51.0213GPP TS 51.021 and 3GPP TS 45.0103GPP TS 45.010 chapter
"6.7 Timeslot length" for further details.

This parameter is used to adjust the time for the "Power vs Time" masks of all slots.
The "Slot to measure" is used as the time reference for the entire frame.

Parameters for setting and query:
<State> 1]0| ON | OFF

*RST: ON
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Example: CONF:CHAN:FRAM:EQU OFF
Mode: GSM

Manual operation: See "Equal Timeslot Length" on page 62

CONFigure[:MS]:CHANnNel:MSLots:MEASure <Value>

This command specifies the slot to be measured in single-slot measurements relative
to the GSM frame start.

Parameters for setting and query:
<Value> numeric value

Slot to measure in single-slot measurements relative to the GSM
start frame

Range: 0 to 7
*RST: 0 Slots
Default unit: NONE

Example: CONF:CHAN:MSL:MEAS 5
Mode: GSM

Manual operation: See "Slot to Measure" on page 61

CONFigure[:MS]:CHANnel:MSLots:NOFSlots <Value>

This command specifies the number of slots to measure for the measurement interval
of multi-slot measurements, i.e. the "Power vs Time" and "Transient Spectrum" mea-
surements. Between 1 and 8 consecutive slots can be measured.

Parameters for setting and query:
<Value> numeric value
Number of slots to measure.

Range: 1t0 8
*RST: 1 Slots
Default unit: NONE

Example: CONF:CHAN:MSL:NOFS 5
Mode: GSM

Manual operation: See "Number of Slots to measure" on page 62

CONFigure[:MS]:CHANnNel:MSLots:OFFSet <Value>

This command specifies the start for the measurement interval for multi-slot measure-
ments, i.e. the "Power vs Time" and "Transient Spectrum" measurements, relative to
the GSM frame boundary.
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Parameters for setting and query:
<Value> numeric value

First slot to measure in multi-slot measurements relative to the
GSM frame start.

Range: 0Oto7
*RST: 0 Slots
Default unit: NONE

Example: CONF :CHAN:MSL:0FFS 5
Mode: GSM

Manual operation: See "First Slot to measure" on page 62

CONFigure[:MS]:CHANNel:SLOT<s>[:STATe] <State>

This command activates this slot (this means, for example, that this slot is not consid-
ered as inactive in the PvT limit evaluation).

Suffix:
<s> <0..7>
Select the slot to configure.

Parameters for setting and query:

<State> 1]0]| ON | OFF

*RST: Slot 0: 1; Slot 1-7: 0
Example: CONF:CHAN:SLOT1 ON
Mode: GSM

Manual operation: See "Active" on page 63

CONFigure[:MS]:CHANnNel:SLOT<s>:FILTer <Value>
This command specifies the pulse shape of the transmit filter of the specified slot.

Suffix:
<s> <0..7>
the slot to configure

Parameters for setting and query:
<Value> GMSK | LINearised | NARRow | WIDE

GMSK
GMSK Pulse

LINearised
Linearised GMSK Pulse

NARRow
Narrow Pulse

WIDE
Wide Pulse

*RST: GMSK
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Example: CONF:CHAN:SLOT:FILT GMSK
Mode: GSM

Manual operation: See "Filter" on page 64

CONFigure[:MS]:CHANNel:SLOT<s>:MTYPe <Value>
This command specifies the modulation type of the specified slot.

Suffix:
<s> <0..7>
the slot to configure

Parameters for setting and query:
<Value> GMSK | QPSK | PSK8 | QAM16 | QAM32 | AQPSk

Modulation type; the available values depend on the burst type.
For Normal Burst GMSK, 8PSK, 16QAM, 32QAM and AQPSK

are available.
For Higher Symbol Rate Burst QPSK, 16QAM and 32QAM are
available.
GMSK
GMSK, Gaussian Minimum Shift Keying, 1 bit/symbol.
QPSK
QPSK, Quadrature Phase Shift keying, 2 bits/symbol.
PSK8
8PSK (EDGE), Phase Shift Keying, 3 bits/symbol.
QAM16
16QAM, 16-ary Quadrature Amplitude Modulation, 4 bits/
symbol.
QAM32
32QAM, 32-ary Quadrature Amplitude Modulation, 5 bits/
symbol.
AQPSk
Adaptive Quadrature Amplitude Modulation
*RST: GMSK

Example: CONF : CHAN:SLOT:MTYP GMSK

Mode: GSM

Manual operation: See "Modulation" on page 64

CONFigure[:MS]:CHANnNel:SLOT<s>:MULTi <Value>

This command defines the used slots of the mobile or base station. The multislot set-
ting defines how many adjacent slots are active and which of the active slots should be
used for synchronization.
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For the phase-frequency error, modulation accuracy and power vs. time measurement
the training sequence for the slot to synchronize must be set correctly! The reference
measurement of power vs. time measurement and the questionable signal power of
the main measurement is related to the slot to synchronize. In the main measurement
of power vs.time, the slot to synchronize defines the synchronization point of the multi-
slot signal on the screen. All results of the phase-frequency error and modulation accu-
racy measurement are related to the slot to synchronize.

In carrier power and modulation spectrum measurement the slot to synchronize is used
to adjust the trigger delay so that the slot to synchronize is measured. With the slot to
synchronize it is therefore possible to investigate a certain slot of multislot signals.

Note: This command is retained for compatibility with R&S FS-K5 only.Refrain from
using this command in new K10 remote scripts and use pure K10 remote commands
instead.

Suffix:
<s> <0..7>
irrelevant

Parameters for setting and query:

<Value> ACT1sync1 | ACT2sync1 | ACT2sync2 | ACT3sync1 |
ACT3sync2 | ACT3sync3 | ACT4sync1 | ACT4sync2 |
ACT4sync3 | ACT4sync4 | ACT5sync1 | ACT5sync?2 |
ACT5sync3 | ACT5sync4 | ACT5sync5 | ACT6synct |
ACT6sync2 | ACT6sync3 | ACT6sync4 | ACT6synch |
ACT6sync6 | ACT7sync1 | ACT7sync2 | ACT7sync3 |
ACT7sync4 | ACT7sync5 | ACT7sync6 | ACT7sync? |
ACT8sync1 | ACT8sync2 | ACT8sync3 | ACT8sync4 |
ACT8sync5 | ACT8sync6 | ACT8sync7 | ACT8sync8

For ACT<k>sync<m> the following settings are defined:

"Slot to measure" is set to m-1

"No. of Slots" is set to k

"First Slot to measure" is setto 0

Slots 0 to k-1 are set to active; the remaining slots are set to
inactive

Slot properties of slot numbers 0 to k-1 are copied from the last
active "Slot to measure".

*RST: ACT1sync1

Example: CONF:CHAN:SLOT:MULT ACT3sync?2
Slot to measure is 1.
Number of slots is 3.
First slot to measure is 0.
Slots 0, 1, 2 are active.

Mode: GSM
CONFigure[:MS]:CHANnel:SLOT<s>:PCL <Value>

This command is now obsolete and is retained for compatibility reasons only.

Operating Manual 1176.7526.02 — 07 102
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Suffix:
<s> <0..7>

Parameters for setting and query:

<Value> numeric value
PCL or Dynamic PCL of the slot.
*RST: 0
Default unit: NONE
Example: CONF:CHAN:SLOT:PCL 5
Mode: GSM

CONFigure[:MS]:CHANNel:SLOT<s>:SCPir <Value>

This command specifies the Subchannel Power Imbalance Ratio (SCPIR) of the speci-
fied slot.

Note: This command is only available for AQPSK modulation.

Suffix:
<s> <0..7>
Number of slot to configure

Parameters for setting and query:
<Value> numeric value

Subchannel Power Imbalance Ratio (SCPIR) in dB

Range: -15 to 15
*RST: 0
Default unit: NONE



Example:

Mode:

Manual operation:

CONFigure Subsystem

/I Enter the GSM option K10

INSTrument:SELect GSM

/I Setup slot 0 for VAMOS AQPSK modulation

/I Activate slot

CONFigure:MS:CHANnel:SLOTO:STATe ON

/I Normal burst

CONFigure:MS:CHANnel:SLOTO:TYPE NB

/I Adaptive QPSK modulation

CONFigure:MS:CHANnel :SLOT0:MTYPe AQPSk

// Subchannel Power Imbalance Ratio (SCPIR) = 4 dB
CONFigure:MS:CHANnel:SLOTO:SCPir 4

/I Linearised gaussian TX filter
CONFigure:MS:CHANnel:SLOTO:FILTer LINearised
/I Set TSC of Subchannel 1 = TSC 0 (Set 1)
CONFigure:MS:CHANnel : SLOTO0:SUBChannell:TSC 0,1
/I Query TSC and Set of Subchannel 1
CONFigure:MS:CHANnel :SLOTO:SUBChannell:TSC?
Il->0,1

/I Set TSC of Subchannel 2 = TSC 0 (Set 2)
CONFigure:MS:CHANnel :SLOTO:SUBChannel2:TSC 0,2
/l Query TSC and Set of Subchannel 2
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC?
/->0,2

GSM
See "SCPIR" on page 64

CONFigure[:MS]:CHANNel:SLOT<s>:SUBChannel<ch>:TSC <Value>

This command selects the training sequence of the specified slot and subchannel used
by the mobile or base station.

This command is only available for AQPSK modulation.

Suffix:
<s>

<ch>

Query parameters:
<ResultType>

<0..7>
Number of slot to configure

<ﬂ2>
Subchannel number

TSC | SET
Queries the currently used TSC number or the set.

Parameters for setting and query:

<Value>

0,110,211,1]1,2]12,1]2,2|3,1]3,2|4,1|4,2|5,1|5,2|6,1|
6,2|7,1]7,2| USER

TSC number and Set or User TSC

Set 2 is only available for subchannel 2.

*RST: 0,1
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Mode:

Manual operation:

CONFigure Subsystem

/I Enter the GSM option K10

INSTrument:SELect GSM

/I Activate slot 0

CONFigure:MS:CHANnel:SLOTO:STATe ON

// Normal Burst

CONFigure:MS:CHANnel:SLOTO:TYPE NB

/I AQPSK (VAMOS) modulation
CONFigure:MS:CHANnel:SLOT0:MTYPe AQPSk

// Subchannel 1: TSC 0 (Set 1)
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC 0,1
// Subchannel 1: Query TSC number and Set number
CONFigure:MS:CHANnel :SLOTO:SUBChannell:TSC?
Il->0,1

/I Subchannel 1: Query TSC number
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC? TSC
II->0

// Subchannel 1: Query Set number
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC? SET
I->1

// Subchannel 2: TSC 0 (Set 1)
CONFigure:MS:CHANnel : SLOTO0:SUBChannel2:TSC 0,2
/l Subchannel 2: Query TSC number and Set number
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC?
I->0,2

/I Subchannel 2: Query TSC number
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC? TSC
I->0

// Subchannel 2: Query Set number

CONFigure:MS:CHANnel :SLOTO0:SUBChannel2:TSC? SET
I->2

GSM
See "Training Sequence TSC" on page 66

CONFigure[:MS]:CHANNel:SLOT<s>:SUBChannel<ch>:TSC:USER <Value>

This command sets the bits of the user definable TSC. The number of bits must be 26.
CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC:USER must be set

first.

This command is only available for AQPSK modulation.

Suffix:
<s>

<ch>

<0..7>
Number of slot to configure

<ﬂ2>
Subchannel number
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Parameters for setting and query:
<Value> string

String containing the 26 user-defined bits

Example: /I Enter the GSM option K10
INSTrument:SELect GSM
/I Activate slot 0
CONFigure:MS:CHANnel:SLOTO0:STATe ON
// Normal Burst
CONFigure:MS:CHANnel:SLOTO:TYPE NB
/I AQPSK (VAMOS) modulation
CONFigure:MS:CHANnel:SLOTO:MTYPe AQPSk
// Subchannel 1: User TSC
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC USER
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC?
/I -> USER
// Subchannel 1: Set User TSC bits
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC:USER
'10111101100110010000100001"
/I Subchannel 1: Query User TSC bits
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC:
USER?
/l ->10111101100110010000100001
// Subchannel 2: User TSC
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC USER
CONFigure:MS:CHANnel :SLOTO:SUBChannel2:TSC?
/I -> USER
// Subchannel 2: Set User TSC bits
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC:USER
'11010111111101011001110100"
/I Subchannel 2: Query User TSC bits
CONFigure:MS:CHANnel:SLOTO:SUBChannel2:TSC:
USER?
/l ->11010111111101011001110100

Mode: GSM

Manual operation: See "User TSC" on page 67

CONFigure[:MS]:CHANNel:SLOT<s>:TSC <Value>

This command selects the training sequence code TSC (Normal and Higher Symbol
Rate Bursts) or training (synchronization) sequence TS (for Access Bursts) of the
specified slot and subchannel used by the mobile or base station. See 3GPP TS
45.002, chapter 5.2 'Bursts'.

This command is not available for AQPSK modulation (use CONFigure[:MS] :
CHANnel : SLOT<s>:SUBChannel<ch>:TSC instead).



Suffix:
<s>

Query parameters:
<ResultType>

CONFigure Subsystem

0.7
Number of the slot to configure

TSC | SET

Queries the currently used TSC number or the set.

If no query parameter is defined, only the TS or the TSC is
returned.

TSC

Only the TSC or TS is returned.

SET
The set of the TSC is returned.

Parameters for setting and query:

<Value>

0]1]2|3]4]5|6]7]0,1]0,2]1,1]1,2]2,1]2,2]3,1]3,2]
4,114,2|511]521]6,1]16,2|7,1|7,2|TSO|TS1]|TS2|USER
Training sequence for Normal Burst

0.7

One of the 7 pre-defined training sequence codes is used
01]0,2]1,1]1,2|12,1]2,2|3,1]3,2]|4,1]|4,2|5,1]|5,2|6,1
16,2]7,1]7,2

TSC number and set for Normal Bursts

TS0 | TS1 | TS2

Training (synchronization) sequence for Access Bursts

USER

A user-defined training sequence is used (see CONFigure| :
MS] :CHANnel:SLOT<s>:TSC:USER on page 108).

*RST: 0
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Example: /I Enter the GSM option K10
INSTrument:SELect GSM

/I Activate slot 0
CONFigure:MS:CHANnel:SLOTO:STATe ON
/I Normal Burst
CONFigure:MS:CHANnel : SLOTO: TYPE NB

/I --- GMSK modulation ---
CONFigure:MS:CHANnel : SLOT0:MTYPe GMSK
// TSC 3 (Set 1)
CONFigure:MS:CHANnel:SLOTO:TSC 3,1
/I Query TSC number

/I Note: For backwards compatibility only

// the TSC number is returned.
CONFigure:MS:CHANnel:SLOTO:TSC?
II->3

/I Query TSC number
CONFigure:MS:CHANnel:SLOTO0:TSC? TSC
I->3

/Il Query Set number
CONFigure:MS:CHANnel:SLOTO0:TSC? SET
I->1

/I --- 8PSK modulation ---
CONFigure:MS:CHANnel:SLOTO:MTYPe PSKS8
/I TSC 3
CONFigure:MS:CHANnel:SLOTO:TSC 3

/I Query TSC number
CONFigure:MS:CHANnel:SLOT0:TSC?
I->3

Mode: GSM

Manual operation: See "Training Sequence TSC" on page 64

CONFigure[:MS]:CHANNel:SLOT<s>:TSC:USER <Value>

This command sets the bits of the user definable TSC. The number of bits must be in
accordance with the defined burst type and modulation (as indicated in"User TSC"

on page 65). CONFigure:MS:CHANnel: SLOTO0:TSC USER must be defined first (see
CONFigure[:MS]:CHANnel : SLOT<s>:TSC on page 106).

Note: This command is not available for AQPSK modulation (use CONFigure[:MS] :
CHANnel : SLOT<s>:SUBChannel<ch>:TSC:USER on page 105 instead).

Suffix:
<s> <0..7>
The slot to configure

Parameters for setting and query:
<Value> String containg the user defined bits, e.g.
'10101111101010101100111100' for a GMSK normal burst.
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Example: /I Enter the GSM option K10
INSTrument:SELect GSM
/I Activate slot 0
CONFigure:MS:CHANnel:SLOTO:STATe ON
// Deactivate all other slots(1-7)
CONFigure:MS:CHANnel:SLOT1:STATe OFF
CONFigure:MS:CHANnel:SLOT2:STATe OFF
CONFigure:MS:CHANnel:SLOT3:STATe OFF
CONFigure:MS:CHANnel :SLOT4:STATe OFF
CONFigure:MS:CHANnel:SLOT5:STATe OFF
CONFigure:MS:CHANnel:SLOT6:STATe OFF
CONFigure:MS:CHANnel:SLOT7:STATe OFF
I Set slot 0 to GMSK
CONFigure:MS:CHANnel:SLOT0:MTYPe GMSK
/' User TSC 0 as user TSC in slot 0
CONFigure:MS:CHANnel:SLOTO0:TSC USER
CONFigure:MS:CHANnel:SLOTO0:TSC:USER
'00100101110000100010010111"

/I Activate EVM vs Time measurement
CONFigure:BURSt:ETIMe

/I Switch to split screen mode
DISPlay:FORMat SPLit

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS:AVERage?

/I ->0.388730555772781
Mode: GSM

Manual operation: See "User TSC" on page 65

CONFigure[:MS]:CHANNel:SLOT<s>:TYPE <Value>
Specifies the type of the burst.

Suffix:
<s> <0..7>

Parameters for setting and query:
<Value> NB
Normal Burst

HB
Higher Symbol Rate Burst

AB
Access Burst

*RST: NB
Example: CONF:CHAN:SLOT:TYPE NB

Mode: GSM
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Manual operation: See "Burst Type" on page 63

CONFigure[:MS]:CHANnNel:TSC <Value>

Sets the burst type and TSC of the 'Slot to measure'. Refrain from using this command
in new K10 remote scripts and use pure K10 remote commands instead. Use
CONFigure[:MS] :CHANnel:SLOT<s>:TYPE and CONFigure[:MS] :CHANnel:
SLOT<s>:TSC

Parameters for setting and query:

<Value> TSC number
011]12]|3|4|5]6]7
TSC number (Normal Burst)

ABO | AB1 | AB2
TS number (Access Burst)

USER

User-defined TSC

*RST: 0
Example: CONFigure:MS:CHANnel:TSC 0
Mode: GSM

CONFigure[:MS]:CHANNel:TSC:USER <Value>

This command sets the bits of the user definable TSC of the "Slot to measure". The
number of bits must be in accordance with the set burst type and modulation.
CONFigure:MS:CHANnel:TSC USER needs to be set first.

Refrain from using this command in new K10 remote scripts and use pure K10 remote
commands instead. Use CONFigure:MS:CHANnel:SLOTO:TSC USER and
CONFigure:MS:CHANnel:SLOT0:TSC:USER

'10101111101010101100111100"

Parameters for setting and query:

<Value> string

Example: CONFigure:MS:CHANnel : TSC:USER
'10101111101010101100111100"

Mode: GSM
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CONFigure[:MS]:DEMod:DECision <Value>

This command determines how the symbols are detected in the demodulator. The set-
ting of this parameter does not effect the demodulation of Normal Bursts with GMSK
modulation. For Normal Bursts with 8PSK, 16QAM, 32QAM or AQPSK modulation or
Higher Symbol Rate Bursts with QPSK, 16QAM or 32QAM modulation use this param-
eter to get a trade-off between performance (symbol error rate of the K10) and mea-
surement speed.

Parameters for setting and query:
<Value> AUTO | LINear | SEQuence

Symbol decision method

AUTO
Automatically selects the symbol decision method.

LINear

Linear symbol decision: Uses inverse filtering (a kind of zero-
forcing filter) and a symbol-wise decision method. This method
is recommended for high symbol to noise ratios, but not for
Higher Symbol Rate bursts with a narrow pulse. The inverse fil-
ter colors the noise inside the signal bandwidth and therefore is
not recommended for narrow-band signals or signals with a low
signal to noise ratio. Peaks in the "EVM vs Time" measurement
(see Chapter 3.1.4, "EVM vs Time", on page 15) may occur if
the "Linear" symbol decision algorithm fails. In that case use the
"Sequence" method. Linear is the fastest option.

SEQuence

Symbol decision via sequence estimation. This method uses an
algorithm that minimizes the symbol errors of the entire burst. It
requires that the tail bits in the analyzed signal are correct. It has
a better performance (lower symbol error rate) compared to the
"Linear" method, especially at low signal to noise ratios, but with
a loss of measurement speed. This method is recommended for
normal bursts with 16QAM or 32QAM modulation and for Higher
Symbol Rate bursts with a narrow pulse.

*RST: AUTO



Example:

Mode:

Manual operation:

CONFigure Subsystem

/I Preset the instrument

*RST

/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Activate EVM vs Time measurement
CONFigure:BURSt:ETIMe: IMMediate

/I Set slot 0: Higher Symbol Rate burst, 16QAM, Wide Pulse &
TSCO

CONFigure:MS:CHANnel : SLOTO:STATe ON
CONFigure:MS:CHANnel :SLOTO:TYPE HB
CONFigure:MS:CHANnel:SLOTO0:MTYPe QAM16
CONFigure:MS:CHANnel:SLOTO:FILTer WIDE
CONFigure:MS:CHANnel:SLOTO0:TSC 0

/I Use 'seqeunce estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence

/l Run a (blocking) single sweep
INITiate:IMMediate; *WAI

// Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS: AVERage?
/I Use the 'linear' method for the symbol decision
CONFigure:MS:DEMod:DECision LINear

/l Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS:AVERage?

GSM

See "Symbol Decision" on page 71

CONFigure[:MS]:DEMod:STDBits <Value>

The R&S FSV-K10 demodulator requires the bits of the burst (Tail, Data, TSC, Data,
Tail) to provide an ideal version of the measured signal. The "Data" bits can be random
and are typically not known inside the demodulator of the R&S FSV-K10. "Tail" and
"TSC" bits are specified in the "Burst" dialog box (see "Burst" on page 63). Using the
"Tail & TSC Bits" setting you can select whether the detected Tail and TSC bits or the
standard bits (as set in the "Burst" dialog box) are used to construct the ideal signal.
Using the standard bits can be advantageous to verify whether the device under test
sends the correct Tail and TSC bits. Incorrect bits would lead to peaks in the "EVM vs
Time" trace (see Chapter 3.1.4, "EVM vs Time", on page 15) at the positions of the

incorrect bits.

Parameters for setting and query:

<Value>

DETected | STD
*RST: DETected



Example:

Mode:

Manual operation:

CONFigure Subsystem

/I Preset the instrument
*RST

/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Activate EVM vs Time measurement
CONFigure:BURSt:ETIMe:IMMediate

/I Replace detected Tail & TSC bits by the standard bits
CONFigure:MS:DEMod:STDBits STD

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS:AVERage?

GSM
See "Tail & TSC Bits" on page 71

CONFigure[:MS]:DEVice:TYPE <Value>

This command specifies the type of device to be measured.

Parameters for setting and query:

<Value>

Example:
Mode:

Manual operation:

BTSNormal | BTSMicro | BTSPico | MSNormal | MSSMall

BTSNormal
BTS, TRX power class Normal

BTSMicro
BTS, TRX power class Micro

BTSPico
BTS, TRX power class Pico

MSNormal
MS, normal type

MSSMall
MS, small type

*RST: BTSNormal

CONF:DEV:TYPE BTSNormal

GSM

See "Device Under Test: Type" on page 54

CONFigure[:MS]:ECONfigure:MREFerence

This command specifies the slot to be measured in single-slot measurements relative
to the GSM frame start and is identical to CONFigure[:MS] : CHANnel :MSLots:

MEASure on page 99.

This command is retained for compatibility with R&S FS-K5 only. In new K10 remote
scripts use the CONFigure[:MS] :CHANnel :MSLots:MEASure command instead.
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CONFigure[:MS]:ECONfigure:SLOT<s>:MODulation <ModType>
Sets the modulation of the slot <s>

This command is retained for compatibility with R&S FS-K5 only. In new K10 remote
scripts use the following commands instead:

® CONFigure[:MS]:CHANnel:SLOT<s>[:STATe] on page 100

® CONFigure[:MS]:CHANnel:SLOT<s>:TYPE on page 109

® CONFigure[:MS]:CHANnel:SLOT<s>:MTYPe on page 101

Suffix:
<s> <0..7>

Setting parameters:
<ModType> OFF
Deactivates slot <s>.

GMSK
Activates slot <s> and sets the modulation to GMSK.

EDGE
Activates slot <s> and sets the modulation to 8PSK.

Return values:
<ModType> OFF
The slot <s> is inactive.

GMSK | QPSK | QAM16 | QAM32 | AQPS
The modulation if it is active.

EDGE
8PSK modulation

CONFigure[:MS]:MCARrier[:STATe] <State>

This command is retained for compatibility with R&S FS-K5 only. In new R&S FSV-K10
remote scripts use the commands described in the example below instead.

For BTS devices, this command activates multicarrier BTS and sets the 300 MHz mul-
ticarrier Power vs Time filter.

For MS devices, this command is not available.

Parameters for setting and query:
<State> 1]0]| ON | OFF

*RST: 0
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Exarnple: // Use the following pure K10 commands instead
// of the old FS-K5 command
// 'CONFigure:MS:MCARrier:STATe ON'.

// Switch on mode for multi-carrier BTS measurements

// Note: With the next command internally also a

// multi-carrier pre-filter for the 'Demod' measurements
// will be activated.

// Switch on mode for multi-carrier BTS measurements.

CONFigure:MS:MCARrier :MCBTs ON

// Select K5 compatible multi-carrier pre-filter for PvT measurement.

CONFigure:MS:MCARrier:FILTer MC300

Mode: GSM

CONFigure[:MS]:MCARrier:ACTCarriers <Value>

This parameter specifies the total number of active carriers of the multi-carrier BTS to
be measured. Its value affects the calculation of the limits according to the 3GPP stan-
dard for the modulation spectrum measurement, see 3GPP2 TS 45.005 (chapter 4.2.1.
"Spectrum due to modulation and wide band noise"). The limit is changed by
10*log(N).
Parameters for setting and query:
<Value> numeric value

Number of active carriers

Range: 1 to 12
*RST: 1
Default unit: NONE

Example: CONF:MCAR:ACTC
Mode: GSM

Manual operation: See "No. of active Carriers" on page 74

CONFigure[:MS]:MCARrier:BTSClass <Value>

This command defines the base station class. The specified BTS Class effects the cal-
culation of the limits according to the 3GPP standard for the modulation spectrum mea-
surement, see 3GPP2 TS 45.005 (chapter 4.2.1. "Spectrum due to modulation and
wide band noise" and chapter 4.3.2 "Base Transceiver Station", search for "Multicarrier
BTS").

Parameters for setting and query:

<Value> 112

*RST: 1
Example: CONF:MCAR:BTSClass
Mode: GSM

Manual operation: See "BTS Class" on page 74
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CONFigure[:MS]:MCARrier:FILTer <Value>

This command controls the filter used to reduce the measurement bandwidth for multi-
carrier "Power vs Time" measurements.

For multi-carrier BTS, the PvT Filter parameter in the "Advanced" tab is ignored.

Parameters for setting and query:
<Value> MC400 | MC300

PvT filter type

MC400
Recommended for measurements with multi-channels of equal
power.

MC300

Recommended for measurement scenarios where a total of six
channels is active and the channel to be measured has a
reduced power (e.g. 30 dB) compared to its adjacent channels.
The PvT filter is optimized to get smooth edges after filtering
burst signals and to suppress adjacent, active channels.

*RST: MC400
Example: CONF:MCAR:FILT MC400
Mode: GSM

Manual operation: See "PvT Filter" on page 74

CONFigure[:MS]:MCARrier:MCBTs <State>

This parameter informs the R&S FSV-K10 that the measured signal is a multi-carrier
signal. This function is only available if the "Device Type" is a "BTS" type (see
CONFigure[:MS]:DEVice:TYPE on page 113). If active, a special multi-carrier filter
is switched into the demodulation path and further multi-carrier-specific parameters
become available.

Parameters for setting and query:
<State> 1]0| ON | OFF

ON
The measured signal is a multi-carrier signal.

OFF
The measured signal is a single-carrier signal.

*RST: OFF
Example: CONF :MCAR:MCBT ON
Mode: GSM

Manual operation: See "Multicarrier BTS" on page 73

CONFigure[:MS]:MTYPe <Value>

This command sets the modulation type of all slots.
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Note: This command is retained for compatibility with R&S FS-K5 only.

Parameters for setting and query:

<Value>

Example:

Mode:

GMSK | EDGE
Modulation type
*RST: GMSK

/I Enter the GSM option K10
INSTrument:SELect GSM

// Old FS-K5 commands

CONFigure:MS:MTYPe EDGE

Il Please use the following K10 commands instead
// K5:'GMSK' -> K10: 'GMSK"

// K5: 'EDGE' -> K10: 'PSK8'
CONFigure:MS:CHANnel:SLOTO:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT1:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT2:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT3:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT4:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT5:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT6:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT7:MTYPe PSKS8
// Old FS-K5 commands
CONFigure:MS:CHANnel:SLOT1:MTYPe GMSK
CONFigure:MS:CHANnel:SLOT1:MTYPe?

Il -> GMSK

I/l Please use the following K10 commands instead
CONFigure:MS:CHANnel:MSLots:MEASure?
/I -> 0 This is the slot number of the 'slot to measure'
/I Set and query the modulation of the 'slot to measure'
CONFigure:MS:CHANnel :SLOTO0:MTYPe GMSK
CONFigure:MS:CHANnel:SLOTO:MTYPe?

Il -> GMSK

GSM

CONFigure[:MS]:MULTi:BURSt:CONStell <State>

Use this command to always include / exclude the calculation of the results of the
"Constellation" measurement when the multiple measurement mode is active (see
CONFigure[:MS] :MULTi:STATe).

Parameters for setting and query:

<State>

Mode:

1]0| ON | OFF

ON

Calculate "Constellation" results.

OFF

Do not calculate "Constellation" results.
*RST: 1

GSM
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Manual operation: See "Constellation” on page 73

CONFigure[:MS]:MULTi:BURSt:DEModulation <State>

Use this command to always include / exclude the calculation of the results of the Mod-
ulation Accuracy, EVM vs Time, Phase Error vs Time and Magnitude Error vs Time
measurements when the multiple measurement mode is active (see CONFigure | :
MS] :MULTi:STATe).

Parameters for setting and query:
<State> 1]0]| ON | OFF

ON
Calculate Modulation Accuracy, EVM vs Time, Phase Error vs
Time and Magnitude Error vs Time results.

OFF
Do not calculate Modulation Accuracy, EVM vs Time, Phase
Error vs Time and Magnitude Error vs Time results.

*RST: 1
Mode: GSM

Manual operation: See "Demod" on page 72

CONFigure[:MS]:MULTi:BURSt:PTEMplate <State>

Use this command to always include / exclude the calculation of the (graph and list)
results of the "Power vs Time" measurement when the multiple measurement mode is
active (see CONFigure[:MS] :MULTi:STATe).

Parameters for setting and query:

<State> 1]0]| ON | OFF
ON
Calculate Power vs Time (list and graph) results.
OFF
Do not calculate Power vs Time (list and graph) results.
*RST: 1
Mode: GSM

Manual operation: See "Power vs Time" on page 72

CONFigure[:MS]:MULTi:SPECtrum:MODulation <State>

Use this command to always include / exclude the calculation of the results of the
"Modulation Spectrum" measurement when the multiple measurement mode is active
(see CONFigure[:MS] :MULT1i:STATe on page 119).
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Note: When activated, list results are returned. To obtain graphical results, use
CONFigure:SPECtrum:SELect FREQdomain, see CONFigure:SPECtrum:
SELect on page 134.

Parameters for setting and query:
<State> 1]0]| ON | OFF

ON
Calculate "Modulation Spectrum” results.

OFF
Do not calculate "Modulation Spectrum" results.

*RST: 1
Example: CONFigure:MS:MULTi:SPECtrum:MODulation ON
Mode: GSM

Manual operation: See "Modulation Spectrum" on page 73

CONFigure[:MS]:MULTi:SPECtrum:SWITching <State>

Use this command to always include / exclude the calculation of the results of the
"Transient Spectrum" measurement when the multiple measurement mode is active
(see CONFigure[:MS] :MULT1i:STATe).

Note: When activated, list results are returned. To obtain graphical results, use
CONFigure:SPECtrum:SELect FREQdomain, see CONFigure:SPECtrum:
SELect on page 134.

Parameters for setting and query:

<State> 1]0]| ON | OFF
ON
Calculate Transient Spectrum results.
OFF
Do not calculate Transient Spectrum results.
*RST: 1
Mode: GSM

Manual operation: See "Transient Spectrum" on page 73

CONFigure[:MS]:MULTi:STATe <State>

This command activates the multiple measurement mode. Multiple measurement mode
means that several measurement results can be calculated on the same I/Q data cap-
ture in parallel. If it is known in advance which measurement results are required, then
use the multiple measurement mode to reduce total measurement time. When active,
only the results of the selected measurements are available. Measurements that are
not selected are not available.
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Parameters for setting and query:

<State>

Example:

Mode:

Manual operation:

1]0| ON | OFF
*RST: 0

// Multiple measurement mode example for a 16QAM signal
/I Preset the instrument

*RST

/l Enter the GSM option K10

INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Set the center frequency to 935 MHz

SENSel :FREQuency:CENTer 935MHz

/I Multiple measurement mode example for a 16QAM signal
/I Configure for a 16QAM signal
CONFigure:MS:CHANnel:SLOTO ON
CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe QAM16
CONFigure:MS:CHANnel:SLOTO:FILTer LINearised
CONFigure:MS:CHANnel:SLOT1 OFF
CONFigure:MS:CHANnel:SLOT2 OFF
CONFigure:MS:CHANnel:SLOT3 OFF
CONFigure:MS:CHANnel:SLOT4 OFF
CONFigure:MS:CHANnel:SLOT5 OFF
CONFigure:MS:CHANnel:SLOT6 OFF
CONFigure:MS:CHANnel:SLOT7 OFF

/I Set the statistic count

SENSel:SWEep:COUNt 200

/I Activate the multi meas mode
CONFigure:MS:MULT1:STATe 1

/I Select all required measurements
CONFigure:MS:MULT1i:BURSt:DEModulation 1
CONFigure:MS:MULTi:SPECtrum:MODulation 1
CONFigure:MS:MULT1i:BURSt:PTEMplate 1
CONFigure:MS:MULT1i:SPECtrum: SWITching 1
/I Turn off the display while the measurement is running
SYST:DISP:UPD OFF

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/l Turn on the display to view results

SYST:DISP:UPD ON

GSM

See "Multiple Measurement Mode active" on page 72
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CONFigure[:MS]:NETWork[:TYPE] <Value>

This command works in conjunction with the CONFigure[:MS]:NETWork:FRE-
Quency:BAND command to specify the frequency band of the signal to be measured.
The command is not in-line with the manual operation to hold the SCPI remote control
part compatible with the R&S FS-KS5.

Parameters for setting and query:
<Value> PGSM | EGSM | DCS | PCS | TGSM | RGSM | GSM

PGSM
Primary GSM

EGSM
Extended GSM

DCS
DCS

PCS
PCS

TGSM
T-GSM

RGSM
Railway GSM

GSM
GSM

*RST: EGSM
Example: CONF:NETW PGSM
Mode: GSM

Manual operation: See "Frequency Band" on page 54

CONFigure[:MS]:NETWork:FREQuency:BAND <Value>

This command works in conjunction with the CONFigure[:MS]:NETWork[: TYPE] com-
mand to specify the frequency band of the signal to be measured. The command is not
in-line with the manual operation to hold the SCPI remote control part compatible with
the R&S FS-K5.

Parameters for setting and query:
<Value> 380|410|450]|480|710| 750|810 | 850|900 | 1800 | 1900

380
380 MHz band — valid for TGSM

410
410 MHz band - valid for TGSM

450
450 MHz band - valid for GSM

480
480 MHz band - valid for GSM



Example:
Mode:

Manual operation:
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710

710 MHz band — valid for GSM
750

750 MHz band — valid for GSM
810

810 MHz band — valid for TGSM
850

850 MHz band — valid for GSM
900

900 MHz band - valid for PGSM, EGSM, RGSM and TGSM
1800

1800 MHz band — valid for DCS
1900

1900 MHz band — valid for PCS
*RST: 900
CONF:NETW:FREQ 380

GSM

See "Frequency Band" on page 54

CONFigure[:MS]:POWer:CLASs <Value>

This command the power class of the device under test.

Parameters for setting and query:

<Value>

112|3|4|5|6|7|8|E1|E2|E3|M1|M2]|M3|P1
1

MS and BTS power class 1
2

MS and BTS power class 2
3

MS and BTS power class 3
4

MS and BTS power class 4
5

MS and BTS power class 5
6

BTS power class 6

7

BTS power class 7

8

BTS power class 8

E1
MS power class E1
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E2
MS power class E2

E3
MS power class E3

M1
BTS power class M1 (Micro)

M2
BTS power class M2 (Micro)

M3
BTS power class M3 (Micro)

P1
BTS power class P1 (Pico)

*RST: 2
Example: CONF:POW:CLAS 1
Mode: GSM

Manual operation: See "Power Class" on page 55

CONFigure[:MS]:POWer:STATic <Value>
This command is now obsolete and is retained for compatibility reasons only.

Parameters for setting and query:
<Value> numeric value

BTS static power step / power control level.
Default unit: NONE

Example: CONF:POW:STAT 5

Mode: GSM

CONFigure[:MS]:POWer:AUTO <Value>

This command is used to switch on or off automatic power level detection. When
switched on, power level detection is performed at the start of each measurement
sweep. Using the ONCE argument starts the auto level measurement immediately.

Parameters for setting and query:

<Value> OFF | ON | ONCE
OFF
Switch the function off
ON
Switch the function on
ONCE
Execute the function once
*RST: ON
Example: CONF: POW:AUTO OFF
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Mode: GSM

Manual operation: See "Reference Level" on page 55

CONFigure[:MS]:POWer:AUTO:SWEep:TIME <Value>

This command is used to specify the auto track time, i.e. the sweep time for auto level
measurements or swept measurements and the capture time for auto detection.

Parameters for setting and query:
<Value> numeric value

Auto level measurement sweep time

Range: 0.01 to 1
*RST: 0.1s
Default unit: S

Example: CONF:POW:AUTO:SWE:TIME 0.01 MS
Mode: GSM

Manual operation: See "Auto Track Time" on page 60

CONFigure[:MS]:PRATe <Value>

This command is retained for compatibility with R&S FS-K5 only. This command has
no effect.

Parameters for setting and query:

<Value> numeric value
*RST: 4
Default unit: NONE
Mode: GSM

CONFigure[:MS]:RESTore

This command is retained for compatibility with R&S FS-K5 only. This command has
no effect.

Mode: GSM

CONFigure[:MS]:SSEarch <State>

This command is retained for compatibility with R&S FS-K5 only. In new K10 remote
scripts use CONFigure:MS:SYNC:MODE TSC or CONFigure:MS:SYNC:MODE ALL
instead (see CONFigure[:MS] : SYNC:MODE on page 125).

Parameters for setting and query:
<State> 1]0|ON | OFF

ON
TSC search on
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OFF

TSC search off

*RST: 1
Example: CONF:SSE ON
Mode: GSM

CONFigure[:MS]:SYNC:1QCThreshold <Value>

This command sets the 1Q correlation threshold. The 1Q correlation threshold decides
whether a burst is accepted if "Measure only on Sync" is activated (see CONFigure | :
MS] : SYNC:ONLY on page 126). If the correlation value between the ideal 1Q signal of
the given TSC and the measured TSC is below the 1Q correlation threshold, then the
application reports "Sync not found" in the status bar. Additionally, such bursts are
ignored if "Measure only on Sync" is activated.

Parameters for setting and query:
<Value> numeric value

IQ Correlation Threshold

Range: 0 to 100
*RST: 85
Default unit: NONE

Example: CONF:SYNC:IQCT 98
Mode: GSM

Manual operation: See "|Q Correlation Threshold" on page 71

CONFigure[:MS]:SYNC:MODE <Value>
This command sets the synchronization mode of the R&S FSV-K10.

Parameters for setting and query:
<Value> ALL | TSC | BURSt | NONE

ALL

First search for the power profile (burst search) according to the
frame configuration in the capture buffer. Second, inside the
found bursts search for the TSC of the "Slot to measure" as
given in the frame configuration. "ALL" is usually faster than
"TSC" for bursted signals.

TSC

Search the capture buffer for the TSC of the "Slot to measure"
as given in the frame configuration. This mode corresponds to a
correlation with the given TSC. This mode can be used for conti-
nous (but framed) signals or bursted signals.



Example:
Mode:

Manual operation:
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BURSt

Search for the power profile (burst search) according to the
frame configuration in the capture buffer.

Note: For "Burst" no demodulation measurements (e.g. "Modula-
tion Accuracy") are supported. Only "Power vs Time", "Modula-
tion Spectrum”, "Transient Spectrum" measurements are sup-
ported.

NONE

Do not synchronize at all. If an external or power trigger is
chosen, the trigger instant corresponds to the frame start.

Tip: Manually adjust the trigger offset to move the burst to be
analyzed under the mask in the "Power vs Time" measurement.
Note: For "None" no demodulation measurements (e.g. "Modu-
lation Accuracy") are supported. Only "Power vs Time", "Modula-
tion Spectrum”, "Transient Spectrum" measurements are sup-
ported.

*RST: ALL
CONF: SYNC:MODE TSC
GSM

See "Synchronization" on page 56

CONFigure[:MS]:SYNC:ONLY <State>

If activated, only results from frames (slots) where the "Slot to measure" was found are
displayed and taken into account in the averaging of the results. The behavior of this
function depends on the value of the"Synchronization" parameter (see CONFigure | :
MS] : SYNC : MODE on page 125).

Parameters for setting and query:

<State>

Example:

Mode:

Manual operation:

110 | ON | OFF

1| ON

measure only on sync

0 | OFF

always measure even if sync not found
*RST: OFF

CONF:SYNC:MODE TSC

Search the capture buffer for the TSC of the "Slot to measure"
as given in the frame configuration.

CONF:SYNC:ONLY ON

Only if the TSC is found, the results are displayed.

GSM

See "Measure only on Sync" on page 57
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4.4.2 CONFigure:BURSt subsystem

Commands of the Configure:BURSt subsystem:

CONFigure:BURSt:CONStell[:IMMediate].....c.ueuieeieeaeeiieeee et e e 127
CONFigure:BURSEETIME[:IMMeEIate]....euuierieeeeeieieeiei ettt e e 127
CONFigure:BURStMACCUracy[:IMMEIAte].....uuurueneeeieieeeeeeeeeeeeeeeeeeeeeeeeeeeererenrarann e 127
CONFigure:BURSt:MERROI:IMMEAIAE]...ueerereeeeeeeeiecciiiieieeeee e e e e e e eesevnrrreeeeee e e e e e e e e esennnes 127
CONFigure:BURSt:PFERIOI:IMMEIate]........cceeeieeeeeeeeeeeeeieiiiiicee s ss e e s e e e e e e e e e e e eeeeeeeeeneens 128
CONFigure:BURSt:PTEMplate[:IMMEdIate]........ceeerureeieeeieiiieeeeeeeeiee e e e s eee s e e e e e eaae e e aeees 128
CONFigure:BURStPTEMPIAtE:FILTEr.....cieiiieieieeeiiiiiieteeae e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeenennnnas 128
CONFigure:BURStPTEMPIAte:SELECE. .. . cieieeeeeeeeeeee e e e e e e e e e e aeeeeees 129
CONFigure:BURSHPTEMPIAtE: TALIGN. c.vvverrrtiriiiieieieieieeeeeeeeeeeeeeeeeeeeeeeersrsrannanneaeaeens 129

CONFigure:BURSt:CONStell[:IMMediate]

This command selects the constellation measurement.

Example: CONF : BURS : CONS
Usage: Setting only
Mode: GSM

Manual operation: See "Constell" on page 77

CONFigure:BURSt:ETIMe[:IMMediate]

This command selects measurement of the EVM Vs time.

Example: CONF:BURS:ETIM
Usage: Setting only
Mode: GSM

Manual operation: See "EVM" on page 77

CONFigure:BURSt:MACCuracy[:IMMediate]

This command selects measurement of the modulation accuracy.

Example: CONF : BURS : MACC
Usage: Setting only
Mode: GSM

Manual operation: See "Modulation Accuracy" on page 76

CONFigure:BURSt:MERRor[:IMMediate]

This command selects measurement of the "Magnitude Error vs Time" (see Chap-
ter 3.1.5, "Magnitude Error vs Time", on page 17).
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Example: CONF : BURS : MERR
Usage: Setting only
Mode: GSM

Manual operation: See "Magnitude Error" on page 77

CONFigure:BURSt:PFERror[:IMMediate]

This command selects measurement of the "Phase Error vs Time" (see Chapter 3.1.3,
"Phase Error vs Time", on page 14).

Example: CONF : BURS : PFER
Usage: Setting only
Mode: GSM

Manual operation: See "Phase Error" on page 77

CONFigure:BURSt:PTEMplate[:IMMediate]

This command selects the measurement of power vs. time (PvT) of the mobile or base
station. Both graph and list results (slot power and "Delta to Sync" values) are dis-

played.

Example: CONF:BURS: PTEM
Usage: Setting only
Mode: GSM

Manual operation: See "PvT" on page 78

CONFigure:BURSt:PTEMplate:FILTer <Value>

The PVT Filter controls the filter used to reduce the measurement bandwidth for single
carrier "Power vs Time" measurements. The parameter is only available if "Multi Car-
rier BTS" in the Multi Carrier tab is switched off (see "Multicarrier BTS" on page 73).
Therefore the "PvT Filter" parameter in the "Multi Carrier" tab is ignored in the single
carrier case.

Parameters for setting and query:

<Value> G1000 | G500 | B600
B600
Default Lowpass, 600 kHz
G500
Gaussian Filter, 500 kHz
G1000
Gaussian Filter, 1000 kHz
*RST: G1000
Example: CONF:BURS:PTEM:FILT G500
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Mode: GSM

Manual operation: See "PvT Filter" on page 67

CONFigure:BURSt:PTEMplate:SELect <Value>

Parameters for setting and query:

<Value> FULL | RISing | FALLing | TOP | FRISing
FULL
Full burst; all bursts in the slot scope are displayed
RISing
Rising edges only (the rest of the bursts are removed)
FALLing
Falling edges only (the rest of the bursts are removed)
TOP

Top high resolution (the Y axis is stretched to show the mea-
surement slot power area in detail)

FRISing
Rising and Falling together (useful parts and guard intervals
removed)
*RST: FULL
Example: CONF:BURS:PTEM:SEL FULL
Mode: GSM

Manual operation: See "Full" on page 78
See "Rising" on page 78
See "Falling" on page 78
See "Rise & Fall" on page 78
See "Top" on page 79

CONFigure:BURSt:PTEMplate:TALign <Mode>

This command controls the time-alignment of the limit lines for the "Power vs Time"
measurement (see "Limit Time Alignment" on page 68).

Note: When measuring Access bursts the parameter "Limit Time Alignment" should be
set to PSLot, since the position of an Access burst within a slot depends on the set
timing advance of the DUT.

Parameters for setting and query:
<Mode> STMeasure | PSLot

STMeasure

For each slot the mid of TSC is derived from the measured mid
of TSC of the "Slot to measure" and the timeslot lengths speci-
fied in the standard (see "Timeslot length" in 3GPP TS 45.010).
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PSLot

For each slot the mid of TSC is measured. This provides reason-
able time-alignment if the slot lengths are not according to stan-
dard. However, the "Power vs Time" limit check is also passed.

*RST: STMeasure
Example: CONF :BURS:PTEM: TAL PSL
Mode: GSM

Manual operation: See "Limit Time Alignment" on page 68

CONFigure:SPECtrum subsystem

Commands of the Configure:SPECtrum subsystem:

CONFigure:SPECHUM:HDYNAMIC. ....iieeeeeieeeaeeeieieeeeeeeieeieeetab e e e e e e e e e e e e e aaaeaeeeeeeeenees 130
CONFigure:SPECHrUM:LIMItiLEF T ...t e e e 131
CONFigure:SPECtrUmM:LIMIt:RIGHT. ....... e e e ee e e 131
CONFigure:SPECtrum:MODulation[:IMMediate].........cceeeeeeeeieiiiieeeeeeeeeriteee e 132
CONFigure:SPECtrum:MODUIAtoN:LIMIT....cccieieeeieeeeeeeeeeeeeeeeeeeee e e e e e e e e e e e e e eeeees 132
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:RESOIUtiON.....ccceeieeeeeeeeeeeeeeeeeeeeeeeeens 132
CONFIgure:SPECHUM:ISELECE. ....cieiiiiieeeiei ettt e e e e e e e e e e e e e eeeeeeeeneanas 134
CONFigure:SPECtrum:SWITching[:IMMediate]..........cciiiiiiiiiiiiiiiiiiee e e eeeeees 134
CONFigure:SPECtrum:SWITChing:LIMIT ..o e e e e e e e e e e e e e e eeeeeeeees 135
CONFigure:SPECtrum:SWITChING: TYPE.....coeiiiiiiiiiaeeaaaeae e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeeenneeees 135

CONFigure:SPECtrum:HDYNamic <State>

If activated, the results of the (I/Q-based) "Modulation Spectrum" measurement (see
CONFigure:SPECtrum:MODulation[:IMMediate] on page 132) are corrected
by the instrument's inherent noise, which increases the dynamic range.

When "High Dynamic" is activated, a measurement of the instrument's inherent noise
is automatically carried out. The instrument's inherent noise is then removed from the
measured results. The inherent noise of the instrument depends on the selected center
frequency and level setting. Therefore the measurement of the inherent noise is repea-
ted whenever one of these parameters is changed.

In addition, for instruments with (early) detector boards with an even hardware code
(see column "HWC" in the hardware information dialog) phase noise is reduced (at 600
kHz offset frequencies).

For best performance for modulation accuracy measurements on instruments with
early detector boards, deactivate the "High Dynamic" mode.

Parameters:
<State> ON | OFF

*RST: OFF
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Example: /I Select Modulation Spectrum measurement
/I (measurement on captured 1/Q data)
CONFigure:SPECtrum:MODulation:IMMediate

/I Activate high dynamic mode
CONF:SPEC:HDYN ON

Mode: GSM

Manual operation: See "High Dynamic" on page 70

CONFigure:SPECtrum:LIMit:LEFT <State>

This command controls the left limit check of the spectrum trace (spectrum graph mea-
surement) and which offset frequencies in the table (spectrum list measurement) are
checked against the limit. This command affects the "Modulation Spectrum" and "Tran-
sient Spectrum" measurements.

Note: For measurements on multi-carrier signals, use either the check on the left or
right side to measure the spectrum of the left- or right-most channel and to ignore the
side where adjacent channels are located.

Parameters for setting and query:
<State> 1]0]| ON | OFF

ON
check limit

OFF
do not check limit

*RST: 1
Example: CONF:SPEC:LIM:LEFT OFF
Mode: GSM

Manual operation: See "Enable Left Limit" on page 68

CONFigure:SPECtrum:LIMit:RIGHt <State>

This command controls the right limit check of the spectrum trace (spectrum graph
measurement) and which offset frequencies in the table (spectrum list measurement)
are checked against the limit. This command affects the "Modulation Spectrum" and
"Transient Spectrum" measurements.

Note: For measurements on multi-carrier signals, use either the check on the left or
right side to measure the spectrum of the left- or right-most channel and to ignore the
side where adjacent channels are located.

Parameters for setting and query:

<State> 1]0]| ON | OFF
ON
check limit
OFF

do not check limit
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*RST: 1
Example: CONF:SPEC:LIM:LEFT OFF
Mode: GSM

Manual operation: See "Enable Right Limit" on page 68

CONFigure:SPECtrum:MODulation[:IMMediate]

This command selects measurement of the spectrum due to modulation (MOD). This
measurement is based on captured 1/Q data. Use the Wide Modulation spectrum mea-
surements for measurements in zero span mode (see CONFigure:WSPectrum:
MODulation|[:IMMediate] on page 137).

Example: CONF': SPEC : MOD
Usage: Setting only
Mode: GSM

Manual operation: See "Modulation Spectrum" on page 79

CONFigure:SPECtrum:MODulation:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "Modula-
tion Spectrum” measurement are returned in a relative (dB) or absolute (dBm) unit.
This command is only available when the "Modulation Spectrum" measurement is
selected (see CONFigure:SPECtrum:MODulation[:IMMediate] on page 132.

Parameters for setting and query:

<Mode> ABSolute | RELative
*RST: RELative
Example: /I Select Modulation Spectrum measurement

/I (measurement on captured I/Q data)
CONFigure:SPECtrum:MODulation:IMMediate
/I Only list results are required
CONFigure:SPECtrum:SELect LIST

/I Absolute power and limit results in dBm
CONFigure:SPECtrum:MODulation:LIMit ABSolute

// Run one measurement and query absolute list results
READ:SPECtrum:MODulation:ALL?

/I ->0,933200000,933200000,-108.66,-65.00,ABS,PASSED, ...
Mode: GSM

CONFigure:SPECtrum:MODulation:LIST:BANDwidth:RESolution <OffsetFreg>,
<RBW_VBW>

This command controls the resolution bandwidth (RBW) and video bandwidth (VBW)
used in the Modulation Spectrum and Wide Modulation Spectrum measurements at
offset frequencies of +/- 1800 kHz from the carrier.
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Parameters:
<RBW_VBW> 30000 | 100000

RBW and VBW in Hz at the given offset frequency

Setting parameters:

<OffsetFreq> offset frequency in Hz
Range: 1800000
*RST: 1800000
Example: /I --- Mod. Spectrum measurement ---

/I (measurement on captured 1/Q data)
CONFigure:SPECtrum:MODulation:IMMediate
// Only list results are required
CONFigure:SPECtrum:SELect LIST

// RBW = 100 kHz @ 1800 kHz offset freq.
CONFigure:SPECtrum:MODulation:LIST:
BANDwidth:RESolution 1800000,100000

// Check set value
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:
RESolution? 1800000

// => 100000

// Run a (blocking) single sweep
INITiate:IMMediate; *WAT

// Fetch list results (table)
FETCh:SPECtrum:MODulation:ALL?

Example: Il --- Wide Mod. Spectrum measurement ---
/I (gated zero span measurement)
CONFigure:WSPectrum:MODulation:IMMediate
// Measure offset fregs. up to 1800 kHz only
CONFigure:WSPectrum:MODulation:LIST:SELect
NARRow
// RBW = 100 kHz @ 1800 kHz offset freq.
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:
RESolution 1800000,100000
// Check set value
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:
RESolution? 1800000
// => 100000
// Run a (blocking) single sweep
INITiate:IMMediate; *WAT
// Fetch list results (table)
FETCh:WSPectrum:MODulation:ALL?

Mode: GSM
Manual operation: See "Mod. RBW @ 1800 kHz" on page 69
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CONFigure:SPECtrum:SELect <Mode>

This command selects how the modulation and transient spectrum measurement is
performed and displayed.

Parameters for setting and query:

<Mode>

Example:

Mode:

Manual operation:

LIST | FREQdomain

LIST
Spectrum results are measured at several frequency offsets
from the center frequency. The results are displayed in a table.

FREQdomain
A spectrum trace is measured and displayed as a graph.

*RST: FREQdomain

Il Preset the instrument

*RST

/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Modulation spectrum graph measurement
CONFigure:SPECtrum:MODulation:IMMediate
Il --- Graph example ---

/I Graph (frequency domain) and List results are required
CONFigure:SPECtrum: SELect FREQdomain
/I Run a (blocking) single sweep
INITiate:IMMediate; *WATI

/I Fetch graph results, i.e. average trace (trace 1)
TRACel:DATA? TRACel

/I Fetch list results (table)
FETCh:SPECtrum:MODulation:ALL?

Il --- List example ---

// Only list results are required ---
CONFigure:SPECtrum:SELect LIST

/I Run a (blocking) single sweep
INITiate:IMMediate; *WATI

/I Fetch list results (table)
FETCh:SPECtrum:MODulation:ALL?

GSM
See "Display List/Graph" on page 80

CONFigure:SPECtrum:SWITching[:IMMediate]

This command selects measurement of the spectrum due to switching transients

(TRA).
Example:
Usage:

Mode:

CONF:SPEC: SWIT
Setting only
GSM
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Manual operation: See "Transient Spectrum" on page 79

CONFigure:SPECtrum:SWITching:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "Transi-
ent Spectrum" measurement are returned in a relative (dB) or absolute (dBm) unit. This
command is only available when the "Transient Spectrum" measurement is selected
(see CONFigure:SPECtrum: SWITching|[:IMMediate] on page 134).

Parameters for setting and query:

<Mode> ABSolute | RELative
*RST: RELative
Example: /I Select Transient Spectrum measurement

/I (measurement on captured 1/Q data)
CONFigure:SPECtrum:SWITching:IMMediate

I/l Only list results are required
CONFigure:SPECtrum:SELect LIST

/I Absolute power and limit results in dBm
CONFigure:SPECtrum:SWITching:LIMit ABSolute

/l Run one measurement and query absolute list results
READ:SPECtrum: SWITching:ALL?

// ->0,933200000,933200000,-101.55,-36.00,ABS,PASSED, ...

Mode: GSM

CONFigure:SPECtrum:SWITching:TYPE <DetectorMode>

This command controls how the reference power of the "Transient Spectrum" mea-
surement (see Chapter 3.1.10, "Transient Spectrum"”, on page 27) is measured.

Parameters for setting and query:
<DetectorMode> PEAK | RMS

RMS

(Default:) The reference power is the RMS power level mea-
sured over the useful part of the "Slot to measure" (see "Slot to
Measure" on page 61) and averaged according to the defined
"Statistic Count" (see "Statistic Count" on page 57).

PEAK

The reference power is the peak power level measured over the
selected slot scope (see Chapter 3.2.7, "Defining the Scope of
the Measurement", on page 39) and its peak taken over Statistic
Count measurements (GSM frames).

*RST: RMS
Example: CONFigure:SPECtrum:SWITching:TYPE?
Mode: GSM

Manual operation: See "Transient Ref. Power" on page 69
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4.4.4 Other Commands in the CONFigure Subsystem

CONFIGUIE:TRGS:ADPSIZE....uuvteiiieiieeee e e ittt e e e e e e e e e e se et raeeeeeaaaeeessesenstsbaraeeesaaaeeeas 136
CONFIgUre:TRGS:NOFBINS......cceiiiieieiieeieeeieteiee i errese s e s e e e eeaeaaaaeaeeeeeeeeeeeeseessnsnnnnannnnnns 136
CONFigUre: TRGS[:IMMEAIAtE].cuuuueieeeerrieieeeeeiiie e e e e et s s e e e eeeaae s e e e e eeta e e e e e reeraeeeeeeennanns 136
CONFigure:WSPectrum:MODulation[:IMMediate].........cceeeiiiaeieieeeieiiieeeee e 137
CONFigure:WSPectrum:MODUIGtON:LIMIT ... e 139
CONFigure:WSPectrum:MODUIation:LIST:SELEC......uuvureriieeeieieeeeeeeeeeeeeeeeeeeeeeeeeevevenvanenes 139

CONFigure:TRGS:ADPSize <Value>

This command specifies the number of measurements after which the x-axis is fixed
for the histogram calculation of the "Trigger to Sync" measurement.

Parameters for setting and query:

<Value> numeric value
Adaptive data size
Range: 10 to 1000

*RST: 100
Default unit: NONE
Mode: GSM

Manual operation: See "Adaptive Data Size" on page 70

CONFigure:TRGS:NOFBins <Value>

This command specifies the number of bins for the histogram of the "Trigger to Sync"
measurement.

Parameters for setting and query:
<Value> numeric value
Number of bins
Range: 10 to 1000

*RST: 10
Default unit: NONE
Mode: GSM

Manual operation: See "No. of Bins" on page 70

CONFigure:TRGS[:IMMediate]

This command selects the "Trigger to Sync" measurement. This measurement is only
available for external trigger mode. Make sure that the "Trigger Offset" (in the "General
Settings" dialog box, see "Trigger Offset" on page 57) is set correctly, e.g. using the
"Auto Set" (Trigger) functionality of the R&S FSV-K10.

Usage: Setting only
Mode: GSM
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Manual operation: See "Trigger to Sync" on page 77

CONFigure:WSPectrum:MODulation[:IMMediate]

This command selects the measurement of the wide spectrum due to modulation
(WMOD). The wide modulation spectrum measurement uses a series of zero span
mode measurements and can measure offset frequencies up to 6 MHz.

This command is only available for IF power or external trigger mode. Make sure that
the Trigger Offset (in the "General Settings" dialog) is set correctly, e.g. using the Auto
Set (Trigger) functionality of the R&S FSV-K10 (see "Trigger Mode" on page 57 and
"Trigger" on page 76).



CONFigure Subsystem

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Switch display on
SYSTem:DISPlay:UPDate ON
/I Activate slot 0
CONFigure:MS:CHANnel:SLOTO:STATe ON
/I Deactivate all other slots(1-7)
CONFigure:MS:CHANnel :SLOT1:STATe OFF
CONFigure:MS:CHANnel:SLOT2:STATe OFF
CONFigure:MS:CHANnel:SLOT3:STATe OFF
CONFigure:MS:CHANnel :SLOT4:STATe OFF
CONFigure:MS:CHANnel : SLOT5:STATe OFF
CONFigure:MS:CHANnel:SLOT6:STATe OFF
CONFigure:MS:CHANnel:SLOT7:STATe OFF
/I Set slot 0 to Normal Burst, GMSK, TSC 0
CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel :SLOT0:MTYPe GMSK
/I Set center frequency to 900 MHz
SENSe:FREQuency:CENTer 900MHZ
/I Set the Ref level to 0 dbm
DISPlay:WINDowl:TRACel:Y:SCALe:RLEVel:RF 0
/I Read back the Ref Level
DISPlay:WINDowl:TRACel:Y:SCALe:RLEVel:RF?
/I Choose the Wide Modulation spectrum measurement
CONFigure:WSPectrum:MODulation:IMMediate
/I Trigger Mode should be set to Power mode by default
TRIGgerl:SEQuence:SOURce IFPower
// Run Auto Trigger (determine the trigger level and offset)
CONFigure:MS:AUTO:TRIGger ONCE; *OPC?
/I Read out the trigger level
TRIGgerl:SEQuence:LEVel:IFPower?
/I Read out the Trigger Offset
TRIGgerl:SEQuence:HOLDoff:TIME?
/I Set the statistic count to 50
SENSe:SWEep:COUNt 50
/I Do one measurement and read out the results for all offset fre-
quencies
READ:WSPectrum:MODulation:ALL?

Usage: Setting only
Mode: GSM

Manual operation: See "Wide Mod Spectrum" on page 80
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CONFigure:WSPectrum:MODulation:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "Wide
Modulation Spectrum" measurement are returned in a relative (dB) or absolute (dBm)
unit. This command is only available when the "Wide Modulation Spectrum" measure-
ment is selected (see CONFigure:WSPectrum:MODulation|[:IMMediate]

on page 137).

Parameters for setting and query:

<Mode> ABSolute | RELative
*RST: RELative
Example: /I Select Wide Modulation Spectrum measurement

/I (gated zero span measurement)
CONFigure:WSPectrum:MODulation:IMMediate

/I Absolute power and limit results in dBm
CONFigure:WSPectrum:MODulation:LIMit ABSolute

/I Run one measurement and query absolute list results
READ:WSPectrum:MODulation:ALL?

/I ->0,929200000,929200000,-104.41,-65.00,ABS,PASSED, ...
Mode: GSM

CONFigure:WSPectrum:MODulation:LIST:SELect <Mode>

For Wide Modulation Spectrum measurements, this command controls whether offset
frequencies are measured up to 1800 kHz or 6000 kHz.

Tip: Select "Narrow" to improve speed.

Parameters for setting and query:

<Mode> NARRow
The measurement is performed for offset frequencies up to
1800 kHz from the carrier; this setting improves measurement
speed

WIDE
The measurement is performed for offset frequencies up to
6000 kHz from the carrier

*RST: WIDE
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Example: /I Select Wide Modulation Spectrum measurement
/I (gated zero span measurement)
CONFigure:WSPectrum:MODulation:IMMediate
/I Absolute power and limit results in dBm
CONFigure:WSPectrum:MODulation:LIST:SELect
NARRow
/ RBW =100 kHz @ 1800 kHz offset freq.
CONFigure:SPECtrum:MODulation:LIST:BANDwidth:
RESolution 1800000,100000
/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI
/I Fetch list results (table)
FETCh:WSPectrum:MODulation:ALL?

Mode: GSM
Manual operation: See "Wide Mod. Freq. List" on page 70

4.5 DISPlay Subsystem

The DISPLay subsystem controls the selection and presentation of textual and graphic
information as well as of measurement data on the display.

DISPIaY[:WINDOWSNST:SELECL. ... eeeeeeeeeeeeeeeeseeseseeseseseseeseseaeesseseeseseeseeeeseseesessesesenenes 140
DISPIay[:WINDOWSNST:SSELECL. ....e.veeeeeeeeeereeeereeeeseseeseseesesseseseesesseseesesesseseesesesseseeneseeses 141
DISPlay[: WINDOWSNS]: TRACESE>IMODE. ......eeeeeeeeeeeeeeseeeeeseeeeeesseseseeeseeeeeeeseseseseeseseseens 141
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEl:OFFSet.....ceeeeeieieeieeeieeeeeeeieeeeeeeeennnns 143
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE]:RLEVEI[:RF]......ccceeeeieieieeeeeeeeeeevevens 143

DISPlay[:WINDow<n>]:SELect
This command selects whether screen A or screen B is active.

Suffix:
<n> <1 |2>
Screen number. 1 = screen A, 2 = screen B.
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Example: //Preset the instrument*RST
// Enter the GSM option K10
INSTrument:SELect GSM
// Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
// Activate constellation measurement
CONFigure:BURSt:CONStell:IMMediate
// Run a (blocking) single sweep
INITiate:IMMediate; *WATI
// Switch to full screen mode (show only one
screen)
DISPlay:FORMat SINGle
// Select screen A (I/Q constellation graph)
DISPlay:WINDowl:SELect
// Select screen B (modulation accuracy table)
DISPlay:WINDowZ2:SELect
// Switch to split screen mode (show all
screens)
DISPlay:FORMat SPLit

Usage: Setting only
Mode: GSM

DISPlay[:WINDow<n>]:SSELect

This command selects whether screen A or screen B is active. WINDow1 corresponds
to SCREEN A, WINDow?2 to SCREEN B.

Suffix:

<n> <1>
Example: DISP:SSEL
Usage: Setting only
Mode: GSM

DISPlay[:WINDow<n>]: TRACe<t>:MODE <Mode>

This command controls whether a trace is displayed or not, and in which mode. Each
trace can only display a certain mode, or nothing at all ("Blank"). The table below indi-
cates which measurements can display which traces and which trace modes.

Note: even if a trace is not displayed, the results can still be queried (see TRACe | :
DATA]? on page 234).

Suffix:
<n> <ﬂ2>

Screen number. 1 = screen A, 2 = screen B.
<t> <1.4>

Trace number
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Parameters for setting and query:
<Mode> AVERage | MAXHold | MINHold | WRITe | PDFavg | BLANk

For a description of the trace modes see the "Trace Mode Over-
view" section in the base unit manual.

PDFavg
A PDF of the average trace.

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; : ABORt
/I Modulation spectrum graph measurement
CONFigure:SPECtrum:MODulation:IMMediate
CONFigure:SPECtrum:SELect FREQdomain
INITiate:IMMediate
/I Switch off the display of all available traces
DISPlay:WINDowl:TRACel :MODE BLANk
DISPlay:WINDowl :TRACe4 :MODE BLANk
/I Switch on the display of all available traces again
DISPlay:WINDowl:TRACel:MODE AVERage
DISPlay:WINDowl:TRACe4:MODE WRITe

Mode: GSM

Manual operation: See "Trace Wizard" on page 82

Table 4-1: Available traces and trace modes for the measurement types

Measurement Trace 1 Trace 2 Trace 3 Trace 4
Power vs Time: AVERage MAXHold MINHold WRITe
Graph BLANK BLANK BLANK BLANK
EVM vs Time:

Graph

Phase Error vs

Time: Graph

Magnitude Error vs

Time: Graph

Constellation: - - - WRITe
Graph BLANK
Modulation Spec- AVERage - - WRITe
trum: Frequency BLANK BLANK
Domain

Transient Spec- - MAXHold - WRITe
trum: Frequency BLANK BLANK
Domain

Trigger to Sync: WRITe PDFavg - -
Graph

BLANk BLANk




DISPlay Subsystem

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Value>

This command specifies the external attenuation or gain applied to the RF signal. A
positive value indicates attenuation, a negative value indicates gain. Displayed power
level values are shifted by this value. For details refer to the "Reference Level Offset"
softkey of the base unit.

This command is not available for signals from the Digital Baseband Interface
(R&S FSV-B17).

Suffix:

<n> <1 |2>
irrelevant

<t> <1.4>
irrelevant

Parameters for setting and query:
<Value> numeric value

External attenuation (positive) or gain (negative).

*RST: 0dB
Default unit: dB

Example: DISP:TRAC:Y:SCAL:RLEV:0FFS 10 DB
Mode: GSM

Manual operation: See "External Attenuation" on page 55

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RLEVel[:RF] <Value>

This command can be used to retrieve or set the current internal instrument reference
level for RF input used when performing measurements.

Suffix:

<n> <1 |2>
irrelevant

<t> <1.4>
irrelevant

Parameters for setting and query:
<Value> numeric value

Reference level of RF input.

*RST: -20 dBm
Default unit: dBm

Example: DISP:TRAC:Y:SCAL:RLEV -20 DBM
Mode: GSM

Manual operation: See "Reference Level" on page 55
See "Ref. Level" on page 58
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4.6 FETCh Subsystem

4.6.1

The FETCh Subsystem contains commands for reading out results of complex mea-
surement tasks.

The following subsystems are included:

o FETCh:BURSt SUDSYSIEM ...ooiiiiiiiiii e 144
o FETCh:SPECHUM SUDSYSIEM.....uuiiiiiiiiiiie e 175
FETCh:WSPECtrum SUbSYStEM......ccoiiieeeeeeee e 177

FETCh:BURSt subsystem

FETCh:BURSH[:MACCuracy]:ADROOP:AVERAGE?......uuuuuenieieieieeieeeeeeeeeeeieeeeeeeeeeesssssrasnnnnn, 145
FETCh:BURSH[:MACCuracy]:ADROOP:CURRENt?....ccciieeeeeiiectitiirieeeeeee e e e eeesinnrreeeeeeaaae s 146
FETCh:BURSt[:MACCuracy]:ADROOP:MAXIMUM?......cuuruiriurunniiiaaaaieseseeeeaaaaasaseseeesesessnnes 146
FETCh:BURSt[:MACCuracy]:ADROOP:SDEVIation?.......cciiiiieeieiieeieeiieeeeeeeeieneeeseennnneeaees 146
FETCh:BURSI[:IMACCUIrACY[:ALL . ..ttt ettt et e e e e e e e ea 146
FETCh:BURSH:MACCUFacy]:BPOWEFAVERAGE?........voveeeeerereeereereseeeseesesesesseseseseeseseneseas 147
FETCh:BURSI[:MACCuracy]:BPOWErCURRENt?........uuuiiieieieeeieeeeeeeeeeeeeeeeeeeeeeeesessnnnnnnnnes 147
FETCh:BURSH[:MACCuracy]:BPOWErMAXIMUM?......c.ceeeeeeeeieieeeeeeeeeeeererererien e e e s e 148
FETCh:BURSt[:MACCuracy]:BPOWEr:SDEVIation?.........ucceieieieeieeeeeeeeeeeeeieeeeeeeeeessnnnnnnnnnns 148
FETCh:BURSH[:MACCuracy][:EVM]:PEAK:AVERAJE?.........ceeeteeeeeeeeeieieinrccee s e e e e e 148
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURRENt?.....ccuuueieiieiiiiiie e eeeeciicee e ee e e e eeeens 149
FETCh:BURSH:MACCuracyl[:EVM]:PEAK:MAXIMUM?. ......vereeeeeeeeeesesereeseeseeenesseeneeeeene 149
FETCh:BURSH[:MACCuracyl[:EVM]:PEAK:SDEVIAtION?..........cveveeeeeeereeeeeerereeseseseeseseseennen. 150
FETCh:BURS:MACCUracy][:EVM]:RMS:AVERAGE?. .. ..eeeeeeeereeeeeeereresereseesesesesesesesesesesesens 151
FETCh:BURSH:MACCuracy][:EVM]:RMS:CURRENI?........cevvvrrrrreriiieieieieeeeeeeeeeeeeeeeeeeeeeenens 151
FETCh:BURSH[:MACCuracy][:EVM]:RMS:MAXIMUM?.....uuuiiiieieieeeeeeeeeeeeeeeeeeeeeeeeesennnnnnnnnnas 152
FETCh:BURSt[:MACCuracy][:EVM]:RMS:SDEVIation?........cccevuuiieieerieiiiiieeceeeiiie e e eeevans 152
FETCh:BURSH:MACCuracy]:FERROIIAVERAGE?......cciiiieeeeeieieeeeeeeieeee e 153
FETCh:BURSt[:MACCuracy]:FERROrCURRENt?. .....eiiiiiie et 153
FETCh:BURSt[:MACCuracy]:FERROIMAXIMUM?.....ciuiiiiiieeiii et ee e e e e e 153
FETCh:BURSH[:MACCuracy]:FERRONSDEVIGtON?......vuuureriieeieieieeiereeeeeeeeereeeeeeeeesessssenane 154
FETCh:BURSt[:MACCuracy]:FREQUENCY:AVERAGE?....ccciiiieieieieeeeeieeeeeeeeeeeeenee s 154
FETCh:BURSH[:MACCuracy]:FREQUENCY:CURRENt?........uuiiiieiaieieeeeeeeeeeeeeee et 154
FETCh:BURSH[:MACCuracy]:FREQUENCY:MAXIMUM?.......ciiiiiaieeeeeieaeaaeaeeeeeeeeeeeeeeeeeeeeeaas 155
FETCh:BURSH[:MACCuracy]:FREQUENCY:SDEVIGtONT. ........cvrueeeeeeceeereesecesereesesereessenenes 155
FETCh:BURSt[:MACCuracy]:IQIMbalance:AVERAGE?.......coceeiumuii et 155
FETCh:BURSH[:MACCuracy]:IQIMbalance:CURRENt?........cccceieieiieeeieeeeeeeieieeeeeeeeevevesvannnanes 156
FETCh:BURSt[:MACCuracy]:IQIMbalance:MAXIMUM?.........ccceveriireeeeeeeeereininneaaae e e 156
FETCh:BURSt[:MACCuracy]:IQIMbalance:SDEVIation?.........ccioiieeiiurieiieieeeiiineeeeeeenaneeeeens 156
FETCh:BURSH[:MACCuracy]:IQOFfset: AVERAQGE?.......ccoetiiiiiieiniiiiiiaeeae e ee e e e e e e e e e e aeeaeeeees 157
FETCh:BURSt[:MACCuracy]:IQOFfset:CURRENt?......cccvuruiiiiieeiicie e eeceeie e e e e e e e eeeena 157
FETCh:BURSt[:MACCuracy]:IQOFfset:MAXIMUM?. ...t e 157
FETCh:BURSt[:MACCuracy]:IQOFfset:SDEVIation?..........ceiieieeiiiieeeeeeiiaee e eeeenaan 157
FETCh:BURSt[:MACCuracy]:MERROIrPEAK:AVERAQGE?.....ccuu it e e 158
FETCh:BURSH[:MACCuracy]:MERROIRPEAK:CURREN?......uuuiiiieieieieeeeeeeeeeeieeeeeeeeevevesrnnnnes 158
FETCh:BURSt[:MACCuracy]:MERROr:PEAK:MAXIMUM?.....ccoeeiieeeeeieeeeeeeeeeeeevee s 158
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FETCh:BURSt[:MACCuracy]:MERROrPEAK:SDEVIation?........cciiveereiueieieeeeeiicieeeeeeeenenen 159
FETCh:BURSt[:MACCuracy]:MERROIrIRMS:AVERAQE?.....cuiiiieeaeee et 159
FETCh:BURSt[:MACCuracy]:MERROrRMS:CURREN?......c.oiieiiiiieeiieeeee e 159
FETCh:BURS[:MACCuracy]:MERROIRMS:MAXIMUM?........ceeueeeeeeeeeeeererereseeeenesesesseeeeeenn. 160
FETCh:BURSH[:MACCuracy]:MERROIIRMS:SDEVIation?.........ceevvrrrermrmmrnniiinineieseeeeeaeanens 160
FETCh:BURSH[:MACCuracy]:OSUPPress:AVERAGE?........cuuurrrurmmuuiiiainieeeeeeeeaaeaasseeeeeeennens 160
FETCh:BURSt[:MACCuracy]:OSUPpPress:CURRENt?.........uciiiiieiiiiiiieeieeiicee e eeeeineeeeeeeeens 160
FETCh:BURSH[:MACCuracy]:OSUPPress:MAXIMUM?........coiiiiimmimineniaaaaaaaeaeaeeeaaaaaaaaeeeees 161
FETCh:BURSt[:MACCuracy]:OSUPpPress:SDEVIation?........ccceeeeeeeeeeeeeeeeeeieeeeeeieiiene 161
FETCh:BURSt[:MACCuracy]:PERCENLIE:IEVM?.......ceieiiieeeei et 161
FETCh:BURSH[:MACCuracy]:PERCeNtile:MERROI?.........cuvururrirniiiiiieieieieeeeeeeeeeeseesereeeeeens 162
FETCh:BURS[:MACCuracy]:PERCENtIe:PERROI?.........ccuvriiiiieeieeeeeeiccciiirreeeeeeeeeeeeeseeennns 162
FETCh:BURSI[:MACCuracy]:PERROIPEAK:AVERAQGE?......cccuuuirinruiiiieieieeeeeeeanaaaaeeeeeennns 162
FETCh:BURSt[:MACCuracy]:PERRONPEAK:CURRENE?......ccieeeiiiiieieeeeeiee e e eeeeniee e e e e eeenaas 163
FETCh:BURSt[:MACCuracy]:PERROrIPEAK:MAXIMUM?....ceuiiiiieiiie et 163
FETCh:BURSt[:MACCuracy]:PERROr:PEAK:SDEVIation?.......ccccuiiiiiiiiiiiiiiieeeeeee e 163
FETCh:BURSH[:MACCuracy]:PERROFRMS:AVERAGE?. .........evveeeeereereeeresseseseseereeesesseseeens 163
FETCh:BURSH[:MACCuracy]:PERROIRMS:CURRENI?.......ceiieeieieieieeeeeeeeeieeeeeeeeevessnrannnnnns 164
FETCh:BURSt[:MACCuracy]:PERROrRMS:MAXIMUM?.....cccieieiieeieeieeeeeeeeeeeeeeeeeeeeeieeenennenes 164
FETCh:BURSt[:MACCuracy]:PERROrRMS:SDEVIation?......cccceeeeeieeeeeeeeeeeieeeeeeeeeeeeeeenennnnn 164
FETCh:BURSt:PTEMplate: TRGS:AVERAGE?.......ceeeieieeiieieitiiitiiitae s ae e e e e e e e e e e e aaaeeeeeeees 165
FETCh:BURSt:PTEMplate: TRGS:CURRENL?... .ottt 165
FETCh:BURSt:PTEMplate: TRGS:MAXIMUM?...cuniiiieiieeie ettt e e e 166
FETCh:BURSt:PTEMplate: TRGS:MINIMUM?....ieiiiiiiieii et ee e e e e e e e en e ees 167
FETCh:BURSt:PTEMplate: TRGS:SDEVIAtioN?......uuueueeeieieieeeeeeeeeeeeeeeeeeeeeeeeeesssssrssnnnnnnnnnnn 167
FETCh:BURSt:SPOWer:SLOT<S>:ALLIAVERAJE?....ccceiieieeeeeeeeeeeeeeeeeeeev e 168
FETCh:BURSt:SPOWer:SLOT<S>:ALLICRESH?....cccui ittt e e 169
FETCh:BURSt:SPOWer:SLOT<S>:ALL:IMAXIMUM?.....ciieeiiiieeeeeeiiiee s e e e eeeie e e e e e enin e e e eeeeeen 170
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:AVERAGE?....ceuiiiiiieiii e 171
FETCh:BURSt:SPOWer:SLOT<s>CURRENt:CRES?......ccuiiiieeieii e 172
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:MAXIMUM?....uviriieieeeeeeieiieinrnereeeeeaeeeeeseennns 173
FETCh:BURSt:SPOWer:SLOT<S>:DELTAtOSYNC?....ccevvererrrernnnnnnniaaseseseseeeaasaeeeeseeeeeeemnnees 174

FETCh:BURSt[:MACCuracy]:ADRoop:AVERage?

This command reads out the average measurement of the Amplitude Droop taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: dB

Example: FETC:BURS:ADR:AVER?
Usage: Query only
Mode: GSM
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FETCh:BURSt[:MACCuracy]:ADRoop:CURRent?

This command reads out the currently measured value of the Amplitude Droop taken
over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Currently measured value
Default unit: dB

Example: FETC:BURS:ADR:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:ADRoop:MAXimum?

This command reads out the maximum measurement of the Amplitude Droop taken
over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: dB

Example: FETC:BURS:ADR:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:ADRoop:SDEViation?

This command reads out the standard deviation measurement of the Amplitude Droop
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Standard deviation
Default unit: dB

Example: FETC:BURS:ADR:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:ALL?

This command returns all the results of the Modulation Accuracy table. The results are
output as a list of comma separated strings.
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When the measurement is started, the analyzer is automatically set to single sweep.

Further results of the measurement can be queried without restart of the measurement
via the FETCh : BURSt subsystem.

Return values:

<Result> <Error Vector Magnitude RMS>, <Error Vector Magnitude
Peak>, <Magnitude Error RMS>, <Magnitude Error Peak>,
<Phase Error RMS>, <Phase Error Peak>, <Burst Power>,<
Frequency Error>, <IQ Offset>, <IB Imbalance>

Each item consists of an Average, Current, Maximum and Stan-
dard Deviation value

Example: FETC:BURS:ALL?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:BPOWer:AVERage?

This command reads out the average measurement of the Burst Power taken over the
selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: dB

Example: FETC:BURS:BPOW:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:BPOWer:CURRent?

This command reads out the currently measured value of the Burst Power taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Currently measured value
Default unit: dB

Example: FETC:BURS:BPOW: CURR?
Usage: Query only
Mode: GSM
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FETCh:BURSt[:MACCuracy]:BPOWer:MAXimum?

This command reads out the maximum measurement of the Burst Power taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: dB

Example: FETC:BURS:BPOW:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:BPOWer:SDEViation?

This command reads out the standard deviation measurement of the Burst Power
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Standard deviation
Default unit: dB

Example: FETC:BURS :BPOW: SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:AVERage?

This command reads out the average of the peak measurement of the Error Vector
Magnitude taken over the selected number of bursts.

Return values:

<Result> numeric value
Average value
Default unit: NONE
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:PEAK:AVER?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURRent?

This command reads out the current peak value of the Error Vector Magnitude taken
over the selected number of bursts.

Return values:
<Result> numeric value

Currently measured peak
Default unit: NONE

Example: \\ Preset the instrument
*RST

\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:PEAK:CURR?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:MAXimum?

This command reads out the maximum of the peak measurement of the Error Vector
Magnitude taken over the selected number of bursts.
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Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WATI

\\ Query the measurement result
FETC:BURS:PEAK:MAX?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:SDEViation?

This command reads out the standard deviation of the peak measurement of the Error
Vector Magnitude taken over the selected number of bursts.

Return values:
<Result> numeric value

Standard deviation
Default unit: NONE

Example: \\ Preset the instrument
*RST

\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:PEAK:SDEV?

Usage: Query only
Mode: GSM
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FETCh:BURSt[:MACCuracy][:EVM]:RMS:AVERage?

This command reads out the average of the RMS measurement of the Error Vector
Magnitude taken over the selected number of bursts.

Return values:
<Result>

Example:

Usage:

Mode:

numeric value
Average value
Default unit: NONE

\\ Preset the instrument
*RST

\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAT

\\ Query the measurement result
FETC:BURS:RMS:AVER?

Query only
GSM

FETCh:BURSt[:MACCuracy][:EVM]:RMS:CURRent?

This command reads out the current RMS value of the Error Vector Magnitude taken
over the selected number of bursts.

Return values:
<Result>

Example:

Usage:

numeric value
Currently measured value
Default unit: NONE

\\ Preset the instrument
*RST

\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:RMS:CURR?

Query only
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Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:RMS:MAXimum?

This command reads out the maximum of the RMS measurement of the Error Vector
Magnitude taken over the selected number of bursts.

Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:RMS:MAX?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:RMS:SDEViation?

This command reads out the standard deviation of the RMS measurement of the Error
Vector Magnitude taken over the selected number of bursts.

Return values:
<Result> numeric value

Standard deviation
Default unit: NONE

Example: \\ Preset the instrument
*RST

\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Activate modulation accuracy measurement
CONFigure:BURSt:MACCuracy:IMMediate

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

\\ Query the measurement result
FETC:BURS:RMS:SDEV?
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Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FERRor:AVERage?

This command reads out the average measurement of the Frequency Error taken over
the selected number of bursts.

This command is retained for compatibility with R&S FS-K5 only. Use the FETCh :
BURSt [ :MACCuracy] : FREQuency: AVERage? command which behaves the same
way.
Return values:
<Result> numeric value

Average value

Default unit: Hz

Example: FETC:BURS:FERR:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FERRor:CURRent?

This command reads out the currently measured value of the Frequency Error taken
over the selected number of bursts.

This command is retained for compatibility with R&S FS-K5 only. Use the FETCh :
BURSt [ :MACCuracy] : FREQuency: CURRent ? command which behaves the same
way.
Return values:
<Result> numeric value

Currently measured value

Default unit: Hz

Example: FETC:BURS:FERR:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FERRor:MAXimum?

This command reads out the maximum measurement of the Frequency Error taken
over the selected number of bursts.

This command is retained for compatibility with R&S FS-K5 only. Use the FETCh :
BURSt [ :MACCuracy] : FREQuency : MAXimum? command which behaves the same
way.



FETCh Subsystem

Return values:
<Result> numeric value

Maximum
Default unit: Hz

Example: FETC:BURS:FERR:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FERRor:SDEViation?

This command reads out the standard deviation measurement of the Frequency Error
taken over the selected number of bursts.

This command is retained for compatibility with R&S FS-K5 only. Use the FETCh :
BURSt [ :MACCuracy] : FREQuency: SDEViation? command which behaves the
same way.

Return values:

<Result> numeric value
Standard deviation
Default unit: Hz

Example: FETC:BURS:FERR:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FREQuency:AVERage?

This command reads out the average measurement of the Frequency Error taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: Hz

Example: FETC:BURS:FREQ:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FREQuency:CURRent?

This command reads out the currently measured value of the Frequency Error taken
over the selected number of bursts (see "Statistic Count" on page 57).
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Return values:
<Result> numeric value

Currently measured value
Default unit: Hz

Example: FETC:BURS:FREQ:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FREQuency:MAXimum?

This command reads out the maximum measurement of the Frequency Error taken
over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: Hz

Example: FETC:BURS: FREQ:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FREQuency:SDEViation?

This command reads out the standard deviation measurement of the Frequency Error
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Standard deviation
Default unit: Hz

Example: FETC:BURS:FREQ:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQIMbalance:AVERage?

This command reads out the average measurement of the 1Q Imbalance taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: NONE



FETCh Subsystem

Example: FETC:BURS:IQIM:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQIMbalance:CURRent?

This command reads out the currently measured value of the 1Q Imbalance taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: FETC:BURS:IQIM:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQIMbalance:MAXimum?

This command reads out the maximum measurement of the IQ Imbalance taken over
the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: FETC:BURS:IQIM:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQIMbalance:SDEViation?

This command reads out the standard deviation measurement of the |IQ Imbalance
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: FETC:BURS:IQIM:SDEV?
Usage: Query only
Mode: GSM
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FETCh:BURSt[:MACCuracy]:IQOFfset:AVERage?

This command reads out the average measurement of the 1Q Offset taken over the
selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: NONE

Example: FETC:BURS:IQOF:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQOFfset: CURRent?

This command reads out the currently measured value of the 1Q Offset taken over the
selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: FETC:BURS: IQOF:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQOFfset:MAXimum?

This command reads out the maximum measurement of the IQ Offset taken over the
selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: FETC:BURS:IQOF:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQOFfset:SDEViation?

This command reads out the standard deviation measurement of the 1Q Offset taken
over the selected number of bursts (see "Statistic Count" on page 57).
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Return values:
<Result> numeric value

Standard deviation
Default unit: NONE

Example: FETC:BURS:IQOF:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:PEAK:AVERage?

This command reads out the average of the peak measurement of the Magnitude Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Average value
Default unit: NONE

Example: FETC:BURS:MERR: PEAK:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:PEAK:CURRent?

This command reads out the currently measured peak value of the Magnitude Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Currently measured peak value
Default unit: NONE

Example: FETC:BURS:MERR: PEAK:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:PEAK:MAXimum?

This command reads out the maximum of the peak measurement of the Magnitude
Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Maximum
Default unit: NONE
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Example: FETC:BURS:MERR: PEAK:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:PEAK:SDEViation?

This command reads out the standard deviation of the peak measurement of the Mag-
nitude Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: FETC:BURS:MERR: PEAK: SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:RMS:AVERage?

This command reads out the average of the RMS measurement of the Magnitude Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Average value
Default unit: NONE

Example: FETC:BURS:MERR:RMS:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:RMS:CURRent?

This command reads out the currentl ymeasured RMS value of the Magnitude Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: FETC:BURS:MERR:RMS:CURR?
Usage: Query only
Mode: GSM



FETCh Subsystem

FETCh:BURSt[:MACCuracy]:MERRor:RMS:MAXimum?

This command reads out the maximum of the RMS measurement of the Magnitude
Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: FETC:BURS:MERR:RMS : MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:MERRor:RMS:SDEViation?

This command reads out the standard deviation of the RMS measurement of the Mag-
nitude Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: FETC:BURS:MERR:RMS:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:OSUPpress:AVERage?

This command reads out the average measurement of the IQ Offset Suppression
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Average value
Default unit: dB

Example: FETC:BURS:0SUP:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:OSUPpress:CURRent?

This command reads out the currently measured value of the 1Q Offset Suppression
taken over the selected number of bursts (see "Statistic Count" on page 57).
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Return values:
<Result> numeric value

Currently measured value
Default unit: dB

Example: FETC:BURS:0SUP:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:OSUPpress:MAXimum?

This command reads out the maximum measurement of the 1Q Offset Suppression
taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Maximum
Default unit: dB

Example: FETC:BURS:0SUP:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:OSUPpress:SDEViation?

This command reads out the standard deviation measurement of the IQ Offset Sup-
pression taken over the selected number of bursts (see "Statistic Count" on page 57).

Return values:

<Result> numeric value
Standard deviation
Default unit: dB

Example: FETC:BURS:0SUP:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERCentile:EVM?

This command reads out the 95 % percentile of the Error Vector Magnitude measure-
ment taken over the selected number of bursts.

Return values:
<Result> numeric value

Default unit: NONE

Example: FETC:BURS:PERC:EVM?
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Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERCentile:MERRor?

This command reads out the 95 % percentile of the Magnitude Error measurement
taken over the selected number of bursts.

Return values:
<Result> numeric value

Default unit: NONE

Example: FETC:BURS:PERC :MERR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERCentile:PERRor?

This command reads out the 95 % percentile of the Phase Error measurement taken
over the selected number of bursts.

Return values:
<Result> numeric value

Default unit: NONE

Example: FETC:BURS: PERC: PERR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:PEAK:AVERage?

This command reads out the average of the peak measurement of the Phase Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Average value
Default unit: NONE

Example: FETC:BURS:PERR: PEAK:AVER?
Usage: Query only
Mode: GSM
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FETCh:BURSt[:MACCuracy]:PERRor:PEAK:CURRent?

This command reads out the current peak value of the Phase Error taken over the
selected number of bursts.

Return values:

<Result> numeric value
Currently measured peak
Default unit: NONE

Example: FETC:BURS: PERR: PEAK: CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:PEAK:MAXimum?

This command reads out the maximum of the peak measurement of the Phase Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: FETC:BURS:PERR: PEAK:MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation?

This command reads out the standard deviation of the peak measurement of the
Phase Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: FETC:BURS:PERR:PEAK:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:RMS:AVERage?

This command reads out the average of the RMS measurement of the Phase Error
taken over the selected number of bursts.
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Return values:
<Result> numeric value

Average value
Default unit: NONE

Example: FETC:BURS:PERR:RMS:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:RMS:CURRent?

This command reads out the currently measured RMS value of the Phase Error taken
over the selected number of bursts.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: FETC:BURS:PERR:RMS:CURR?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:RMS:MAXimum?

This command reads out the maximum of the RMS measurement of the Phase Error
taken over the selected number of bursts.

Return values:

<Result> numeric value
Maximum
Default unit: NONE
Example: FETC:BURS:PERR:RMS: MAX?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:RMS:SDEViation?

This command reads out the standard deviation of the RMS measurement of the
Phase Error taken over the selected number of bursts.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE
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Example: FETC:BURS:PERR:RMS:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt:PTEMplate: TRGS:AVERage?

This command reads out the average of the time between the external trigger event
and the start of the first symbol of the training sequence (midamble) in seconds over
the selected number of 1/Q captures (see "Statistic Count” on page 57). This command
is only available if an external trigger is selected and the "Trigger to Sync" measure-
ment is active (see CONFigure:TRGS [ : IMMediate] on page 136).

Return values:
<Result> numeric value

Average value
Default unit: S

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal
/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate
/I Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum
/I Auto set trigger offset
/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO: TRIGger ONCE
/l Run a (blocking) single sweep
INITiate:IMMediate; *WAI
/I Query the measurement result
FETC:BURS:PTEM: TRGS : AVER?

Usage: Query only
Mode: GSM

FETCh:BURSt:PTEMplate:TRGS:CURRent?

This command reads out the most recently measured time between the external trigger
event and the start of the first symbol of the training sequence (midamble) in seconds
over the selected number of I/Q captures (see "Statistic Count" on page 57). This com-
mand is only available if an external trigger is selected and the "Trigger to Sync" mea-
surement is active (see CONFigure:TRGS[: IMMediate] on page 136).
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Return values:
<Result> numeric value

Currently measured value
Default unit: S

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; : ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/I Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAT

/I Query the measurement result
FETC:BURS:PTEM: TRGS : CURR?

Usage: Query only
Mode: GSM

FETCh:BURSt:PTEMplate:TRGS:MAXimum?

This command queries the maximum of the time between the external trigger event
and the start of the first symbol of the training sequence (midamble) in seconds over
the selected number of 1/Q captures (see "Statistic Count" on page 57). This command
is only available if an external trigger is selected and the "Trigger to Sync" measure-
ment is active (see CONFigure:TRGS [ : IMMediate] on page 136).

Return values:

<Result> numeric value
Maximum
Default unit: S
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Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/l Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Auto set trigger offset

/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Query the measurement result
FETC:BURS:PTEM: TRGS : MAX?

Usage: Query only
Mode: GSM

FETCh:BURSt:PTEMplate:TRGS:MINimum?

This command queries the minimum of the time between the external trigger event and
the start of the first symbol of the training sequence (midamble) in seconds over the
selected number of 1/Q captures (see "Statistic Count" on page 57). This command is
only available if an external trigger is selected and the "Trigger to Sync" measurement
is active (see CONFigure:TRGS[:IMMediate] on page 136).

Return values:

<Result> numeric value
Minimum time
Default unit: S

Usage: Query only
Mode: GSM

FETCh:BURSt:PTEMplate:TRGS:SDEViation?

This command queries the standard deviation of the time between the external trigger
event and the start of the first symbol of the training sequence (midamble) in seconds
over the selected number of I/Q captures (see "Statistic Count" on page 57). This com-
mand is only available if an external trigger is selected and the "Trigger to Sync" mea-
surement is active (see CONFigure:TRGS[: IMMediate] on page 136).
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Return values:
<Result> numeric value

Standard deviation
Default unit: S

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; : ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/I Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Auto set trigger offset

/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Query the measurement result
FETC:BURS:PTEM: TRGS:SDEV?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:ALL:AVERage?

This command reads out the average power for the selected slot for all measured
bursts.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) <= s <= (First
slot to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Average value
Default unit: dBm
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: 'FETCh' only reads the results without starting a new
single sweep!
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO:ALL:AVERage?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:ALL:CRESt?
This command reads out the crest factor for the selected slot for all measured bursts.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) <= s <= (First
slot to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Crest factor
Default unit: dB
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: 'FETCh' only reads the results without starting a new
single sweep!
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO:ALL:CRESt?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:ALL:MAXimum?

This command reads out the maximum power for the selected slot for all measured
bursts.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) <= s <= (First
slot to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Maximum
Default unit: dBm
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0

\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate

\\ Run a single sweep

\\ Note: 'FETCh' only reads the results without starting a new
single sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAT
FETCh:BURSt:SPOWer:SLOTO:ALL :MAXimum?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:AVERage?
This command reads out the average power for the selected slot for the current burst.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) < s < (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Average power
Default unit: dBm
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: 'FETCh' only reads the results without starting a new
single sweep!
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO: CURRent : AVERage?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:CRESt?
This command reads out the crest factor for the selected slot for the current burst.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) <= s <= (First
slot to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Crest factor
Default unit: dB
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: 'FETCh' only reads the results without starting a new
single sweep!
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO:CURRent : CRESt?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:MAXimum?
This command reads out the maximum power for the selected slot for the current burst.

This command is only available if "Power vs Time" measurement is selected and if the
slot is part of the selected slot scope (see Chapter 3.2.7, "Defining the Scope of the
Measurement”, on page 39).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Maximum
Default unit: dBm
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: 'FETCh' only reads the results without starting a new
single sweep!
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO: CURRent : MAXimum?

Usage: Query only
Mode: GSM

FETCh:BURSt:SPOWer:SLOT<s>:DELTatosync?

This command reads out the "Delta to Sync" value for the selected slot (see Chap-
ter 3.1.8, "Power vs Time", on page 20). This command is only available when the
"Power vs Time" measurement is selected (see CONFigure:BURSt:PTEMplate| :
TMMediate] on page 128).

Suffix:

<s> <0..7>
Slot number to measure power on. The selected slot must be
within the slot scope, i.e.
(First slot to measure) £ <slot> £ (First slot to measure + Num-
ber of Slots to measure - 1).

Return values:
<Result> numeric value

Default unit: dBm
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FETCh Subsystem

Example: \\ Preset the instrument
RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Run a single sweep
\\ Note: "FETCh" only reads the results without starting a new
single sweep.
\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOT1:DELTatosync?

Usage: Query only
Mode: GSM

FETCh:SPECtrum subsystem

FETCh:SPECHUM:MODUIRHON[ALL] 2. eeeeseeseseeseseeseseeseseesessesesseseeseseeseseseseeseseesesees 175
FETCh:SPECtrum:MODUIatioN:REFErENCE?....uuveiiiiieeeeeiccciiireeiee e e e e e e eessecenreree e e e e e e e e e e 176
FETCh:SPECtrum:SWITChINGIALL]?.ceeeieieieeteiceeieaeie s e e e e e e e eeeeeeeeeeeeeeeeeencnnnnnnnnn e e e e e as 176
FETCh:SPECtrum:SWITChING:REFEIENCE?.....ccceeiieeeeeeeeeettieiiceeeeese e e e e e e e e aeeaeeeeeeeeeeeanenens 177

FETCh:SPECtrum:MODulation[:ALL]?

This command returns the measured modulation spectrum of the mobile or base sta-
tion. This command is only available when "Modulation Spectrum" measurement is
selected (see CONFigure:SPECtrum:MODulation[:IMMediate] on page 132).

The result is a list of partial result strings separated by commas.

Return values:

<Placeholder> curently irrelevant

<Freq1> Absolute offset frequency in Hz

<Freqg2> Absolute offset frequency in Hz

<Level> Measured level at the offset frequency in dB or dBm (depending

Oon CONFigure:SPECtrum:MODulation:LIMIT).

<Limit> Limit at the offset frequency in dB or dBm (depending on
CONFigure:SPECtrum:MODulation:LIMIT).
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<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned (depending on CONFigure: SPECtrum:
MODulation:LIMIT).

<Status> Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

Example: FETC:SPEC:MOD?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000, 998400000,-85.20,-56.85,REL, PASSED,

Usage: Query only
Mode: GSM

FETCh:SPECtrum:MODulation:REFerence?

This command returns the measured reference power of the "Modulation Spectrum”.
This command is only available when the "Modulation Spectrum" measurement is
selected (see CONFigure: SPECtrum:MODulation|:IMMediate] on page 132).

The result is a list of partial result strings separated by commas.

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: FETCh:SPECtrum:MODulation:REFerence?

Usage: Query only

Mode: GSM

FETCh:SPECtrum:SWITching[:ALL]?

This command reads out the result of the measurement of the transient spectrum of
the mobile or base station. This command is only available when the "Transient Spec-
trum" measurement is selected (see CONFigure: SPECtrum: SWITching] :
IMMediate] on page 134).

The result is a list of partial result strings separated by commas.

Return values:

<Placeholder> curently irrelevant
<Freq1> Absolute offset frequency in Hz
<Freqg2> Absolute offset frequency in Hz



<Level>

<Limit>

<Abs/Rel>

<Status>

Example:

Usage:

Mode:

FETCh Subsystem

Measured level at the offset frequency in dB or dBm
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

Limit at the offset frequency in dB or dBm.
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.

For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

FETC:SPEC:SWIT?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Query only
GSM

FETCh:SPECtrum:SWITching:REFerence?

This command returns the measured reference power of the "Transient Spectrum".
This command is only available when the "Transient Spectrum" measurement is
selected (see CONFigure:SPECtrum: SWITching|[:IMMediate] on page 134).

The result is a list of partial result strings separated by commas.

Return values:
<Level1>

<Level2>
<RBW>
Example:
Usage:

Mode:

measured reference power in dBm

measured reference power in dBm

resolution bandwidth used to measure the reference power in Hz
FETCh:SPECtrum:SWITching:REFerence?

Query only

GSM

4.6.3 FETCh:WSPEctrum subsystem

FETCh:WSPectrum:MODUIAtioON[:ALL]?.....ceeeeeieeieieieieeteeeeeae e e e e e e e e e e e e aaeaeeeeeeeeeeeeeeeeenennas 178
FETCh:WSPectrum:MODUIatioN:REFErENCE?......cevniieeii et e e e 178
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FETCh:WSPectrum:MODulation[:ALL]?

This command reads out the result of the "Wide Modulation Spectrum" measurement
of the mobile or base station. This command is only available if the modulation spec-
trum measurement is selected (see CONFigure:WSPectrum:MODulation]|:
IMMediate].

Return values:

<Placeholder> curently irrelevant
<Freq1> Absolute offset frequency in Hz
<Freqg2> Absolute offset frequency in Hz
<Level> Measured level at the offset frequency in dB or dBm.
<Limit> Limit at the offset frequency in dB or dBm.
<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.
<Status> Result of the limit check in character data form
PASSED
no limit exceeded
FAILED
limit exceeded
Example: FETCh:WSPectrum:MODulation:ALL?
Usage: Query only
Mode: GSM

FETCh:WSPectrum:MODulation:REFerence?

This command returns the measured reference power of the "Wide Modulation Spec-
trum". This command is only available when the "Wide Modulation Spectrum" mea-
surement is selected (see CONFigure:WSPectrum:MODulation[:IMMediate]
on page 137).

The result is a list of partial result strings separated by commas.

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: FETCh:WSPectrum:MODulation:REFerence?

Usage: Query only

Mode: GSM
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4.7 INITiate Subsystem

The INITiate subsystem is used to start and stop a measurement.

Commands of the INITiate subsystem:
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INITiate<n>[:IMMediate]
The command initiates a new measurement sequence.

With sweep count > 0 or average count > 0, this means a restart of the indicated num-
ber of measurements. With trace functions MAXHold, MINHold and AVERage, the pre-
vious results are reset on restarting the measurement.

In single sweep mode, you can synchronize to the end of the measurement with *OPC,
*OPC? or *WAI. In continuous sweep mode, synchronization to the end of the mea-
surement is not possible. Thus, it is not recommended that you use continuous sweep
mode in remote control, as results like trace data or markers are only valid after a sin-
gle sweep end synchronization.

Suffix:
<n> irrelevant

Example: INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Setting the sweep counter to 20 sweeps.
INIT; *WAT

Starts the measurement and waits for the end of the 20 sweeps.

Mode: all

INITiate<n>:CONTinuous <State>

This command determines whether the trigger system is continuously initiated (contin-
uous) or performs single measurements (single).

The sweep is started immediately.

Suffix:

<n> irrelevant
Parameters:

<State> ON | OFF

*RST: ON
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Example: INIT:CONT OFF

Switches the sequence to single sweep.
INIT:CONT ON

Switches the sequence to continuous sweep.

Mode: all

INITiate:REFMeas[:IMMediate]

Repeats the evaluation of the data currently in the capture buffer without capturing new
data. This is useful after changing settings, for example the Statistic Count. Averaging
is performed according to the "Statistic Count” and automatically stops when the
defined "Statistic Count” or the end of the captured data is reached.

Example: Il Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and do one measurement
INITiatel:CONTinuous OFF

/I Set capture timeto 1 s

SENSel:SWEep:TIME 1 S

/I Activate power vs time measurement
CONFigure:BURSt:PTEMplate:IMMediate

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Export captured 1/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 1l.iqw'
/I Run a (blocking) single sweep
INITiate:IMMediate; *WATI

/I Export captured 1/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 2.iqw'’
/ Now we want to analyze the first capture again

/I Import I/Q data from file
MMEMory:LOAD:IQ:STATe 1,'C:\gsm 1l.iqw'
/Il Instead of 1 slots 8 slots should be analyzed
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

/I Refresh to apply the changed setting
INITiate:REFMeas:IMMediate

Usage: Event
Mode: GSM

Manual operation: See "Refresh" on page 82
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4.8 INPut Subsystem

The INPut subsystem controls the input characteristics of the RF inputs of the instru-

ment.
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INPut:ATTenuation <Value>

This command programs the input attenuator. To protect the input mixer against dam-
age from overloads, the setting 0 dB can be obtained by entering numerals, not by
using the DOWN command.

The RF attenuation can be set in 5 dB steps (R&S FSV with option R&S FSV-B25 or
R&S FSVA: 1 dB steps). The range is specified in the data sheet. If the current refer-
ence level cannot be set for the set RF attenuation, the reference level is adjusted
accordingly.

In the default state with "Spectrum" mode, the attenuation set on the step attenuator is
coupled to the reference level of the instrument. If the attenuation is programmed
directly, the coupling to the reference level is switched off.

This function is not available if the R&S Digital 1/Q Interface (R&S FSV-B17) is active.

Parameters:

<Value> *RST: 10 dB (AUTO is set to ON)

Example: INP:ATT 30dB
Sets the attenuation on the attenuator to 30 dB and switches off
the coupling to the reference level.

Mode: all

Manual operation: See "RF Atten" on page 58
See "Mechanical Atten" on page 59

INPut:ATTenuation:AUTO <State>

This command automatically couples the input attenuation to the reference level (state
ON) or switches the input attenuation to manual entry (state OFF).

This function is not available if the R&S Digital I/Q Interface (R&S FSV-B17) is active.

Parameters:
<State> ON | OFF

*RST: ON
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Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

Manual operation: See "RF Atten" on page 58
See "Mechanical Atten" on page 59

INPut:DIQ:RANGe[:UPPer] <Level>

Defines or queries the "Full Scale Level", i.e. the level that should correspond to an 1/Q
sample with the magnitude "1".

This command is only available if the optional R&S Digital I/Q Interface (option
R&S FSV-B17) is installed.

For details see the R&S Digital 1/Q Interface (R&S FSV-B17) description of the base

unit.
Parameters:
<Level> <numeric value>
Range: 1E-06 V to 7.071V
*RST: 1V
Example: INP:DIQ:RANG 1V
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

Manual operation: See "Full Scale Level" on page 60

INPut:DIQ:SRATe <SampleRate>

This command specifies or queries the sample rate of the input signal from the R&S
Digital I/Q Interface (see "Input Sample Rate" on page 60).

This command is only available if the optional R&S Digital I/Q Interface (option
R&S FSV-B17) is installed.

For details see the R&S Digital 1/Q Interface (R&S FSV-B17) description of the base

unit.
Parameters:
<SampleRate> Range: 1Hz to 10 GHz
*RST: 32 MHz
Example: INP:DIQ:SRAT 200 MHz
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

Manual operation: See "Input Sample Rate" on page 60

INPut:EATT <Attenuation>

This command defines the electronic attenuation.
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If necessary, the command also turns the electronic attenuator on.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is
active.

The attenuation can be varied in 1 dB steps from 0 to 25 dB. Other entries are rounded
to the next lower integer value.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

Parameters:
<Attenuation> 0...25

*RST: 0 dB (OFF)
Example: INP1:EATT 10 dB
Mode: all

Manual operation: See "Electrical Atten" on page 59

INPut:EATT:AUTO <State>

This command switches the automatic behaviour of the electronic attenuator on or off.
If activated, electronic attenuation is used to reduce the operation of the mechanical
attenuation whenever possible.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is

active.
Parameters:
<State> ON | OFF

*RST: ON
Example: INP1:EATT:AUTO OFF
Mode: all

Manual operation: See "El Atten State" on page 59
See "Electrical Atten" on page 59

INPut:EATT:STATe <State>
This command turns the electronic attenuator on or off.

This command is only available with option R&S FSV-B25, but not if R&S FSV-B17 is

active.
Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:EATT:STAT ON

Switches the electronic attenuator into the signal path.

Manual operation: See "Electrical Atten" on page 59
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INPut:GAIN:STATe <State>

This command turns the preamplifier on and off. (For the exact amplification value, see
the data sheet).

With option R&S FSV-B22, the preamplifier only has an effect below 7 GHz.
With option R&S FSV-B24, the amplifier applies to the entire frequency range.
This command is not available when using R&S Digital 1/Q Interface (R&S FSV-B17).

Parameters:
<State> ON | OFF

*RST: OFF
Example: INP:GAIN:STAT ON

Turns the preamplifier on.

Manual operation: See "Preamp On/Off" on page 59

INPut:SELect <Source>

This command selects the signal source for measurements.

Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
DIQ
Digital IQ (only available with R&S Digital I/Q Interface, option
R&S FSV-B17)
*RST: RF
Example: INP:SEL RF
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

Manual operation: See "Signal Source" on page 56

4.9 INSTrument Subsystem

The INSTrument subsystem selects the operating mode of the unit either via text
parameters or fixed numbers.
Commands of the INSTrument subsystem:
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INSTrument[:SELect] <Mode>

Selects the operating mode. Note that the commands are different for R&S FSVA/FSV
and R&S FSQ/FSG.

Parameters for setting and query:
<Mode> SANalyzer | MGSM | GSM

SAN
Spectrum analyzer

MGSM (R&S FSQ/FSG: GSM)
GSM mode (R&S FSV-K10 option)

*RST: SAN
Example: INST MGSM
Usage: SCPI confirmed
Mode: GSM

INSTrument:NSELect <Mode>
Selects the operating mode.
Note that the commands are different for R&S FSV and R&S FSQ/FSG.

Parameters for setting and query:

<Mode> 115
1
Spectrum analyzer
5
GSM option, R&S FSV-K10
*RST: 1
Example: INST:NSEL 5
Usage: SCPI confirmed
Mode: GSM
MMEMory Subsystem
MMEMOTY:LOAD: IQ:STATE. ...t e e e e e e e e e e e e e et e et et e eeeeaeee b e babaa e e s e e e e e e e aaaaaaaaaaeaaaaees 185
MMEMOIY:STORE:IQ:STATE .. ceeeteeieaaaaa e e e e e e e eeeaaeaeeeeeeeeeeeaneentnnnn e aaaeaeeeeeeeaaaaaaaeeeeenees 186

MMEMory:LOAD:IQ:STATe 1, <FileName>
This command loads the 1/Q data from the specified . i qw file.

I/Q data is imported into the capture buffer. Then evaluation of the data including aver-
aging (according to Statistic Count) is started. Averaging automatically stops when the
defined "Statistic Count" or the end of the captured data is reached.
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Note: switch to single sweep mode (INIT:CONT OFF) before importing I/Q data as
otherwise the instrument will continue to measure data and display the current results
rather than the imported data.

Parameters:
<FileName> Complete file name including the path

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and do one measurement
INITiatel:CONTinuous OFF
/I Set capture timeto 1's
SENSel:SWEep:TIME 1 S
/I Activate power vs time measurement
CONFigure:BURSt:PTEMplate:IMMediate

// Run a (blocking) single sweep
INITiate:IMMediate; *WATI

/I Export captured I/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 1.iqw'
/I Run a (blocking) single sweep
INITiate:IMMediate; *WAI

/I Export captured 1/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 2.iqw'
/l Now we want to analyze the first capture again

/I Import I/Q data from file
MMEMory:LOAD:IQ:STATe 1,'C:\gsm 1l.iqw'
/I Instead of 1 slots 8 slots should be analyzed
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

/I Refresh to apply the changed setting
INITiate:REFMeas:IMMediate

Usage: Setting only

Manual operation: See "Import" on page 80

MMEMory:STORe:IQ:STATe 1, <FileName>
This command stores the 1/Q data to the specified . iqw file.

Parameters:
<FileName> Complete file name including the path
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Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and do one measurement
INITiatel:CONTinuous OFF

/I Set capture timeto 1 s

SENSel:SWEep:TIME 1 S

/I Activate power vs time measurement
CONFigure:BURSt:PTEMplate:IMMediate

/I Run a (blocking) single sweep
INITiate:IMMediate; *WAT

/I Export captured 1/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 1.iqw'
/I Run a (blocking) single sweep
INITiate:IMMediate; *WAT

/I Export captured 1/Q data to file
MMEMory:STORe:IQ:STATe 1, 'C:\gsm 2.iqw'
/ Now we want to analyze the first capture again

// Import I/Q data from file
MMEMory:LOAD:IQ:STATe 1,'C:\gsm l.iqgw'
/I Instead of 1 slots 8 slots should be analyzed
CONFigure:MS:CHANnel:MSLots:NOFSlots 8

/I Refresh to apply the changed setting
INITiate:REFMeas:IMMediate

Manual operation: See "Export" on page 81

411 READ Subsystem

The READ subsystem contains commands for starting complex measurement tasks,
and for querying the results subsequently.

The following subsystems are included:

o READ:AUTO SUDSYSIEM. ...t e e e e e e 187
o READ:BURSt SUDSYSIEM ..coiiiiiiiiiiiiee e 188
o READ:SPECHUM SUDSYSIEM.....oiiiiiiiiiiiii e 222
o READ:WSPECIrUM SUDSYSIEM......uuiiiiiiiiieiei i e e e e e e e e 225

4.11.1 READ:AUTO Subsystem
READ:AUTO:LEVTIME. ...v.veiaettsiseeeteisesneessesesessssesssessssssesessssssessssssssessssnsessssssnsesssnssssnns 187
READ:AUTO:LEVTime

This command is used to perform a single measurement to detect the required refer-
ence level and the trigger offset automatically.
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READ Subsystem

Note that this command is maintained for compatibility reasons only. Use
CONFigure[:MS] :AUTO:LEVel and CONFigure[:MS] :AUTO: TRIGger for new
remote control programs.

Parameters:
PASSED Fixed value; irrelevant
<Dummy> Fixed value (0); irrelevant

Return values:
<ReferencelLevel> The detected reference level

Default unit: variable

<TriggerOffset> The detected time offset between the trigger event and the start
of the sweep

<TriggerLevel> The detected trigger level
Range: -50 dBm to 20 dBm

Example: READ:AUTO:LEVT?
// --> PASSED,9.2404,-0.00000007695,1.4,0

READ:BURSt subsystem

READ:BURSH:MACCUrACY:ALL 2.t eeeeetee ettt e ettt e e e e e et e e e e s eetae e e e e e e eaaan e e e e eneanan 189
READ:BURSt[:MACCuracy]:ADROOP:AVERAGE?... e ieeeeeeeieeeee ettt 190
READ:BURSH:MACCUracy]:ADROOP:CURRENE?. ........cuuereereeereeseeesesseseseseesesesesseseseseesenen. 190
READ:BURSH[:MACCuracy]:ADROOP:MAXIMUM?.....uuuueiiieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeesessssnsnnanes 190
READ:BURSH[:MACCuracy]:ADROOP:SDEVIGtioN?.......uuuvuueiiiieieiereeeeeeeeeeeeeeeeeeeeesesssrannnnnn 191
READ:BURSt[:MACCuracy]:BPOWEIrAVERAGE?........ccvuvrrrinininiciiiaiaseseeeaeaaaaaeeeaeseeeseeennns 191
READ:BURSt[:MACCuracy]:BPOWErCURREN?........ccuuuiiiiieiiiiiii e ceetiiie e e e e e e eeeanans 192
READ:BURSt[:MACCuracy]:BPOWEr:MAXIMUM?.......coeiiiiiiiiiiiininteeaaa e e e e e e e e aeaaaeeaeeeeeees 192
READ:BURSt[:MACCuracy]:BPOWer:SDEVIation?........ccci e 192
READ:BURSH:MACCUracyl[:EVM]:PEAK:AVERAGE?. .......vveveeeerereseeereeseseseseerssesseseeenes 193
READ:BURSH[:MACCuracy][:EVM]:PEAK:CURRENL?.......ccceeeeeieiiiieeeeeeerernterneeen e 193
READ:BURSH[:MACCuracy][:EVM]:PEAK:MAXIMUM?........ccouirireereeeeeeeiesecnnnneeeeeeeesesessnns 193
READ:BURSt[:MACCuracy][:EVM]:PEAK:SDEVIation?......cccceeeeeeeeeeeeeeeeeeeeeeeeeevennennes 194
READ:BURSHt[:MACCuracy][:EVM]:RMS:AVERAQGE?.....cccuuieieeeeeiiiieeeeeeine e e e e eenieeeeeeeannaans 194
READ:BURSH:MACCUracyl[:EVMI:RMS:CURRENL?.........c.vvreeeeeeereeesereesseseseesseseseesesenes 195
READ:BURSH:MACCUracy][:EVM]:RMS:MAXIMUM?.......v.evvrereeeeeereeseeeseseeseseseesesesessesesenes 195
READ:BURSH[:MACCUracyl[:EVM]:RMS:SDEVIGHON7.....c.eveeeeeeeeereeeeeseseeseseseeseesessesennes 195
READ:BURSH[:MACCuUracy]:FERROIAVERAQE?..........ceveeevevieiiriieiieeieieeeeeeeeeaeeeeeseereeeeeens 196
READ:BURSt[:MACCuracy]:FERROIRCURRENL?.....cceieieieeieeeeeeceeeeeeeeeeeeee e 196
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READ:BURSt[:MACCuracy]:ALL?

This command starts the measurement and returns all the results. When the measure-
ment is started the analyzer is automatically set to single sweep.

Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Example: READ:BURS:ALL?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:ADRoop:AVERage?

This command starts the measurement and reads out the average measurement of the
Amplitude Droop taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: dB

Example: READ:BURS:ADR:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:ADRoop:CURRent?

This command starts the measurement and reads out the currently measured value of
the Amplitude Droop taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: dB

Example: READ:BURS:ADR:CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:ADRoop:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the Amplitude Droop taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.
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Return values:

<Result> numeric value
Maximum
Default unit: dB
Example: READ:BURS:ADR:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:ADRoop:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the Amplitude Droop taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: dB

Example: READ:BURS:ADR:SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:BPOWer:AVERage?

This command starts the measurement and reads out the average measurement of the
Burst Power taken over the selected number of bursts. When the measurement is star-
ted the analyzer is automatically set to single sweep. Further results of the measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.

Return values:

<Result> numeric value
Average

Default unit: dB

Example: READ:BURS : BPOW: AVER?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:BPOWer:CURRent?

This command starts the measurement and reads out the currently measured value of
the Burst Power taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: dB

Example: READ:BURS : BPOW: CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:BPOWer:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the Burst Power taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: dB

Example: READ:BURS : BPOW : MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:BPOWer:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the Burst Power taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Standard deviation
Default unit: dB

Example: READ:BURS:BPOW: SDEV?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:PEAK:AVERage?

This command starts the measurement and reads out the average of the peak mea-
surement of the Error Vector Magnitude taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS: PEAK:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:PEAK:CURRent?

This command starts the measurement and reads out the currently measured peak
value of the Error Vector Magnitude taken over the selected number of bursts. When
the measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: READ:BURS : PEAK: CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:PEAK:MAXimum?

This command starts the measurement and reads out the maximum of the peak mea-
surement of the Error Vector Magnitude taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.
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Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: READ:BURS: PEAK:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:PEAK:SDEViation?

This command starts the measurement and reads out the average of the peak mea-
surement of the Error Vector Magnitude taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS: PEAK:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:RMS:AVERage?

This command starts the measurement and reads out the average of the RMS mea-
surement of the Error Vector Magnitude taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS:RMS:AVER?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy][:EVM]:RMS:CURRent?

This command starts the measurement and reads out the currently measured RMS
value of the Error Vector Magnitude taken over the selected number of bursts. When
the measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: READ:BURS : RMS : CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:RMS:MAXimum?

This command starts the measurement and reads out the maximum of the RMS mea-
surement of the Error Vector Magnitude taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: READ:BURS :RMS:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:RMS:SDEViation?

This command starts the measurement and reads out the standard deviation of the
RMS measurement of the Error Vector Magnitude taken over the selected number of
bursts. When the measurement is started the analyzer is automatically set to single
sweep. Further results of the measurement can then be queried without restart of the
measurement via the FETCh : BURSt subsystem.

Return values:
<Result> numeric value

Standard deviation
Default unit: NONE

Example: READ:BURS:RMS:SDEV?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FERRor:AVERage?

This command starts the measurement and reads out the average measurement of the
Frequency Error taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

This command is retained for compatibility with R&S FS-K5 only. Use the READ:
BURSt [ :MACCuracy] : FREQuency: AVERage? command which behaves the same
way.
Return values:
<Result> numeric value

Average

Default unit: Hz

Example: READ:BURS:FERR:AVER?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:FERRor:CURRent?

This command starts the measurement and reads out the currently measured value of
the Frequency Error taken over the selected number of bursts. When the measurement
is started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

This command is retained for compatibility with R&S FS-K5 only. Use the READ:
BURSt [ :MACCuracy] : FREQuency: CURRent ? command which behaves the same
way.
Return values:
<Result> numeric value

Currently measured value

Default unit: Hz

Example: READ:BURS: FERR:CURR?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:FERRor:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the Frequency Error taken over the selected number of bursts. When the measurement
is started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

This command is retained for compatibility with R&S FS-K5 only. Use the READ:
BURSt [ :MACCuracy] : FREQuency : MAXimum? command which behaves the same
way.

Note
An ongoing measurement can be aborted via the command ABORt.

Return values:
<Result> numeric value
Maximum

Default unit: Hz

Example: READ:BURS : FERR:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FERRor:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the Frequency Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

This command is retained for compatibility with R&S FS-K5 only. Use the READ:
BURSt [ :MACCuracy] : FREQuency: SDEViation? command which behaves the
same way.

Return values:

<Result> numeric value
Standard deviation
Default unit: Hz

Example: READ:BURS:FERR: SDEV?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:FREQuency:AVERage?

This command starts the measurement and reads out the average measurement of the
Frequency Error taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: Hz

Example: READ:BURS:FREQ:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FREQuency:CURRent?

This command starts the measurement and reads out the currently measured value of
the Frequency Error taken over the selected number of bursts. When the measurement
is started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: Hz

Example: READ:BURS:FREQ:CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FREQuency:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the Frequency Error taken over the selected number of bursts. When the measurement
is started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Maximum
Default unit: Hz

Example: READ:BURS:FREQ:MAX?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FREQuency:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the Frequency Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: Hz

Example: READ:BURS:FREQ: SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQIMbalance:AVERage?

This command starts the measurement and reads out the average measurement of the
IQ Imbalance taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value

Average

Default unit: NONE
Example: READ:BURS:IQIM:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQIMbalance:CURRent?

This command starts the measurement and reads out the currently measured value of
the 1Q Imbalance taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.
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Return values:
<Result> numeric value

Currently measured value
Default unit: NONE

Example: READ:BURS:IQIM:CURR?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:IQIMbalance:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the IQ Imbalance taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: READ:BURS:IQIM:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQIMbalance:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the 1Q Imbalance taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS:IQIM: SDEV?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:IQOFfset:AVERage?

This command starts the measurement and reads out the average measurement of the
IQ Offset taken over the selected number of bursts. When the measurement is started
the analyzer is automatically set to single sweep. Further results of the measurement
can then be queried without restart of the measurement via the FETCh : BURSt subsys-
tem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS: IQOF : AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQOFfset: CURRent?

This command starts the measurement and reads out the currently measured value of
the 1Q Offset taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: READ:BURS: IQOF : CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQOFfset:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the 1Q Offset taken over the selected number of bursts. When the measurement is
started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: READ:BURS: IQOF:MAX?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:IQOFfset:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the 1Q Offset taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS: IQOF : SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:PEAK:AVERage?

This command starts the measurement and reads out the average of the peak mea-
surement of the Magnitude Error taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS :MERR: PEAK : AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:PEAK:CURRent?

This command starts the measurement and reads out the currently measured peak
value of the Magnitude Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.
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Return values:
<Result> numeric value

Currently measured value
Default unit: NONE

Example: READ:BURS:MERR: PEAK: CURR?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:MERRor:PEAK:MAXimum?

This command starts the measurement and reads out the maximum of the peak mea-
surement of the Magnitude Error taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: READ:BURS :MERR: PEAK : MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:PEAK:SDEViation?

This command starts the measurement and reads out the standard deviation of the
peak measurement of the Magnitude Error taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS :MERR: PEAK: SDEV?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:MERRor:RMS:AVERage?

This command starts the measurement and reads out the average of the RMS mea-
surement of the Magnitude Error taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS:MERR:RMS:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:RMS:CURRent?

This command starts the measurement and reads out the currently measured RMS
value of the Magnitude Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: READ:BURS :MERR:RMS : CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:RMS:MAXimum?

This command starts the measurement and reads out the maximum of the RMS mea-
surement of the Magnitude Error taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh :BURSt subsystem.

Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: READ:BURS:MERR:RMS : MAX?
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Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:RMS:SDEViation?

This command starts the measurement and reads out the standard deviation of the
RMS measurement of the Magnitude Error taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS:MERR:RMS: SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:OSUPpress:AVERage?

This command starts the measurement and reads out the average measurement of the
IQ Offset Suppression taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: dB

Example: READ:BURS:0SUP:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:OSUPpress:CURRent?

This command starts the measurement and reads out the currently measured value of
the 1Q Offset Suppression taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.



READ Subsystem

Return values:
<Result> numeric value

Currently measured value
Default unit: dB

Example: READ:BURS:0SUP:CURR?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:OSUPpress:MAXimum?

This command starts the measurement and reads out the maximum measurement of
the 1Q Offset Suppression taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: dB

Example: READ:BURS:0SUP:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:OSUPpress:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment of the 1Q Offset Suppression taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh :BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: dB

Example: READ:BURS:0SUP: SDEV?
Usage: Query only
Mode: GSM



READ Subsystem

READ:BURSt[:MACCuracy]:PERCentile:EVM?

This command starts the measurement and reads out the 95 % percentile of the Error
Vector Magnitude measurement taken over the selected number of bursts. When the
measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:
<Result> numeric value

Default unit: NONE

Example: READ:BURS:PERC:EVM?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:PERCentile:MERRor?

This command starts the measurement and reads out the 95 % percentile of the Mag-
nitude Error measurement taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Default unit: NONE

Example: READ:BURS: PERC:MERR?
Usage: Query only
Mode: GSM

READ:BURSt{[:MACCuracy]:PERCentile:PERRor?

This command starts the measurement and reads out the 95 % percentile of the Phase
Error measurement taken over the selected number of bursts. When the measurement
is started the analyzer is automatically set to single sweep. Further results of the mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Default unit: NONE

Example: READ:BURS: PERC: PERR?
Usage: Query only
Mode: GSM



READ Subsystem

READ:BURSt[:MACCuracy]:PERRor:PEAK:AVERage?

This command starts the measurement and reads out the average of the peak mea-
surement of the Phase Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS: PERR: PEAK:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:PEAK:CURRent?

This command starts the measurement and reads out the currently measured peak
value of the Phase Error taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Currently measured value
Default unit: NONE

Example: READ:BURS:PERR: PEAK:CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:PEAK:MAXimum?

This command starts the measurement and reads out the maximum of the peak mea-
surement of the Phase Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Maximum
Default unit: NONE

Example: READ:BURS: PERR: PEAK:MAX?



READ Subsystem

Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation?

This command starts the measurement and reads out the standard deviation of the
peak measurement of the Phase Error taken over the selected number of bursts. When
the measurement is started the analyzer is automatically set to single sweep. Further
results of the measurement can then be queried without restart of the measurement via
the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS:PERR:PEAK:SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:RMS:AVERage?

This command starts the measurement and reads out the average of the RMS mea-
surement of the Phase Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Average
Default unit: NONE

Example: READ:BURS: PERR:RMS: AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:RMS:CURRent?

This command starts the measurement and reads out the currently measured RMS
value of the Phase Error taken over the selected number of bursts. When the measure-
ment is started the analyzer is automatically set to single sweep. Further results of the
measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.



READ Subsystem

Return values:
<Result> numeric value

Currently measured value
Default unit: NONE

Example: READ:BURS: PERR:RMS: CURR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:RMS:MAXimum?

This command starts the measurement and reads out the maximum of the RMS mea-
surement of the Phase Error taken over the selected number of bursts. When the mea-
surement is started the analyzer is automatically set to single sweep. Further results of
the measurement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result> numeric value
Maximum
Default unit: NONE

Example: READ:BURS: PERR:RMS:MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:RMS:SDEViation?

This command starts the measurement and reads out the standard deviation of the
RMS measurement of the Phase Error taken over the selected number of bursts.
When the measurement is started the analyzer is automatically set to single sweep.
Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<Result> numeric value
Standard deviation
Default unit: NONE

Example: READ:BURS: PERR:RMS: SDEV?
Usage: Query only
Mode: GSM



READ Subsystem

READ:BURSt:PTEMplate:TRGS:AVERage?

This command starts a "Trigger to Sync" measurement and queries the average time
between the external trigger event and the start of the first symbol of the training
sequence (midamble) in seconds over the selected number of 1/Q captures (see "Sta-
tistic Count" on page 57). This command is only available if an external trigger is
selected and the "Trigger to Sync" measurement is active (see CONFigure: TRGS [ :
IMMediate] on page 136).

Return values:
<Result> numeric value

Average
Default unit: S

Example: /I Preset the instrument
*RST

/I Enter the GSM option K10
INSTrument:SELect GSM

/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/l Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Auto set trigger offset

/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE

/I Note: 'READ' starts a new single sweep and then reads the
results.

/ Use 'FETCh' to query several results!
READ:BURS: PTEM: TRGS : AVER?

Usage: Query only
Mode: GSM

READ:BURSt:PTEMplate:TRGS:CURRent?

This command starts a "Trigger to Sync" measurement and queries the currently mea-
sured time between the external trigger event and the start of the first symbol of the
training sequence (midamble) in seconds over the selected number of 1/Q captures
(see "Statistic Count" on page 57). This command is only available if an external trig-
ger is selected and the "Trigger to Sync" measurement is active (see CONFigure:
TRGS [ : IMMediate] on page 136).

Return values:
<Result> numeric value
Currently measured time

Default unit: S



READ Subsystem

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/I Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Note: 'READ' starts a new single sweep and then reads the
results.

/' Use 'FETCh' to query several results!
READ:BURS: PTEM: TRGS : CURR?

Usage: Query only
Mode: GSM

READ:BURSt:PTEMplate:TRGS:MAXimum?

This command starts a "Trigger to Sync" measurement and queries the maximum time
between the external trigger event and the start of the first symbol of the training
sequence (midamble) in seconds over the selected number of 1/Q captures (see "Sta-
tistic Count" on page 57). This command is only available if an external trigger is
selected and the "Trigger to Sync" measurement is active (see CONFigure: TRGS [ :
TMMediate] on page 136).

Return values:

<Result> numeric value
Maximum
Default unit: S



READ Subsystem

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/l Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Auto set trigger offset

/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE

/I Note: 'READ' starts a new single sweep and then reads the
results.

/ Use 'FETCh' to query several results!
READ:BURS: PTEM: TRGS : MAX?

Usage: Query only
Mode: GSM

READ:BURSt:PTEMplate:TRGS:MINimum?

This command starts a "Trigger to Sync" measurement and queries the minimum time
between the external trigger event and the start of the first symbol of the training
sequence (midamble) in seconds over the selected number of I/Q captures (see "Sta-
tistic Count" on page 57). This command is only available if an external trigger is
selected and the "Trigger to Sync" measurement is active (see CONFigure: TRGS | :
IMMediate] on page 136).

Return values:

<Result> numeric value
Minimum
Default unit: S



READ Subsystem

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal
/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate
/l Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum
/I Auto set trigger offset
/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE
/I Note: 'READ' starts a new single sweep and then reads the
results.
/ Use 'FETCh' to query several results!
READ:BURS:PTEM: TRGS :MIN?

Usage: Query only
Mode: GSM

READ:BURSt:PTEMplate:TRGS:SDEViation?

This command starts a "Trigger to Sync" measurement and queries the standard devi-
ation of the time between the external trigger event and the start of the first symbol of
the training sequence (midamble) in seconds over the selected number of I/Q captures
(see "Statistic Count" on page 57). This command is only available if an external trig-
ger is selected and the "Trigger to Sync" measurement is active (see CONFigure:
TRGS [ : IMMediate] on page 136).

Return values:

<Result> numeric value
Standard deviation
Default unit: S



READ Subsystem

Example: /I Preset the instrument
*RST
/I Enter the GSM option K10
INSTrument:SELect GSM
/I Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Set external trigger more
TRIGgerl:SEQuence:SOURce EXTernal

/I Activate Trigger to Sync measurement
CONFigure:TRGS:IMMediate

/l Set minimum capture time to speed up measurement
SENSel:SWEep:TIME MINimum

/I Auto set trigger offset

/I Note: Correct frame / slot configuration assumed!
CONFigure:MS:AUTO:TRIGger ONCE

/I Note: 'READ' starts a new single sweep and then reads the
results.

/ Use 'FETCh' to query several results!
READ:BURS: PTEM: TRGS : SDEV?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:ALL:AVERage?

This command starts the measurement and reads out the average power for the
selected slot for all measured burst.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Average
Default unit: dBm



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0

\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Note: 'READ' starts a new single sweep annd then reads the

results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:ALL:AVERage?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:ALL:CRESt?

This command starts the measurement and reads out the crest factor for the selected
slot for all measured burst.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate([:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) < s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Crest factor
Default unit: dB



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Note: 'READ' starts a new single sweep annd then reads the
results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:ALL:CRESt?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:ALL:MAXimum?

This command starts the measurement and reads out the maximum power for the
selected slot for all measured burst.

This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) < s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Maximum
Default unit: dBm



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0

\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:ALL:MAXimum?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:CURRent:AVERage?

This command starts the measurement out the average power for the selected slot for
the current burst. This command is only available when the Power vs Time measure-
ment is selected (see CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Average
Default unit: dBm



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Note: 'READ' starts a new single sweep annd then reads the
results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:CURRent:AVERage?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:CURRent:CRESt?

This command starts the measurement out the crest factor for the selected slot for the
current burst. This command is only available when the "Power vs Time" measurement
is selected (see CONFigure:BURSt:PTEMplate[:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Crest factor
Default unit: dB



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Note: 'READ' starts a new single sweep annd then reads the
results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:CURRent:CRESt?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:CURRent:MAXimum?

This command starts the measurement out the maximum power for the selected slot

for the current burst. This command is only available when the Power vs Time mea-

surement is selected (see CONFigure:BURSt:PTEMplate[:IMMediate]

on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s = (First slot
to measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Maximum
Default unit: dBm



READ Subsystem

Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate
\\ Note: 'READ' starts a new single sweep annd then reads the
results. Please use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1 : CURRent : MAXimum?

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<Slot>:DELTatosync?

This command starts the measurement of the "Delta to Sync" value for the selected
slot (see Chapter 3.1.8, "Power vs Time", on page 20). This command is only available
when the "Power vs Time" measurement is selected (see CONFigure:BURSt:
PTEMplate[:IMMediate] on page 128).

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot must be
within the slot scope, i.e.
(First slot to measure) = <slot> = (First slot to measure + Num-
ber of Slots to measure - 1).

Return values:
<Result> numeric value

Default unit: dBm
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READ Subsystem

Example: \\ Preset the instrument
RST
\\ Enter the GSM option K10
INSTrument:SELect GSM

\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel :MSLots:NOFSlots 8

\\ First Slot to measure =0
CONFigure:MS:CHANnel:MSLots:0FFSet 0

\\ Activate PvT (Power vs Time) measurement
CONFigure:BURSt:PTEMplate:IMMediate

\\Note: READ starts a new single sweep annd then reads the
results. Use FETCh to query several results.
READ:BURSt:SPOWer:SLOT1:DELTatosync?

Usage: Query only
Mode: GSM

READ:SPECtrum subsystem

Commands of the READ:SPECtrum subsystem

READ:BURSH[:MACCUIACYL:ALL. ... iii i i eeee et e s e s e e e e e e e e e e e e e e e e e e e eeeeeeaenennnnas 222
READ:SPECtUmM:MODUIGHON[ALL] c.uueteeeiettee e e e e eeeiee e e e e ettt s e e e e seenne s e e e eeeanaaeeeeeeensanneaaeees 223
READ:SPECtrum:MODulation:REFerence[:IMMediate]?..........coeeeeieiiiiiiimiiiiiiieinnn 223
READ:SPECtrum:SWITChiNg[:ALL] 2. ettt ettt e e ee s 224
READ:SPECtrum:SWITching:REFerence[:IMMediate].......cccceeeierereeeieeeieiieieeeeeeeevinrivinnns 224
READ:SPECtrum:WMODUIAtION:GATING?...ceeeeeeeeeeeeeeeeeeeeeererrsrarisaaeaeieseeeeeaeassasessseeressens 225

READ:BURSt[:MACCuracy]:ALL

This command starts the measurement and returns all the results. When the measure-
ment is started the analyzer is automatically set to single sweep.

Further results of the measurement can then be queried without restart of the mea-
surement via the FETCh : BURSt subsystem.

Return values:

<MeasValue> <Error Vector Magnitude RMS>, <Error Vector Magnitude
Peak>, <Magnitude Error RMS>, <Magnitude Error Peak>,
<Phase Error RMS>, <Phase Error Peak>, <Burst Power>,<
Frequency Error>, <IQ Offset>, <IB Imbalance>

The results are output as a list of comma separated strings.
Each item consists of an Average, Current, Maximum and Stan-
dard Deviation value.

Example: READ:BURS:ALL?



READ Subsystem
Mode: GSM

READ:SPECtrum:MODulation[:ALL]

This command starts the measurement and returns the result of the measured modula-
tion spectrum of the mobile or base station. This command is only available when the
"Modulation Spectrum" measurement is selected (see CONFigure: SPECtrum:
MODulation|[:IMMediate] on page 132).

The result is a list of partial result strings separated by commas.

Return values:

<Placeholder> curently irrelevant
<Freq1> Absolute offset frequency in Hz
<Freqg2> Absolute offset frequency in Hz
<Level> Measured level at the offset frequency in dB or dBm (depending
on CONF : WSP:MOD: LIM).
<Limit> Limit at the offset frequency in dB or dBm (depending on
CONF:WSP:MOD:LIM).
<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned (depending on CONF : WSP : MOD: LIM).
<Status> Result of the limit check in character data form
PASSED
no limit exceeded
FAILED
limit exceeded
Example: READ:SPEC:MOD?

0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Mode: GSM

READ:SPECtrum:MODulation:REFerence[:IMMediate]?

This command starts the measurement and returns the measured reference power of
the "Modulation Spectrum”. This command is only available when the "Modulation
Spectrum" measurement is selected (see CONFigure: SPECtrum:MODulation|:
IMMediate] on page 132).

The result is a list of partial result strings separated by commas.

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: READ:SPECtrum:MODulation:REFerence:IMMediate?



READ Subsystem

Usage: Query only
Mode: GSM

READ:SPECtrum:SWITching[:ALL]?

This command starts the measurement and reads out the result of the measurement of
the transient spectrum. This command is only available when the transient spectrum
measurement is selected (see CONFigure: SPECtrum: SWITching[:IMMediate]
on page 134).

The result is a list of partial result strings separated by commas.

Return values:

<Placeholder> curently irrelevant

<Freq1> Absolute offset frequency in Hz

<Freq2> Absolute offset frequency in Hz

<Level> Measured level at the offset frequency in dB or dBm.

For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

<Limit> Limit at the offset frequency in dB or dBm
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

<Status> Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

Example: READ:SPEC:SWIT?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Usage: Query only
Mode: GSM

READ:SPECtrum:SWITching:REFerence[:IMMediate]

This command starts the measurement and returns the measured reference power of
the "Transient Spectrum". This command is only available when the "Transient Spec-
trum" measurement is selected (see CONFigure: SPECtrum: SWITching] :
IMMediate] on page 134).
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The result is a list of partial result strings separated by commas.

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: READ:SPECtrum:SWITching:REFerence:IMMediate?
Mode: GSM

READ:SPECtrum:WMODulation:GATing?

This command reads out the gating settings for gated Wide Modulation Spectrum
measurements. It is identical to READ: SPECtrum:WMODulation:GATing? and is
maintained for compatibility reasons only.

Example: READ: SPEC:WMOD:GAT?
Usage: Query only
Mode: GSM

READ:WSPectrum subsystem

Commands of the READ:WSPectrum subsystem

READ:WSPectrum:MODUIAtION[ZALL]?...vvvereriiiiiceeeeieieieeeeeeeeeeeeeeeeeeeeeeeesersrersnnan e e as 225
READ:WSPectrum:MODUIAtION:GATING 2. .uuueeeieieieieeeeeeeeeieieeeeeeeeeersrsrsrarsane e seeeeaaeens 226
READ:WSPectrum:MODulation:REFerence[:IMMediate]..........ccceeeirrerrueereeeieiiiieeeeeeeeinnnn. 227

READ:WSPectrum:MODulation[:ALL]?

This command starts the measurement and reads out the result of the measurement of
the "Wide Modulation Spectrum" of the mobile or base station. This command is only
available when the wide modulation spectrum measurement is selected (see
CONFigure:WSPectrum:MODulation[:IMMediate] on page 137).

The result is a list of partial result strings separated by commas.

Return values:

<Placeholder> curently irrelevant

<Freq1> Absolute offset frequency in Hz

<Freqg2> Absolute offset frequency in Hz

<Level> Measured level at the offset frequency in dB or dBm.
<Limit> Limit at the offset frequency in dB or dBm.
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<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.

<Status> Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

Example: READ:WSP:MOD?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Usage: Query only
Mode: GSM

READ:WSPectrum:MODulation:GATing?

This command reads out the gating settings for gated "Modulation Spectrum" or "Wide
Modulation Spectrum" measurements (see Chapter 3.1.9, "Modulation Spectrum”,
on page 24 and Chapter 3.1.11, "Wide Modulation Spectrum", on page 28).

The returned values can be used to set the gating interval for "list" measurements (i.e.
a series of measurements in zero span mode at several offset frequencies). This is
done in the "Spectrum" mode using the SENSe : LTIST subsystem (see
[SENSe:]LIST:POWer:SET).

Prior to this command make sure you set the correct Trigger Mode ("IF power" or
"External") and Trigger Offset (in the "General Settings" dialog, see "General Settings"
on page 53). The "Trigger Offset" can be determined using the "Auto Set" (Trigger)
functionality of the R&S FSV-K10.

Return values:

<TriggerOffset> Calculated trigger offset, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

<GatelLength> Calculated gate length, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

Example: READ:WSP:MOD:GAT?
Usage: Query only
Mode: GSM
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READ:WSPectrum:MODulation:REFerence[:IMMediate]

This command starts the measurement and returns the measured reference power of
the "Wide Modulation Spectrum". This command is only available when the "Wide
Modulation Spectrum" measurement is selected (see CONFigure:WSPectrum:
MODulation|[:IMMediate] on page 137).

The result is a list of partial result strings separated by commas.

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: READ:WSPectrum:MODulation:REFerence: IMMediate?
Mode: GSM

SENSe Subsystem

The SENSe subsystem is organized in several subsystems. The commands of these
subsystems directly control device-specific settings, they do not refer to the signal
characteristics of the measurement signal. The SENSe subsystem controls the essen-
tial parameters of the analyzer. In accordance with the SCPI standard, the keyword
SENSe is optional for this reason, which means that it is not necessary to include the
SENSe node in command sequences.

The following subsystems are included:

Commands of the SENSe subsystem:

[SENSe]:BANDWIdth[:RESOIUtION]:TYPE.....ccccieiiieieeeeeeiee ettt e e e e e e e eeeaaens 227
[SENSE:BURSECOUNTL....ccuiiiiiiiiei e e e e e e s e e et e it e e e eaeeaeaeeaenns 228
[SENSE:JFREQUENCY:CENTE .. .t itieeeeieeeee e ettt e e e e e e eete s e e e e e etaae e e e s eeaa e e e eeeannaseeeeeesnnanes 228
[SENSE:IFREQUENCY:OFFSEL......veeeeeeeeeeeeseeseseeeseeseeeseeseseseseeseeseeseseseseeseseeeeneseeeseeneeens 228
[SENSE:ISVWAPIG. v v veeeeeeeeesereseeeesseseseseeeseeseesesesestasesesesesseseesesesesseeseseeseneeeeneeeesesenesens 229
[SENSE:ISWEEDP:COUNT. . .uuuueieieieeieeeeeeeeeieieeeeeeeeeretetass i aaaaeseseseeaaaaaseseseeeessrssssssarssnnnnnn 229
[SENSEe:]SWEEP:COUNEICURRENL?....cvvuiieeiieiieieeeeeettee e eeeeeetee e e e e e ee e e e e e eenb s e e e e eernnanns 230
[SENSE:ISWEED: TIME ... eeeeeeeeeeeeeeeeeeeeeeeeseseeeeeeeeeeeeeeeeseseeeeeeeeseeeeeseseeeeeeeseseeasesesennaens 230

[SENSe]:BANDwidth[:RESolution]: TYPE <Type>

This command switches the filter type for the resolution filter for the "Modulation Spec-
trum", "Transient Spectrum" and "Wide Modulation Spectrum" measurement.

Parameters for setting and query:
<Type> NORMal | P5



Example:
Mode:

Manual operation:

SENSe Subsystem

NORMal

Gaussian filter with a 3 dB bandwidth of either 30 kHz or 100
kHz. This value is retained for compatibility with R&S FS-K5
only.

P5

5 Pole filter with a 3 dB bandwidth of either 30 kHz or 100 kHz.
This filter is required by the GSM standard specification.

*RST: P5

BAND: TYPE NORM
GSM
See "Filter Type" on page 69

[SENSe]:BURSt:COUNt <Count>

The remote control command is used to specify the number of measurements to be
averaged. This command is synonymous with [SENSe: ] SWEep: COUNt on page 229.

Parameters for setting and query:

<Count>

Example:

Mode:

numeric value

Target statistic count, i.e. number of measurements to be aver-
aged.

*RST: 200
Default unit: NONE

BURS:COUN 5
GSM

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency (frequency domain) or measuring fre-

quency (time domain).

If the frequency is modified, the "ARFCN" is updated accordingly.

Parameters:
<Frequency>

Example:

Manual operation:

Range: 0 to fmax

*RST: fmax/2

Default unit: Hz

fmax i specified in the data sheet. min span is 10 Hz

FREQ:CENT 100 MHz

See "Frequency" on page 55

[SENSe:]FREQuency:OFFSet <Offset>

This command defines the frequency offset.
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Parameters:

<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz
Default unit: Hz

Example: FREQ:OFFS 1GHZ

Manual operation: See "Frequency Offset" on page 58

[SENSe:]SWAPiq <State>

This command defines whether or not the recorded 1Q pairs should be swapped (I<-
>Q) before being processed. Swapping | and Q inverts the sideband.

Try this function if the TSC can not be found.

Parameters:
<State> ON | OFF
ON
I and Q are exchanged, inverted sideband, Q+j*|
OFF
Normal sideband, I+j*Q,
*RST: OFF
Example: SWAP ON
Specifies that I1Q values should be swapped.
Mode: WLAN, GSM, OFDM, OFDMA/WiBro

Manual operation: See "Swap I/Q" on page 60

[SENSe:]SWEep:COUNt <NumberSweeps>

This command defines the number of sweeps started with single sweep, which are
used for calculating the average or maximum value. If the values 0 or 1 are set, one
sweep is performed.

Parameters:
<NumberSweeps> 0 to 32767

*RST: 0 (GSM: 200, PHN:1)
Example: SWE :COUN 64

Sets the number of sweeps to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a sweep and waits for its end.

Manual operation: See "Statistic Count” on page 57
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[SENSe:]SWEep:COUNt:CURRent?

This command returns the current Statistic Count. It can be used to track the progress
of the averaging progress until it reaches the set "Statistic Count" (see [SENSe:
] SWEep : COUNt on page 229).

Usage: Query only

[SENSe:]SWEep:TIME <Time>
This command defines the sweep time.

The range depends on the frequency span.

Parameters:

<Time> refer to data sheet
*RST: (automatic)

Example: SWE:TIME 1s

Manual operation: See "Capture Time" on page 56

4.13 STATus Subsystem

The STATus subsystem contains the commands for the status reporting system (for
details refer to Chapter 5, "Status Reporting System"”, on page 248). *RST does not
influence the status registers.

e Commands of the STATUS SUDSYSIEM......ccooiiiiiiiii e 230
o STATus:QUEStionable SUDSYSteM.......c..uuiiiiiiiiii e 231

4.13.1 Commands of the STATus subsystem

STATus:OPERation[:EVENTt]

This command queries the contents of the EVENt part of the STATus:OPERation regis-
ter. The contents of the EVENTt part are deleted after readout.

Example: STAT:0OPER?

Mode: all

STATus:OPERation:CONDition

This command queries the CONDition part of the STATus : OPERat ion register (see
the base unit description of status registers in the Remote Control Basics chapter).

Readout does not delete the contents of the CONDition part. The value returned
reflects the current hardware status.

Example: STAT:OPER:COND?
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Mode: all

4.13.2 STATus:QUEStionable Subsystem

This subsystem queries the information in the status reporting system. For details see
Chapter 5, "Status Reporting System", on page 248.

STATus:QUEStionable:POWEIT:EVENL] ...t e e e e e e e e e e e e eeeeeeeeeeenennanas 231
STATus:QUEStionable:POWEr:CONDItION?..........eieieeeeee e 231
STATUS:QUEStionable:POWEENABIE.........ccuueeeeeee et e e e e e e e 231
STATus:QUEStionable:POWEr:INTRANSItION. ......cuuuiieieiiiiiieieee e e e e et e e e ee e e e e eeeaaes 232
STATuUs:QUEStioNable:POWEr: PTRANSIION. .....cieeeiiireieeeieeiiieeeeeeeeteeeeeseeenneeseeseesneseeeeens 232
STATUS:QUESHIONable:SYNCIEVENL]?...cuuuiii et eeeeeee e e e e e et s e e e e eenn e e aeeenes 232
STATus:QUEStionable:SYNC:CONDItION?........ciiiiiieeeiie e e et e e e e eeeeas 233
STATUs:QUEStionable:SYNCENABIE. .......coeueeeee e 233
STATus:QUEStionable:SYNCINTRANSIHION. .....cc.uiiiiieeeieieeeeeee et e e e enanes 233
STATus:QUESHioNable:SYNC:PTRANSItION. .....cuuvuriiiiiiiiieieieeeeeeeeeeeeeeeeeeeeeeeeeeeerersasananaaa.. 234

STATus:QUEStionable:POWer[:EVENt]?

This command queries the contents of the "EVENt" part of the
STATus:QUEStionable:POWer register. Readout deletes the contents of the
"EVENTt" part.

Example: STAT:QUES: POW?
Usage: Query only

SCPI confirmed
Mode: all

STATus:QUEStionable:POWer:CONDition?

This command queries the contents of the "CONDition" part of the
STATus:QUEStionable:POWer register (see Chapter 5.4, "STATus:QUEStiona-
ble:POWer Register", on page 251). Readout does not delete the contents of the
"CONDition" part.

Example: STAT:QUES : POW: COND?
Usage: Query only

SCPI confirmed
Mode: all

STATus:QUEStionable:POWer:ENABIe <BitDefinition>

This command sets the bits of the "ENABIe" part of the
STATus:QUEStionable: POWer register. The "ENABIe" register selectively enables
the individual events of the associated "EVENTt" part for the summary bit.
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Parameters:

<BitDefinition> 0 to 65535

Example: STAT:QUES:POW:ENAB 65535
Usage: SCPI confirmed

Mode: all

STATus:QUEStionable:POWer:NTRansition <BitDefinition>

This command sets the edge detectors of all bits of the
STATus:QUEStionable: POWer register from 1 to O for the transitions of the "CONDI-

tion" bit.

Parameters:

<BitDefinition> 0 to 65535

Example: STAT:QUE:POWS:NTR 65535
Usage: SCPI confirmed

Mode: all

STATus:QUEStionable:POWer:PTRansition <BitDefinition>

This command sets the edge detectors of all bits of the
STATus:QUEStionable: POWer register from O to 1 for the transitions of the "CONDi-

tion" bit.

Parameters:

<BitDefinition> 0 to 65535

Example: STAT:QUES:POW: PTR 65535
Usage: SCPI confirmed

Mode: all

STATus:QUEStionable:SYNC[:EVENt]?

This command queries the contents of the EVENt part of the
STATus :QUEStionable:SYNC register.

The EVENt part indicates whether an event has occurred since the last reading, it is
the "memory" of the CONDition part. It only indicates events passed on by the transi-
tion filters. It is updated continuously. This part can only be read by the user. Reading
the register or using the *CLS command clears it.

For details on possible events see Chapter 5, "Status Reporting System”,

on page 248.
Example: STAT:QUES: SYNC
Usage: Query only
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Mode: GSM

STATus:QUEStionable:SYNC:CONDition?

This command queries the contents of the CONDition part of the
STATus:QUEStionable:SYNC register. This register part can only be read, but not
written to or cleared. Readout does not delete the contents of the CONDition part.

Example: STAT:QUES: SYNC:COND?
Usage: Query only
Mode: GSM

STATus:QUEStionable:SYNC:ENABIe <RegisterContent>

This command sets the bits of the ENABIe part of the STATus : QUEStionable:SYNC
register for screen A and B. The ENABIe register selectively enables the individual
events of the associated EVENt part for the summary bit in the status byte.

(See "Hierarchy of Status Registers" in the R&S FSVA/FSV Operating Manual).
Parameters for setting and query:
<RegisterContent>  numeric value
Content of the specific aspect of the status register
*RST: 65535

Mode: GSM

STATus:QUEStionable:SYNC:NTRansition <RegisterContent>

This command determines what bits in the
STATus:QUEStionable:SYNC:CONDition register will set the corresponding bit in
the STATus:QUEStionable:SYNC:EVENt register when that bit has a negative tran-
sition (1 to 0).The parameter is the sum of the decimal values of the bits that are to be
enabled.

Parameters for setting and query:

<RegisterContent>  numeric value
Content of the specific aspect of the status register
*RST: 0

Mode: GSM
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STATus:QUEStionable:SYNC:PTRansition <RegisterContent>

This command determines which bits in the
STATus:QUEStionable:SYNC:CONDition register will set the corresponding bit in
the STATus:QUEStionable:SYNC:EVENt register when that bit has a positive tran-
sition (0 to 1).The parameter is the sum of the decimal values of the bits that are to be
enabled.

Parameters for setting and query:
<RegisterContent>  numeric value

Content of the specific aspect of the status register
*RST: 65535

Mode: GSM

414 TRACe Subsystem

The TRACe subsystem controls access to the instruments internal trace memory.

TRACe[:DATA]? <TraceNumber>

This command reads trace data out of the instrument. The returned values are scaled
in the current level unit. In ASCII format, a list of values separated by commas is
returned (Comma Separated Values = CSV).

Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4

Trace name to be read out

TRACe1

Average trace;

(Transient Spectrum: Maximum trace)

(Trigger to Sync: histogram)

TRACe2

Maximum trace

(Trigger to Sync: PDF of average trace)

TRACe3

Minimum trace

(not available for Mod. Spectrum, Trans. Spectrum, or Trigger to
Sync)

TRACe4

Current trace

(not available for Mod. Spectrum, Trans. Spectrum, or Trigger to

Sync)
Example: TRAC1:DATA? TRACel
Usage: Query only
Mode: GSM
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TRACe[:DATA]:X? <TraceNumber>

This command reads the measured x-values (time in seconds) for Power vs Time
(PvT) or Trigger to Sync measurements.

Query parameters:

<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4
Trace number
TRACe1

PVT: Average trace
Trigger to Sync: histogram x-values (center of bins)

TRACe2
PVT: Maximum trace
Trigger to Sync: x-values for PDF of average trace

TRACe3
PVT only: Minimum trace

TRACe4
PVT only: Current trace

Example: TRACe:DATA:X? TRACe2
Returns the Power vs Time values for the maximum trace.

Example: TRACe:DATA:X? TRACel
Trigger to Sync measurement: Returns the x-values (time) of the
center of the histogram bins.

Usage: Query only
Mode: GSM

TRACe<n>:IQ:DATA:MEMory <OffsetSamples>, <NoOfSamples>
Returns the captured 1/Q data.
Note: The data can be only queried if the measurement is not running.

Query parameters:
<OffsetSamples> The offset of the values to be read related to the start of the cap-
tured 1/Q data.

<NoOfSamples> The number of samples to be read.

Return values:

<Result> a comma separated list of values in floating point format
(Comma Separated Values = CSV). The number of values
returned is 2 * "# of samples", the first half being the I-values,
the second half the Q-values.
The result values are scaled linearly in Volt and correspond to
the voltage at the RF input of the instrument.

Default unit: Volt
Mode: GSM
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4.15 TRIGger Subsystem

The TRIGger subsystem is used to synchronize instrument actions with events. It is
thus possible to control and synchronize the start of a sweep.

TRIGger<n>[:SEQuUence]:HOLDO:TIME].......uuuuruuuaaaaaaaeeeeeeeeeeeeeeeeeeeeeeeeeeeeneenennnnnns 236
TRIGger<n>[:SEQuence]:LEVEIEXTErNAl]......uuuruururuiiieieieieieeeeeeeeeeeeeeeeeeeeeeeeeevaraarananannans 236
TRIGger<n>[:SEQUENCE:LEVELIFPOWET . ....ccccieieie e i e e ee et e e e e e e e e e e 237
TRIGGer<n>[:SEQUENCEL:SOURCE.....ccuuuiiiiiiiiiiiieieietieier e et eerr e s e st e e e e e eara e e e eeeraaes 237
TRIGger<n>[:SEQuence]:SYNChronize:ADJUStAUTO.......cceeeruuierieeeeniineeeeeeinnee e eeeeen s 237
TRIGger<n>[:SEQuence]:SYNChronize:ADJUst:EXTernal...........cceeeieeeeiiiiimiiiiiiiieeennn 238
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:IFPOWET.........ccoeiiiiiiieiiieiiiieeieee 238
TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IMMediate. ..........ccovrrercmrrmrreeerenereeneeinens 238
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:RFPOWET.............cceveeeemeeeeinininnisnenaeeeeens 239

TRIGger<n>[:SEQuence]:HOLDoff[:TIME] <TriggerOffset>

Specifies the time offset between the trigger event (e.g. for an external or power trig-
ger) and the frame start of the GSM signal in seconds.

Suffix:
<n> <1|2>

Parameters for setting and query:

<TriggerOffset> numeric value
*RST: 0
Default unit: S
Example: TRIG:HOLD 1ms
Mode: GSM

Manual operation: See "Trigger Offset" on page 57

TRIGger<n>[:SEQuence]:LEVel[:EXTernal] <Level>
This command sets the level of the external trigger source.

Suffix:
<n> <1 |2>

Parameters for setting and query:
<Level> numeric value

External trigger level

*RST: 14V
Default unit: V

Example: TRIG:LEV:EXT 1 MV
Mode: GSM

Manual operation: See "Trigger Level" on page 60
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TRIGger<n>[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed. If defined, a reference level offset is also

considered.

Suffix:

<n> irrelevant

Parameters:

<TriggerLevel> *RST: -20 dBm
Example: TRIG:LEV:IFP -30DBM

Manual operation: See "Trigger Level" on page 60

TRIGger<n>[:SEQuence]:SOURce <Source>
This command selects the trigger source.

IF power and RF power triggers are not available together with the bandwidth exten-
sion option R&S FSV-B160.

For details on trigger modes refer to the "Trg/Gate Source" softkey in the base unit

description.
Suffix:
<n> irrelevant
Parameters:
<Source> IMMediate
Free Run
EXTern
External trigger
IFPower
Power trigger at the second intermediate frequency
*RST: IMMediate
Example: TRIG:SOUR EXT

Selects the external trigger input as source of the trigger signal

Manual operation: See "Trigger Mode" on page 57

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:AUTO <Value>

This command is identical to CONFigure [ :MS] : AUTO: TRIGger on page 97 and is
maintained for compatibility reasons only.

Suffix:
<n> <1|2>
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Parameters for setting and query:

<Value> OFF | ON | ONCE
*RST: ON
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:EXTernal <TriggerOffset>

If the signal source is RF input, this command sets the trigger motde to "External" and
the trigger offset to the defined value.

Suffix:
<n> <1 |2>

Parameters for setting and query:

<TriggerOffset> numeric value

*RST: Os

Default unit: S
Example: TRIG:SYNC:ADJ:EXT 1 MS
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IFPower <TriggerOffset>

If the signal source is RF input, this command sets the trigger motde to "Power" and
the trigger offset to the defined value.

Suffix:
<n> <1|2>

Parameters for setting and query:

<TriggerOffset> numeric value

*RST: Os

Default unit: S
Example: TRIG:SYNC:ADJ:IFP 1 MS
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IMMediate
This command sets the trigger mode to "FREE RUN".

Suffix:

<n> <1 |2>

Example: TRIG:SYNC:ADJ: IMM
Usage: Setting only

Mode: GSM
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Commands for Compatibility

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:RFPower <TriggerOffset>

If the signal source is RF input, this command sets the trigger motde to "Power" and
the trigger offset to the defined value.

Suffix:
<n> <1|2>

Parameters for setting and query:

<TriggerOffset> numeric value

*RST: Os

Default unit: S
Example: TRIG:SYNC:ADJ:RFP 1 MS
Mode: GSM

Commands for Compatibility

The following commands are retained for compatibility with R&S FS-K5 only. They do
not cause errors in a remote program; however, the settings commands have no effect
and the query commands do not provide useful results.

CALCUIate:LIMItSN>INAME 2. .. et e e e et e e e e e e e e e e e eaeanaenen 239
CALCulate:LIMit<n>:CONTINUOUSIOFFS.....ccuuuieiieiiieiieeeeceeiice e e e e et e e e e et e e e e eannae e e 239
CALCulate:LIMit<n>:LOWEFMARGIN. .. .uuuuuriiiieieieieeeeeeeeeeeeeereeeeeeessrsrsrar— e eeeaaeens 239
CALCUlate:LIMIt<N>:LOWEOFFS.....cciiieieieieeeeeeeeeeeeeeeeeeeee v aese s e e e e e eeaaaeeeeseseeeeeeeees 239
CALCulate:LIMit<n>:UPPEr:MARGIN........cieeeiiiieeeeeeeeetie e e e e eevtiee e e e e eete e e e e eeeete e e e s eesaananns 239
CALCuUlate:LIMIit<N>:UPPErOFFS. .. ..ottt e e e e e e eneeneas 239
(07 A M O =) (T M1V S g Dt A = YN 239
CALCUIAte:MATHIMODE. ... .. it e e e e e e e e ea et e e s ean e e a e e aenrenns 239
CONFigure:BURStEPTEMPIAte: TMHRES. ...cccieieeeeeeeeeeeeeeeeeeeeeeetttt e se s e e e e e e e e eaaaaeeeeeeeees 239
CONFIgUre[:MS]:ECONTIGUIE STATE. .uuuruuuieeieieieeeeeeeeeeeeeeeeeeeeeereesrararar——— e aeeaeaaaaeseses 239
CONFigure:BURStPTEMPIate:FRZOOM?......cccviieieeeieiiieeeeeeeeetee e eeeeetee e e e e e et e e e e eeeaaanns 240

CALCulate:LIMit<n>:NAME?
CALCulate:LIMit<n>:CONTinuous:OFFS
CALCulate:LIMit<n>:LOWer:MARGiIn
CALCulate:LIMit<n>:LOWer:OFFS
CALCulate:LIMit<n>:UPPer:MARGiIn
CALCulate:LIMit<n>:UPPer:OFFS
CALCulate:LIMit<n>:STATe
CALCulate:MATH:MODE
CONFigure:BURSt:PTEMplate:TMHRes
CONFigure[:MS]:ECONfigure:STATe

These commands are retained for compatibility with R&S FS-K5 only. They do not
cause errors in a remote program; however, the settings commands have no effect and
the query commands do not provide useful results.
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CONFigure:BURSt:PTEMplate:FRZoom?

This command is retained for compatibility with R&S FS-K5 only. The query command
does not provide useful results.

The setting command is not accepted and returns an error.

Usage: Query only

4.17 Example for a Measurement Performed via Remote
Control

The following remote control program switches to the GSM measurement mode,
defines the settings and measures the gating settings. It then switches back to the
spectrum analyzer mode to perform a list measurement.

For basic information on remote control, see the Remote Basics chapter in the base
unit description.

// Script for MODULATION SPECTRUM MEASUREMENT
//

// This script allows the user to define

// - the offset frequencies

// - the filter type (gaussian or 5-pole)

//

// This script uses

// - The K10 (GSM) mode to measure the gating settings

// (see READ:SPECtrum:WMODulation:GATing?)
// - The Spectrum Analyzer to perform the list measurement
// (see SENSel:LIST:POWer subsystem)

// - an IF power trigger

//

// Assumes the following signal:

// 1 GHz, GSM Signal with 0 dBm Power
// Slot O 1 2 3 4 5 6 7
// Power on on on on on on on on

// TSC 0 1 2 3 4 5 6 7

//
// Preset the instrument
//
*RST

//
// GSM mode (K10)
//

// Enter the GSM option K10
INSTrument:SELect GSM
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// Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt

// Configure first slot (slot 0): Normal burst, GMSK, TSC 0
CONFigure:MS:CHANnel:SLOTO:STATe ON

CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel:SLOT0:TSC 0

// Configure first slot (slot 1): Normal burst, GMSK, TSC 1
CONFigure:MS:CHANnel :SLOTO:STATe ON

CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel:SLOT0:TSC 1

// Configure first slot (slot 2): Normal burst, GMSK, TSC 2
CONFigure:MS:CHANnel:SLOTO:STATe ON

CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOT0:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK

CONFigure:MS:CHANnel :SLOTO:TSC 2

// Configure first slot (slot 3): Normal burst, GMSK, TSC 3
CONFigure:MS:CHANnel:SLOTO:STATe ON

CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel:SLOT0:TSC 3

// Configure first slot (slot 4): Normal burst, GMSK, TSC 4
CONFigure:MS:CHANnel:SLOTO:STATe ON

CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel:SLOT0:TSC 4

// Configure first slot (slot 5): Normal burst, GMSK, TSC 5
CONFigure:MS:CHANnel:SLOTO:STATe ON
CONFigure:MS:CHANnel:SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOT0:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK

CONFigure:MS:CHANnel :SLOTO:TSC 5

// Configure first slot (slot 6): Normal burst, GMSK, TSC 6
CONFigure:MS:CHANnel:SLOTO:STATe ON
CONFigure:MS:CHANnel:SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK

CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel:SLOT0:TSC 6

// Configure first slot (slot 7): Normal burst, GMSK, TSC 7
CONFigure:MS:CHANnel :SLOTO:STATe ON
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CONFigure:MS:CHANnel :SLOTO:TYPE NB
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK
CONFigure:MS:CHANnel :SLOTO:FILTer GMSK
CONFigure:MS:CHANnel : SLOTO:TSC 7

// Slot to measure := 0 slot for time alignment of the PvT masks
// and for the synchronization
CONFigure:MS:CHANnel:MSLots:MEASure 0

// Deactivate continuous auto levelling
CONFigure:MS:POWer:AUTO OFF

// Set Center Frequency
SENSel:FREQuency:CENTer 1 GHZ

// Set Level 3 dB above expected Signal Power

// Precise value can be measured with the auto level function,
// see below (CONFigure:MS:AUTO:LEVel ONCE) .
DISPlay:WINDowl:TRACel:Y:SCALe:RLEVel 3DBM

// Set trigger mode to IF power trigger
TRIGgerl:SEQuence:SOURce IFPower

// Manually set IF power trigger level

// Precise value can be measured with the auto trigger power function,
// below (CONFigure:MS:AUTO:TRIGger ONCE) .
TRIGgerl:SEQuence:LEVel:IFPower -20DBM

// Manually set trigger offset

// Precise value can be measured with the auto trigger offset function,
// below (CONFigure:MS:AUTO:TRIGger ONCE) .

TRIGgerl:SEQuence:HOLDoff 0 S

// Do single auto level measurement
CONFigure:MS:AUTO:LEVel ONCE

// Read out the reference level (dBm) -> <Reflevel>
DISPlay:WINDowl:TRACel:Y:SCALe:RLEVel?
// Example: 2.4468

// Read out the RF attenuation (dB) -> <RfAttn>
INPutl:ATTenuation?
// Example: 13

// Read out the electrical attenuation (dB) -> <ElectricalAttn>
INPutl:EATT?
// Example: 0

// Do one auto trigger offset measurement
// Note:
// - Correct frame / slot configuration assumed

// - Correct level settings (reference level and attenuations) assumed

// Do single auto trigger measurement (measured and sets the trigger offset)
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// Note: In IF Power trigger mode, also the IF power trigger level will be

// measured and set.

CONFigure:MS:AUTO:TRIGger ONCE

// Read out trigger offset (just informative)
// Returned value: Trigger Offset in seconds
TRIGgerl:SEQuence:HOLDoff?

// Example: 7.68923200666904e-008

// Read out IF power trigger level (just informative)
// Returned value: Trigger level in dBm

TRIGgerl:SEQuence:LEVel:IFPower?
// Example: -34

// Read out gating settings for gated Modulation Spectrum Measurement
// The returned values can be used for the "LIST" command of the

// spectrum analyzer.

// The returned values are:

// 1. <TriggerOffset>

// Trigger Offset (sometimes also called Gate Delay) for measuring the
// Modulation Spectrum with the LIST command of the spectrum analyzer.
// The time from the trigger to the start of the modulation spectrum
// measurement, in seconds.

// 2. <GateLength>

// Gate Length for measuring the Modulation Spectrum
// with the LIST command of the spectrum analyzer.

// The duration of the time interval over which the

// Modulation Spectrum measurement is made, in seconds.

READ:SPECtrum:WMODulation:GATing?
// Example: 0.000323031,0.0001689

//
// Spectrum Analyzer mode

1/

// Go back to spectrum analyzer to perform the list measurement there:

INSTrument:SELect SANalyzer

// Setup for the list measurement

// Input parameters:

// 1. <PEAK meas> = OFF
// 2. <RMS meas> = OFF
// 3. <AVG meas> = ON
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// 4. <trigger mode> = IFP (i.e. IF power trigger)

// 5. <trigger slope> = POS (i.e. positive trigger polarity)

// 6. <TriggerOffset> = 323 US (Take <TriggerOffset> value returned above from
// "READ:SPECtrum:WMODulation:GATing?" command)

// 7. <GateLength> = 169 US (Take <GateLength> value returned above from

// "READ:SPECtrum:WMODulation:GATing?" command)

SENSel:LIST:POWer:SET OFF, OFF, ON, IFP, POS, 323 US, 169 US

// Do the list power mesaurement at the center frequency (offset frequency 0).
// The returned value is the reference power (dBm)

// Input parameters:

// 1. <CenterFregq> = 1 GHZ

// 2. <RefLevel> = 2.5 dBm (Take <RefLevel> value returned above from
// "DISPlay:WINDowl:TRACel:Y:SCALe:RLEVel?" command)
// 3. <RfAttn> = 13 dB (Take <RfAttn> value returned above from

// "INPutl:ATTenuation?" command)

// 4. <ElectricalAttn> = 0 (Take <ElectricalAttn> value returned above from

// "INPutl:EATT?" command)

// 5. <filter type> = NORM (gaussian) or P5 (5-pole)
// 6. <rbw> = 30KHZ

// 7. <vbw> = 30KHZ

// 8. <MeasTime> = <StatisticCount>*<GateLength> =
// 200 * 0.0001689 = 33.78 MS

// 9. <TriggerLevel> = 0 (reserved, must be zero)

SENSel:LIST:POWer:SEQuence 1 GHZ, 2.5 dBm, 13 dB, 0 dB, NORM, 30 KHZ, 30 KHZ, 33.78 MS, 0
SENSel:LIST:POWer:RESult?
// Example: -8.2933588028

//Do the list power measurement:

// The returned values are the offset powers in dBm

// Input parameters have the same format as above for the reference

// power measurement.

//

// The <MeasTime> value for a statistic count of 20 is calculated as:

// <MeasTime> = <StatisticCount>*<GateLength> = 200 * 0.0001689 = 33.78 MS
//

// Note: the command below must be entered on a single line.

// The command returns the modulation powers per measured offset

// frequency in dBm seperated by commas.

// The list can be modified in order to measure only at certain offset

// frequencies.

//

// SENSel:LIST:POWer:SEQuence?

// 0.99420GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99440GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, O,
// 0.99460GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, 0,
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// 0.99480GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99500GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99520GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99540GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99560GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99580GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99600GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99620GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99640GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99660GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99680GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99700GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99720GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, O,
// 0.99740GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99760GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99780GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99800GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 0.99820GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99840GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99860GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99880GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99900GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99920GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99940GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99960GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99975GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99980GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 0.99990GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00010GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00020GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00025GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00040GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00060GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00080GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00100GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00120GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00140GHZ, 2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00160GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00180GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78Ms, O,
// 1.00200GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00220GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00240GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00260GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00280GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00300GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, 0,
// 1.00320GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00340GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00360GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00380GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
// 1.00400GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78Ms, O,
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//  1.00420GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
//  1.00440GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
// 1.00460GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
//  1.00480GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, 0,
//  1.00500GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
//  1.00520GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
//  1.00540GHZ,  2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, 0,
//  1.00560GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, O,
//  1.00580GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ,  33.78MS, 0

// Command on a single line

@TIME // Start IECWIN32 time measurement
SENSel:LIST:POWer:SEQuence?

0.99420GHZ, 2 .5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99440GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99460GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99480GHZ, 2 .5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99500GHZ, 2.5DBM, 13DB, ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99520GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99540GHZ, 2 .5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99560GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99580GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99600GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99620GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99640GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99660GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99680GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99700GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99720GHZ, 2 .5DBM, 13DB, 0DB, NORM, 100KHZ, 1L00KHZ, 33.78MS, 0,
0.99740GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99760GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99780GHZ, 2 .5DBM, 13DB, 0DB, NORM, 100KHZ, L00KHZ, 33.78MS, 0,
0.99800GHZ, 2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
0.99820GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99840GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99860GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99880GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99900GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99920GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99940GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99960GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99975GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99980GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
0.99990GHZ, 2 .5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00010GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00020GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00025GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00040GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00060GHZ,2.5DBM, 13DB, ODB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00080GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
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1.00100GHZ, 2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00120GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00140GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00160GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00180GHZ,2.5DBM, 13DB, 0DB, NORM, 30KHZ, 30KHZ, 33.78MS, 0,
1.00200GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00220GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00240GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00260GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00280GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00300GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00320GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00340GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00360GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00380GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00400GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00420GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00440GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00460GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00480GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00500GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00520GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00540GHZ,2.5DBM, 13DB, 0ODB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00560GHZ, 2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0,
1.00580GHZ,2.5DBM, 13DB, 0DB, NORM, 100KHZ, 100KHZ, 33.78MS, 0
@TIME // Stop IECWIN32 time measurement

// If the modulation reference level (-8.29 dBm) is substracted from these
// results the relative value can be compared against the limit for that

// frequency:

// eg. -250KHz Offset: -49.26 dBm - (-8.29 dBm) = -57.55 dB < -33.0 dB Limit
// => PASSED

// FINE
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5 Status Reporting System

In addition to the registers provided by the base system, the following register is used
in the GSM option (R&S FSV-K10): STAT : QUES : SYNC. Although this register is provi-
ded by the base system, the GSM option (R&S FSV-K10) uses different bits and defini-
tions.

In this section, only the new and altered status registers/bits for the GSM option

(R&S FSV-K10) are described. Detailed information on the status registers of the base
system is given in the section "Status Reporting System" in chapter 5 of the Operating
Manual on CD.

The status reporting system stores all information on the current operating state of the
instrument, e.g. that the instrument is currently performing a calibration and information
on errors which have occurred. This information is stored in the status registers and in
the error queue. The status registers and the error queue can be queried via IEC bus.

The information is structured hierarchically. The register status byte (STB) defined in
IEEE 488.2 and its associated mask register service request enable (SRE) form the
uppermost level. The STB receives its information from the standard event status reg-
ister (ESR) which is also defined in IEEE 488.2 with the associated mask register stan-
dard event status enable (ESE). The STB registers STATus:OPERation and STA-
Tus:QUEStionable, which are defined by SCPI and contain detailed information on the
instrument.

The Individual STatus flag (IST) and the parallel poll enable register (PPE) allocated to
it are also part of the status reporting system. The IST flag, like the SRQ, combines the
entire instrument status in a single bit. The PPE fulfils the same function for the IST
flag as the SRE for the service request.

The output buffer contains the messages the instrument returns to the controller. It is
not part of the status reporting system, but determines the value of the MAV bit in the
STB.

Description of the Status Registers

All the status registers are the same as those provided by the base system, with the
exception of the following:

® STATus:0PERation — Although this register is provided by R&S FSVA/FSV Ker-
nel main, R&S FSV-K10 makes use of bits in this register which are not used within
R&S FSVA/FSV Kernel main

® STATus:QUES:SYNC - Although this register is provided by the base system, the
GSM option (R&S FSV-K10) uses different bits and definitions.

® STATus:QUES:LIMit - This register is provided by the base system; however, in
the GSM option (R&S FSV-K10), there is only 1 limit register combining all dis-

played limits. (Limit lines are only available in screen A, which displays the traces,
while screen B displays the measurement results as a list.)

The deviations from the status register structure of the base system are described
below.

|
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o STATUS:OPERALION REGISTEr...cciiiiiiiiiiiiiiiee e 249
o STATus:QUEStionable RegiSter.......oouuiiiiiiiiiei e 249
o STATus:QUEStionable:SYNC RegiSter......cccuuiiiiiiiiiiiiiiiiei e 250
e STATus:QUEStionable:POWeEr REGIStEr.......uuuviiiieeeiiiiccciiieeieeee e 251

5.1 STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instru-
ment is being executing or, in the EVENt part, information on which actions the instru-
ment has executed since the last reading. It can be read using commands STATus :

OPERation:CONDition Or STATus:O0PERation[:EVENt].
Bit No Meaning
0 CALibrating
This bit is set as long as the instrument is performing a calibration.
1t03 These bits are not used
4 MEASuring
A "1"in this bit position indicates that a measurement is in progress. R&S FSV-K10 only
5to7 These bits are not used
8 HardCOPYy in progress
This bit is set while the instrument is printing a hardcopy.
9to 14 These bits are not used
15 This bit is always 0

5.2 STATus:QUEStionable Register

This register comprises information about indefinite states which may occur if the unit
is operated without meeting the specifications. It can be queried with commands
STATus:OPERation[:EVENt] and STATus:0PERation:CONDition.

Bit No Meaning

Oto2 These bits are not used

3 POWer
This bit is set if a questionable power occurs (cf. also section "STATus:QUEStiona-
ble:POWer Register").

4 TEMPerature
This bit is set if a questionable temperature occurs.

5 FREQuency
The bit is set if a frequency is questionable (cf. section "STATus:QUEStionable:FRE-
Quency Register").
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Bit No Meaning
6to7 These bits are not used
8 CALibration

The bit is set if a measurement is performed uncalibrated (= * label "UNCAL")

9 LIMit (device-specific)

This bit is set if a limit value is violated (see also section STATus:QUEStionable:LIMit Reg-
ister). Note: Limit register is associated with limit lines for the Spectrum Mask measure-

ment only.

10 LMARGgin (device-specific)
This bit is set if a margin is violated (see also section STATus:QUEStionable:LMARgin
Register)

1 SYNC (device-dependent)

This bit is set if, in measurements or pre-measurements in FSV-K10 mode, synchroniza-
tion fails, no signal is detected or no burst is found.

This bit is also set if input settings conflict with the measurement setup (see also "STA-
Tus:QUEStionable:SYNC Register").

12 ACPLimit

This bit is set if a limit for the adjacent channel power measurement is violated (see also
section "STATus:QUEStionable:ACPLimit Register").

13to 14 These bits are not used

15 This bit is always 0

5.3 STATus:QUEStionable:SYNC Register

This contains information about sync and bursts not found, and about pre-measure-
ment results exceeding or falling short of expected values.

The bits can be queried with commands STATus : QUEStionable:SYNC[:EVENt]?
on page 232 and STATus : QUEStionable:SYNC:CONDition? on page 233.

Bit No Meaning

0 BURSt not found

This bit is set if no burst is found during a measurement, except for:
®  Wide Modulation Spectrum measurement

(That is, for all I/Q based measurements.)

If a burst is found in these measurements, the bit is reset.

1 SYNC not found

This bit is set if the synchronization sequence (training sequence) of the midamble is not
found during a measurement, except for:
®  \Wide Modulation Spectrum measurement

(That is, for all I/Q based measurements.)

If the synchronization sequence (training sequence) of the midamble is found in these
measurements, the bit is reset.
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2to 14 These bits are not used

15 This bit is always 0

5.4 STATus:QUEStionable:POWer Register

The STATus:QUEStionable:POWer register contains information about possible over-
load situations that may occur during operation of the R&S FSVA/FSV.

You can read out the register with STATus : QUEStionable:POWer:CONDition? Or
STATus:QUEStionable:POWer [ :EVENt]?

Table 5-1: Meaning of the bits used in the STATus:QUEStionable:POWer register

Bit No. | Meaning

0 OVERIoad
This bit is set if an overload occurs at the RF input.
The R&S FSVA/FSV displays the enhancement label "OVLD".

1 UNDerload
This bit is set if an underload occurs at the RF input.
The R&S FSVA/FSV displays the enhancement label "UNLD".

2 IF_OVerload
This bit is set if an overload occurs in the IF path.
The R&S FSVA/FSV displays the enhancement label "IFOVL".

3to 14 Unused

15 This bit is always 0.
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