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This manual describes the following R&S®FSV options:

R&S FSV-K10 (1310.8055.02)

This manual is applicable for the following analyzer models with firmware version 1.55:

R&S®FSV 3 (1307.9002K03)
R&S®FSV 7 (1307.9002K07)
R&S®FSV 13 (1307.9002K13)
R&S®FSV 30 (1307.9002K30)
R&S®FSV 40 (1307.9002K39)
R&S®FSV 40 (1307.9002K40)

The firmware of the instrument makes use of several valuable open source software packages. The most important of them are listed

below together with their corresponding open source license. The verbatim license texts are provided on the user documentation CD-

ROM (included in delivery).

Package Link License

OpenSSL http://www.openssl.org OpenSSL/SSLeavy

Xitami http://www.xitami.com 2.5b6

PHP http://www.php.net PHP v.3

DOJO-AJAX http://www.dojotoolkit.org Academic Free License (BSD)
ResizableLib http://www.geocities.com/ppescher Artistic License

BOOST Library

http://www.boost.org

Boost Software v.1

ONC/RPC

http://www.plt.rwth-aachen.de/ index.php?id=258

SUN

The product Open SSL includes cryptographic software written by Eric Young (eay@cryptsoft.com) and software written by Tim Hudson

(tih@cryptsoft.com).

Rohde & Schwarz would like to thank the open source community for their valuable contribution to embedded computing.

© 2010 Rohde & Schwarz GmbH & Co. KG
Muehldorfstr. 15, 81671 Munich, Germany

Phone: +49 894129 -0
Fax: +49 89 41 29 12 164

E-mail: info@rohde-schwarz.com
Internet: http://www.rohde-schwarz.com

Printed in Germany — Subject to change — Data without tolerance limits is not binding.

R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG.
Trade names are trademarks of the owners.

The following abbreviations are used throughout this manual: R&S®FSV is abbreviated as R&S FSV.
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R&S® FSV-K10 Documentation Overview

1 Documentation Overview

The user documentation for the analyzer is divided as follows:

e Quick Start Guide

e Operating Manuals for base unit and options
e Service Manual

e Online Help

e Release Notes

Quick Start Guide

This manual is delivered with the instrument in printed form and in PDF format on the
CD. It provides the information needed to set up and start working with the instrument.
Basic operations and basic measurements are described. Also a brief introduction to
remote control is given. The manual includes general information (e.g. Safety Instruc-
tions) and the following chapters:

Chapters 1-3 Introduction, General information

Chapter 4 Front and Rear Panel

Chapter 5 Preparing for Use

Chapter 6 Firmware Update and Installation of Firmware Options
Chapter 7 Basic Operations

Chapter 8 Basic Measurement Examples

Chapter 9 Brief Introduction to Remote Control

Appendix 1 Printer Interface

Appendix 2 LAN Interface

Operating Manuals

The Operating Manuals are a supplement to the Quick Start Guide. Operating Manuals
are provided for the base unit and each additional (software) option.

The Operating Manual for the base unit provides basic information on operating the ana-
lyzer in general, and the "Spectrum" mode in particular. Furthermore, the software options
that enhance the basic functionality for various measurement modes are described here.
The set of measurement examples in the Quick Start Guide is expanded by more
advanced measurement examples. In addition to the brief introduction to remote control
in the Quick Start Guide, a description of the basic analyzer commands and programming
examples is given. Information on maintenance, instrument interfaces and error mes-
sages is also provided.

In the individual option manuals, the specific instrument functions of the option are
described in detail. For additional information on default settings and parameters, refer
to the data sheets. Basic information on operating the analyzer is not included in the
option manuals.

|
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R&S® FSV-K10 Documentation Overview

The following Operating Manuals are available for the analyzer:
o R&S FSV base unit; in addition:
— R&S FSV-K9 Power Sensor Support
— R&S FSV-K14 Spectrogram Measurement
® R&S FSV-K7 Analog Demodulation and R&S FSV-K7S FM Stereo Measurements
® R&S FSV-K10 GSM/EDGE Measurement
e R&S FSV-K30 Noise Figure Measurement
® R&S FSV-K40 Phase Noise Measurement
® R&S FSV-K70 Vector Signal Analysis
e R&S FSV-K72 3GPP FDD BTS Analysis
® R&S FSV-K73 3GPP FDD UE Analysis
® R&S FSV-K76/77 3GPP TD-SCDMA BTS/UE Measurement
® R&S FSV-K82/83 CDMA2000 BTS/MS Analysis
o R&S FSV-K84/85 1xEV-DO BTS/MS Analysis
e R&S FSV-K91 WLAN IEEE 802.11a/b/g/j/n
e R&S FSV-K93 WIMAX IEEE 802.16 OFDM/OFDMA Analysis
o R&S FSV-K100/K104 EUTRA / LTE Downlink Measurement Application
e R&S FSV-K101/K105 EUTRA / LTE Uplink Measurement Application

These manuals are available in PDF format on the CD delivered with the instrument. The
printed manual can be ordered from Rohde & Schwarz GmbH & Co. KG.

Service Manual

This manual is available in PDF format on the CD delivered with the instrument. It
describes how to check compliance with rated specifications, instrument function, repair,
troubleshooting and fault elimination. It contains all information required for repairing the
analyzer by replacing modules. The manual includes the following chapters:

Chapter 1 Performance Test
Chapter 2 Adjustment
Chapter 3 Repair
Chapter 4 Software Update / Installing Options
Chapter 5 Documents
Online Help

The online help contains context-specific help on operating the analyzer and all available
options. It describes both manual and remote operation. The online help is installed on
the analyzer by default, and is also available as an executable .chm file on the CD deliv-
ered with the instrument.
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Release Notes

The release notes describe the installation of the firmware, new and modified functions,
eliminated problems, and last minute changes to the documentation. The corresponding
firmware version is indicated on the title page of the release notes. The current release

notes are provided in the Internet.






R&S® FSV-K10

Conventions Used in the Documentation

Typographical Conventions

2 Conventions Used in the Documentation

2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention

Description

"Graphical user interface elements”

All names of graphical user interface elements on the
screen, such as dialog boxes, menus, options, but-
tons, and softkeys are enclosed by quotation marks.

KEYS

Key names are written in capital letters.

File names, commands, program code

File names, commands, coding samples and screen
output are distinguished 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 quotation marks.

2.2 Conventions for Procedure Descriptions

When describing how to operate the instrument, several alternative methods may be
available to perform the same task. In this case, the procedure using the touch screen is
described. Any elements that can be activated by touching can also be clicked using an
additionally connected mouse. The alternative procedure using the keys on the device
or the on-screen keyboard is only described if it deviates from the standard operating

procedures.

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 device or on a keyboard.
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R&S® FSV-K10 How to Use the Help System

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.

ON\ 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.

O\ 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:

e "Contents" - contains a table of help contents

e "View" - contains a specific help topic

e "Index" - contains index entries to search for help topics
e "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

e 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.

e Todisplay a help topic, press the ENTER key. The "View" tab with the corresponding
help topic is displayed.
e To change to the next tab, press the tab on the touchscreen.

Navigating in the help topics

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

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

1. Change to the "Index" tab.

|
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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.

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.

|
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R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Instrument Functions GSM (Option R&S FSV-K10)

4 GSM Measurements Option R&S FSV-K10

Overview of firmware option R&S FSV-K10

This section contains all information required for operation of an analyzer equipped with
Application Firmware R&S FSV-K10. It covers operation via menus and the remote con-
trol commands for GSM/EDGE and EDGE Evolution (EGPRS2) measurements.

This part of the documentation consists of the following chapters:

e chapter 4.1, "Instrument Functions GSM (Option R&S FSV-K10)", on page 13
describes the overall instrument functions and provides further information

e chapter 4.2, "Remote Commands (GSM, R&S FSV-K10)", on page 84
describes all remote control commands defined for the GSM/EDGE and EDGE Evo-
lution (EGPRS2) measurements.

® chapter 4.3, "Status Reporting System (Option R&S FSV-K10)", on page 195
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 at the
beginning of the documentation.

4.1 Instrument Functions GSM (Option R&S FSV-K10)

The analyzer equipped with the GSM option performs measurements on downlink or
uplink signals according to the Third Generation Partnership Project (3GPP) standards
for GSM/EDGE, EDGE Evolution (EGPRS2) and Voice services over Adaptive Multi-user
Channels on One Slot (VAMOS) in different domains (Time, Frequency, 1Q). Signals with
GSMK, AQPSK, QPSK, 8PSK, 16QAM and 32QAM modulation, normal or higher symbol
rate and different TX filters (e.g narrow and wide pulse) can be measured. The meas-
urements for Power vs Time, Modulation Accuracy and Modulation and Transient Spec-
trum 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 4-1: GSM standards

e 3GPP TS 45.004 Details on Modulation

e 3GPP TS 45.005 General measurement specifications and limit values

e 3GPP TS 45.010 Details on Synchronization and Timing

e 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)
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GSM Measurements Option R&S FSV-K10

411

Instrument Functions GSM (Option R&S FSV-K10)

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".

o If 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 4.1.3, "Softkeys and Settings
of the GSM Mode (R&S FSV-K10)", on page 50.

The "Span", "BW", "Mkr Func", "Lines" menus are not available in GSM mode.

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 information
refer to section "How to use the Help System".

e Measurements and Result DiSplays.......cccccuiieeeiiiieiiee e 14
e  Further INformation.........ccceieieeee e 30
e Softkeys and Settings of the GSM Mode (R&S FSV-K10).....ccveeeeeiniiiiieierieeieiineen, 50
® FREQ Key (R&S FSV-KT0).c i eieeieieiiee et e e 79
®  AMPT Key (R&S FSV-KT0). ittt iiiieiie ittt snneee e 79
® AUTO SET Key (R&S FSV-KT0)....uuiiiiiiieiiieeiiee ettt 80
® SWEEP Key (R&S FSV-KT0)...ueiiiiiieiiiiieiie et 80
® TRACE Key (R&S FSV-KT0). . uuiiiiiiiiiiiiiieeie ettt ettt 80
® TRIG Ky (R&S FSV-KT0). ittt i iciiieiieeiiiiieee st ee s sttt ee e s steee e e e s ssnneeeeessennseeees 81
e Softkeys of the Marker Menu — MKR Key (R&S FSV-K10)......cccoeriiiniieriiiiiiienenn. 81
e Softkeys of the Marker to Menu — MKR-> Key (R&S FSV-K10).......uuveeiviiiiiinnnnnnn. 82
e Softkeys of the Input/Output Menu (R&S FSV-K10).....ccovvviieiiiiiiieicceee e, 82

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 measurements
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 measurment
selection only become available again when you deactivate multiple measurement mode
or include the measurement in the multiple measurement selection.

41.1.1
41.1.2

SCIEEN LAYOUL......uiiiiiiiiiiiiie e e e e e e e e e e e s e s e e e e e e eaaaaeeeeeeesaannnns 15

MOAUIAEION ACCUIACY......ceeiiiiiiiiieeee ittt e e e e e e e 15

|
Operating Manual 1173.0689.02 — 04 14



R&S® FSV-K10

GSM Measurements Option R&S FSV-K10

4113
4114
4115
4116
4117
4118
4119
4.1.1.10

4111

Instrument Functions GSM (Option R&S FSV-K10)

Phase Error VS TiME......couiiii i 17
EVIM VS TIME..c. ittt ettt 18
Magnitude Error VS TiMe.......ccooi it e e e e e e e e e e eee s 19
CONSEIIALION. ... 20
POWET VS TIME.....eiiiiiiii ettt e s e e s e 21
ModUulation SPECIIUM........ooiiii e e e e e e eeeees 25
TranSieNt SPECITUM.......cii e e e e e e e e e e e eeeaaaaaeeas 26
Wide Modulation SPEeCITUML..........coiiee e e e e e e 28

Screen Layout

Within the GSM measurement option, each measurement has its own screen layout (see
e.g. chapter 4.1.1.7, "Power vs Time", on page 21). This is typically a combination 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 displays)
or a full screen layout (to see only the graph or the table in more detail).

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.

41.1.2

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, 1Q imbalance, etc. The
numerical readings are displayed in the "Modulation Accuracy" table.

|
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Instrument Functions GSM (Option R&S FSV-K10)

Modulation Accuracy: List

RMS 0.38 0.38 0.39 0.01 %

Peak 1.02 1.25 0.07
Mag Error 0.18 019 0.20 0.00 %
Peak 0.60 0.70 0.84 0.07 %
Phase Error 0.19 0.19 0.20 0.01
Peak 0.58 0.65 0.71 0.04

Origin Offset Suppression

1Q Offset

1Q Imbalance

Frequency Error

Burst Power -77.00 - 77.00 -77.00 -77.00
Amplitude Droop -12.08 5.48 -12.09 375

Fig. 4-1: Modulation Accuracy

To display a "Modulation Accuracy" table, select: "Demod > Modulation Accuracy" (see
"Modulation Accuracy" on page 75) and then start a measurement (RUN SINGLE/RUN
CONT key).

Tab" on page 70). 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 Meas

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

Setting Default

Measurement Scope The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 60).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check None

Amplitude Droop

The "Amplitude Droop" value shown in the table indicates the total change in amplitude
(in dB) over the estimation range. The estimation range is set according to the 3GPP
standard for GMSK modulation to 147 normal symbol periods and for 8PSK, 16QAM and
32 QAM (EGPRS2 Level A) to 142 normal symbol periods. For QPSK, 16QAM and
32QAM (EGPRS2 Level B) the estimation range is set to 169 reduced symbol periods.

]
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4.1.1.3 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 4.1.1.2, "Modulation Accuracy", on page 15).

Phase Error vs Time: Graph

Fig. 4-2: Phase Error vs Time

Modulation Accuracy: List 1
| ftem [ Current | Average | Peak | Std Dev

Phase Error

Origin Offset Suppression
1Q Offset

1Q Imbalance
Hz

Frequency Error

Fig. 4-3: Modulation Accuracy

To start a "Phase Error vs Time" measurement, select: "Demod > Phase Error" (see
"Phase Error" on page 76) and then start a measurement (RUN SINGLE/RUN CONT

key).

]
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Instrument Functions GSM (Option R&S FSV-K10)

Phase Error vs Time results can be included in multiple measurements (see "Multi Meas
Tab" on page 70). 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 measurement
selection or disable the multiple measurement mode.

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 60).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check None

41.1.4 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 4.1.1.2, "Modulation Accuracy", on page 15).

EYM ¥s Time: Graph Avg

| i
' il || L ”F.|'" Al ..l ""‘I.'|' ! '(. T A T K I
s avatoi bl b i L iy sl deth bbb Ul s bl e il ta s L

O Ny N T Y it
i-_f" Y SRR (R i ﬁ-.|| (TR 0 Y e T
AL Ll o Ll lln s

Fig. 4-4: EVM vs Time

]
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Instrument Functions GSM (Option R&S FSV-K10)

Modulation Accuracy: List

| ftem | Cumrent | Average | Peak | Sid Dev

EVM RMS 0.38 0.65 1.28 0.36 %
Peak 6.39 671 7.38 038 %

Origin Offset Suppression

1Q Offset
1Q Imbalance
Frequency Error

Fig. 4-5: Modulation Accuracy

To start a "EVM vs Time" measurement, select: "Demod > EVM" (see "EVM"
on page 75) 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 70). 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 60).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check None

4.1.1.5 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 4.1.1.2, "Modulation Accuracy", on page 15).

]
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Instrument Functions GSM (Option R&S FSV-K10)

Magnitude Error vs Time: Graph & Avg

Fig. 4-6: Magnitude Error vs Time

Magnitude Error vs Time: Modulation Accuracy

| | Cument | Average | Peak | Sid Dev

Mag Error

0.20 0.20 0.24 0.02
0.50 0.52 0.63 0.05

017
0.00

Fig. 4-7: Magnitude Error vs Time: Modulation Accuracy

To start a "Magnitude Error vs Time" measurement, select: "Demod > Magnitude Error"
(see "Magnitude Error" on page 76) and then start a measurement (RUN SINGLE/RUN

CONT key).

Meas Tab" on page 70). In this case, you do not need to start a new measurement.

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

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.

Setting

Default

Measurement Scope

The slot selected as "Slot to measure" in "Measurement Settings" (see "Slot to
Measure" on page 60).

Averaging Configuration

Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check

None

4.1.1.6 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 4.1.1.2, "Modulation Accuracy"”, on page 15).

Operating Manual 1173.0689.02 — 04
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GSM Measurements Option R&S FSV-K10

41.1.7

Instrument Functions GSM (Option R&S FSV-K10)

Constellation: Constellation Constellation: Modulation Accuracy

[ Current | Unit

RMS 027

Peak 0.66

Phase Error

Origin Offset Suppression
1Q Offset

1Q Imbalance

Frequency Error

Burst Power

Amplitude Droop

Fig. 4-8: Constellation

To display a "Constellation" diagram, select: "Demod > Constell" (see "Constell"
on page 76) and then start a measurement (RUN SINGLE/RUN CONT key).

Constellation diagrams can be included in multiple measurements (see "Multi Meas
Tab" on page 70). In this case, you do not need to start a new measurement.

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

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 60).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check None

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 4.1.2.8, "Defining the Scope of the Measurement”, on page 39) and runs an
evaluation against the specified template mask.

]
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Instrument Functions GSM (Option R&S FSV-K10)

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:

"Full" on page 77: Displays all bursts in the slot scope

"Rising" on page 77: Displays rising edges only (the rest of the burst is removed)
"Falling" on page 77: Displays fallling edges only (the rest of the burst is removed)
"Rise & Fall" on page 77: Rising and falling edges zoomed

"Top" on page 77: Useful part high resolution (same as "Full" on page 77, 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).

Tab" on page 70). In this case, you do not need to start a new measurement.

Power vs. Time results can be included in multiple measurements (see "Multi Meas

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

Power vs Time: Graph - Full

Fig. 4-9: Full Burst view in Power vs Time

100 us fdiv
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Power ¥vs Time: Graph - Top High Resolution

200 us 100 us fdiv

Fig. 4-10: 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 81).

The table displays the following information (see figure 4-11):

e The slot powers of all slots in the slot scope (see chapter 4.1.2.8, "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.

e 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 Mea-
sure. The unitis 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 param-
eter ("Slot to measure" or "Per Slot").

B: Power vs Time: List

dBm
dBm
dB

dBm
dBm

Fig. 4-11: 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 4.1.2.11, "Timeslot
Alignment", on page 47.

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 4-2 (Slot to measure = 0, No. of slots = 8 and First slot
to measure = 0).

Table 4-2: 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 4.1.2.8, "Defining the Scope of the
Measurement", on page 39).

Averaging Configuration | Number of frames as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check According to standard.

e  The maximum (Max) trace is checked agains the upper limit.

e  The minimum (Min) trace is checked against the lower limit.

e  The limit masks are generated adaptively from the measured signal.

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 displayed
signal data is cropped.

Remote commands

The results of the "Power vs Time" measurement can be queried using the following
remote commands:
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FETCh:BURSt:SPOWer:SLOT<s>:ALL:AVERage on page 142
FETCh:BURSt:SPOWer:STLOT<s>:ALL:CRESt on page 143
FETCh:BURSt:SPOWer:SLOT<s>:ALL:MAXimum on page 144
FETCh:BURSt:SPOWer:SLOT<s>:CURRent :AVERage on page 145
FETCh:BURSt :SPOWer:SLOT<s>:CURRent :CRESt on page 146
FETCh:BURSt:SPOWer : SLOT<s>:CURRent :MAXimum on page 147

FETCh:BURSt:SPOWer:SLOT<s>:DELTatosync on page 148

4.1.1.8 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.

Modulation Spectrum: Frequency Domain #& Avg ® Curr

Fig. 4-12: Frequency Domain of modulation spectrum with traces and limits (red)
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Modulation Spectrum: List

Offset Lower Upper
fkHz /dB /dBm A to Lim /dB /dBm A to Lim

aoo

1000
1200
1400

1600

1800

Fig. 4-13: Results Table in Modulation Spectrum

To start a "Modulation Spectrum” measurement, select: "Spectrum > Modulation Spec-
trum" (see "Modulation Spectrum" on page 78) 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 70). 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.

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 60).

Averaging Configuration | Number of bursts as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check According to standard.
e  Frequency Domain: Limit check of average (Avg) trace
e  List: Limit check of absolute and relative scalar values

4.1.1.9 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:

e Instead of measuring only in the useful part of the burst (in the "Slot to measure”, see
"Slot to Measure" on page 60), the measurement is performed over the interval
defined by the "Number of slots to measure" (see "Number of Slots to measure”
on page 61) and the "First Slot to measure" (see "First Slot to measure”
on page 61) in the "Measurement Settings", i.e. one measurement per frame. See

]
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also chapter 4.1.2.8, "Defining the Scope of the Measurement”, on page 39. There-
fore, the rising and falling edges affect the measurement result.

e Instead of the average power, the peak power is measured.

e The number of fixed offset frequencies is lower.

-a0 dBm

JBf
j.,,-—‘w-’ ]

Fig. 4-14: Frequency Domain of Transient Spectrum with traces and limits (red)

Transient Spectrum: List

Lower Upper
fdBm A to Lim fdBm A to Lim

- ] 0 £ =

Fig. 4-15: Result Table in Transient Spectrum

To start a "Transient Spectrum" measurement, select: "Spectrum > Transient Spec-
trum" (see "Transient Spectrum” on page 78) 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 70). 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.

]
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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 4.1.2.8, "Defining the Scope of the
Measurement", on page 39).

Averaging Configuration | Number of frames as selected in "Statistic Count" in "General Settings""Statistic
Count" on page 56.

Limit Check According to standard.

e  Frequency Domain: Limit check of maximum (Max) trace

e List: Limit check of absolute and relative scalar values

e  The limit masks are generated adaptively from the measured signal.

4.1.1.10 Wide Modulation Spectrum

The "Wide Modulation Spectrum" measurement measures the spectrum due to modu-
lation at offset frequencies up to 5.8 MHz from the carrier. In principle, this measurement
provides the same functionality as the existing "Modulation Spectrum List" measurement
(see chapter 4.1.1.8, "Modulation Spectrum", on page 25), however the offset frequen-
cies measured are extended past the current limit of 1.8 MHz up to 5.8 MHz. The full list
of measured frequencies and filter bandwidths are listed in table 4-3.

To start a "Wide Modulation Spectrum" measurement, select "Wide Spectrum > Wide
Mod Spectrum” (see "Wide Mod Spectrum” on page 79).

Wide modulation spectrum measurements are not available for signals from the Digital
Baseband Interface (R&S FSV-B17).

Table 4-3: 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
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Offset Frequency (kHz) RBW (kHz) VBW (kHz)
+ 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

The measurement can be performed using either the "EXTERNAL" or "POWER" trigger
modes. The external 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 no con-
stant envelope (i.e. all except GMSK). Therefore, the power trigger should only be used
for GMSK bursts. For QPSK, 8PSK, 16QAM and 32QAM bursts an external trigger should
be used.

The 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 measured.

i

It is recommended that you use the "Auto Set" functionality of the R&S FSV-K10 appli-
cation before starting the wide modulation list measurement. This automatically deter-

mines the appropriate "Trigger Offset" and "Frame Configuration" for the signal under

test.
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Wide Modulation Spectrum: List

Offset Lower
fkHz fdB

5800 - 83. -9z, 27 .41

Fig. 4-16: Results Table in Wide Modulation Spectrum

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 queried
using READ:WSPectrum:MODulation:GATing.

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

4.1.2 Further Information

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

4.1.21  List of @bbreviations..........c..ooi i 31
4.1.2.2 Short description of GSM (GMSK, EDGE and EDGE Evolution)............................... 32
4.1.2.3 Short Introduction 10 VAMOS.........oiiiiiiii et 35
4.1.24 AQPSK MOQUIBLION. ... ..ottt et 36
4.1.2.5  TranSAUCET FACOTS. ... ...oiiiiiiieiiii ettt e e 37
S I I I 4T o =T A=Y= 1V SRR 38
4.1.27 Slotlevel SEHINGS.......cooi i aaaaaaaa e 38
4.1.2.8 Defining the Scope of the Measurement............cccueeeeiiiiiieeeiiii e 39
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4.1.2.9 Overview of filters in R&S FSV-KT10......c.oiiiiieiieiii et 40
4.1.2.9.1 MUl Carrier FIEI.......cc.eei it 41
4.1.2.9.2 POWEr VS TIME FIlEI.....ooeiiiiiii e 41
4.1.2.9.3 Measurement FIEr..... ..o 43
4.1.2.10 Definition of the Symbol Period............ccoiiiiiiiiiiiiiie e 44
4.1.2.10.1 GMSK Modulation (Normal Symbol Rate)..........cccuuuiiiieiiiiiiiiiiiiiee e 44
4.1.210.2 8PSK, 16QAM and 32QAM Modulation (Normal Symbol Rate)............cccceeeeiiiiiiennn. 45
4.1.210.3 QPSK, 16QAM and 32QAM Modulation (Higher Symbol Rate)............cccoecvvviviininnnenn. 46

41211 TimeSIot AlIGNMENT.......eiii et e e e e e e 47

4.1.2.1 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

PCL Power Control Level

PvT Power vs Time

QPSK Quadrature Phase Shift Keying
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SCIPR Sub-Channel Interference Power 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

4.1.2.2 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 enhancement.

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 differ-
ences 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 digital
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 ys (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 during
connection and call establishment. In the simplest case, 8 mobiles share the 8 slots of a
frame (TDMA).

|
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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 frequency
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-continuous
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.

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 1800 2000
= H -
e Dok
T-GSM 410 HH
GSM 450 HH
GSM 4507 i
GSM 710 "H
T GSM 750 H "
": T-GSM 810 oL
g’_ GSM 850 H
Lt P-GSM 900 T H
E-GSM 900 [
R-GSM 900 ’_“'_'
T-GSM 900 L
DCS 1800 V —
PCS 1900 — _—
Fig. 4-17: The frequencies specified in the GSM standard
Table 4-4: 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
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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 480 478.8 |486.0 |488.8 [496.0 (4824 [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 | 7545 |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
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
aformula 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 4-1).

The 8PSK (Phase Shift Keying) modulation, which is used within EDGE, was introduced
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 4-1).

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

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 4-1).

The figure below shows the modulation spectrum for both GMSK and 8PSK.

Modulation Spectrum

. —GM3K
; : 5PSK
<10 .1 Y
/ \

(I A g gl

-B00 700 ~600 <500 -4 300 L) ~100 [ 0o 200 300 400 500 00 o0 00
Fraquency Offset [MHZ]

Fig. 4-18: 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) extension
to the GSM standard allows transmission of two GMSK users simultaneously within a
single timeslot.

|
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The standard specifies the downlink signal using Adaptive QPSK (AQPSK) modulation

(to appear in the 3GPP Release 9 TS 45.004 document), where two "subchannel" binary
sequences are multiplexed to form a single QPSK sequence. The ratio of powers for the
sub-channels is referred to as the "Sub-Channel Interference Power Ratio" (SCIPR; one
of the sub-channels is interpreted as interference). The value of SCIPR affects the shape
of the AQPSK constellation. For an SCIPR of 0dB the constellation is square (as in "nor-
mal" QSPK), while for other values of the SCIPR the constellation becomes rectangular.

A new set of training sequences (TSCs) has also been proposed (see 3GPP Release 9
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 sub-channel and TSCs from either Set 1 or Set 2 on the second sub-
channel. 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 sub-channel 1 should match TSC<n> from Set 2 on sub-channel
2,forn=0.7.

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

e GMSK bursts using the TSCs from Set 1 or Set 2

e AQPSK bursts with any combination of TSCs from Set 1 and Set 2 on the sub-chan-
nels

e AQPSK bursts with a user-specified SCIPR
The following measurement of the above signals are supported:

e Auto Trigger-Offset
e Powervs Time

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

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

Restrictions
Note the following restrictions:

e Auto-Frame-configuration does not detect AQPSK signals or TSCs from Set 2.

e The "Power vs Time" measurement does not show limit lines for AQPSK signals
(limits not yet specified by 3GPP).

4.1.2.4 AQPSK Modulation

The AQPSK modulation scheme as proposed for use in GSM systems is illustrated in
figure 4-19. First, the bits from two users (sub-channels 1 and 2) are interleaved. The
combined bit sequence is then mapped to an AQPSK constellation which depends on
the SCIPR value. The AQPSK symbols are then modulated using the linearized GMSK
pulse (see 3GPP TS 45.004).
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Sub-chanel 2 bits —bob:,..— pRing neartze

Fig. 4-19: AQPSK modulation scheme for GSM systems

The proposed AQPSK mapping (as assumed in the K10R&S FSV-K10 software) is given
in Table 1 and illustrated in figure 4-20, where the first (leftmost) bit corresponds to sub-
channel 1 and the second (rightmost) bit corresponds to sub-channel 2.

Table 4-5: AQPSK symbol mappings [reproduced from 3GPP Change Request document GP-100275]

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

(0,0 el

(0,1) ele

(1,0) _ela

(1.1 -ele

The AQPSK modulation constellation diagram is shown in figure 4-20, where the value
a is an angle related to the SCIPR as follows:

SCIPRgg = 20*log4g[cos(a) / sin(a)]

Q

A

(1,0)

\
\
5\
3

';’ (0,0)

(1,1 (0,1)
Fig. 4-20: AQPSK constellation [reproduced from 3GPP change request document GP-100275].

4.1.2.5 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.

|
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Trigger settings

The GSM measurements can be performed in "Free Run" (untriggered) mode, however,
an external trigger or a power trigger can speed up measurements. To perform meas-
urements 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 1Q data capture. The required search effort
depends on the trigger mode.

Note the following trigger mode settings:

e In"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 IQ data. This is the slowest frame search mode.

e 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 1/Q data. Once a measure-
ment 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 I/Q capture is triggered.

e With an "External Trigger", the measurement is triggered by an external signal (con-
nected to the "EXT TRIGGER" input of the analyzer). The GSM application 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 properties are cyclic with a
cycle less than the frame duration).

Refer to section "General Settings" on page 52 to learn more about appropriate trigger
settings and the frame/slot configuration. Refer to section "Auto Set tab" on page 73 to
learn more about auto setting the trigger offset.

Slot level settings

In a multi-slot configuration, every slot can have different parameters. For example, the
burst type and the slot level can differ. The slot level plays an important role. On the one
hand, the expected slot level is defined by the power control level (PCL) parameters and
is used to select the limit line mask. On the other hand, the measured slot level is used
to position the limit mask in the "Power vs Time" measurement (see chapter 4.1.1.7,
"Power vs Time", on page 21).

For clarification, the slot level parameter equations are given below.
For Mobiles (MS), the expected slot level can be calculated as follows:
SlotLevel (n) [dBm] = PCLNominal (n) [dBm]

where

e n stands for the slot number in the range from 0 to 7

|
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® PCLNominal (n) is the nominal slot power which depends on the PCL of the slot
and the frequency band

For Base Transceiver Stations (BTS), the expected slot level can be calculated as fol-
lows:

SlotLevel (n) [dBm] =
MaximumOutputPower (n) [dBm]
- 2 * StaticPCL [dB]

- 2 * DynamicPCL(n) [dB]
where

e n stands for the slot number in the range from 0 to 7.

e MaximumOutputPower (n) is the maximum output power for the given power class,
frequency band and modulation of the slot

® StaticPCL is an attenuation factor specific for the BTS (equal for all slots)
e DynamicPCL (n) is an attenuation factor specific for each individual slot

Refer to "Demod tab" on page 60 and "Burst" on page 62 to learn more about the
frame and slot parameters.

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" measurement,
see chapter 4.1.1.7, "Power vs Time", on page 21).

Within this measurement interval (defined by First Slot to measure and Number of Slots
to measure), a single slot ( "Slot to Measure" on page 60) is selected for a more detailed
analysis (e.g. "Modulation Accuracy" measurement, see chapter 4.1.1.2, "Modulation
Accuracy", on page 15). The Slot to Measure provides:

e The reference power and time reference for the "Power vs Time" measurement (see
chapter 4.1.1.7, "Power vs Time", on page 21). The masks for all slots are time-
aligned according to the timing of the Slot to Measure.

e The results of all "Modulation Spectrum" diagrams are based on the "Slot to Mea-
sure" on page 60 (see chapter 4.1.1.8, "Modulation Spectrum", on page 25). (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 measure,
see chapter 4.1.1.9, "Transient Spectrum”, on page 26).

e All results that require demodulation of one slot and their statistical analysis (e.g.
Modulation Accuracy, Phase Error vs Time, and EVM vs Time).
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0 1

3

L Slot to measure = 3

— First Slot to measure = 2

-— No. of Slots to measure = 5 —|
Fig. 4-21: Concept of "First Slot to measure”, "Number of Slots to measure" and "Slot to Measure”

The measurement interval is set in the Demod tab 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.

[ Measurement Settings

Auto Set

Single-Slot Measurements Uzed for:
- Modulation Accuracy
Slot to measure 3 E'

- Phaze ! Magnitude Error
- Modulation Spectrum
- Reference Pover
- Titning Reference (Sync)
Multi-Slot Measurements
Uzed for:

Mo, of Slots to measure 5 - Poweer ws Time
. - Transient Spectrum
First Slot to measure 2
Frame Configuration
Mode Framed

Equal Timeslot Lenath

Frame: Select Slot to configure

4.1.2.9 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 4-22 to illustrate where the different filters are used.
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Fig. 4-22: Signal flow diagram highlighting filtering operations

Multi Carrier Filter

The "Multi Carrier" filter is only applied to the captured data if the "Multi Carrier BTS"
option is selected (see "Multi Carrier BTS" on page 72). 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 demodulation.
This filter is not applied for Power vs Time or Spectrum measurements. For suppression
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 figure 4-23.

MMagritude Response of the Multi Carmer Filer
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Fig. 4-23: Frequency Response of the Multi Carrier Filter

Power vs Time Filter

The "Power vs Time" filter is used to suppress out-of-band interference in the Power vs
Time measurement.
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The following filters are available:
e 1 MHz Gauss
e 500 kHz Gauss

e 600 kHz
e 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 "Multi Carrier BTS" on page 72). The mag-
nitude and step responses of the different "Power vs Time" filters are shown in fig-

ure 4-24 and figure 4-25, 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 useful
for signals with "sharp" edges as the step response does not exhibit overshoot.

Maanitude Response of Power vs Time Filters

20 . . . ! ! |
: — 1 MHz Gauss
g 500 kHz Gauss H
=500 kHz
20+ A =400 kHz WMC H
300 kHz MC
Ak S ———
% [ 1] SRR SRR U SRR RRPRTPY RO § (RSO N TR .
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-140 . ‘H’- .\ : Hﬁm II|J_| -
Tk E o 1 |
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Fig. 4-24: Magnitude Response of the Power vs Time Filters
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Step Response of Power vs Time Filters
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Fig. 4-25: Step Response of the Power vs Time Filters

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:

e 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

e 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 4-26.
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Fig. 4-26: Magnitude Responses of Measurement Filters for Demodulation Measurements

Definition of the Symbol Period
The following sections define the symbol period for various modulation types.

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 4-27. 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

W)= a,nh |gu)du

where T is the normal symbol period, and the modulating index is chosen such that the
maximum phase change of 11/2 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 4-27. This is also the start of the bit period of bit number O (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 4-27,
where you can see that the "decision instant" corresponding to the center of the frequency
pulse occurs at the beginning of the first symbol period, i.e. att' = 0.
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Fig. 4-27: 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 4-28. 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 cy(t), the baseband signal due to a

sequence of symbols {} is defined in the standard as:
Note that the standard specifies:

"time reference t' = 0 is the start of the active part of the burst as shown in figure 4-28.
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 4-28, 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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EDGE Transmit Pulse
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Fig. 4-28: 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.

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 "8PSK,
16QAM and 32QAM Modulation (Normal Symbol Rate)", on page 45, 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 4-29, 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 { &} the transmitted signal is defined in the standard as:

¥ty = 3§ c(f~iT +2.5T)

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 4-29. 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."
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The transmitted pulse for the first tail symbol is illustrated at the bottom of figure 4-29,
where you can see 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.

EDGE Evo Transmit Pulzes
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Fig. 4-29: 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 5.010", 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 4-30). Due to this requirement, the "middle of
midamble" or "center of Active Part" shall be used as the reference time when specifying
timeslot alignment. Additionally, the "middle of midamble" is used for the alignment of the
Power vs Time limit masks (see also "Limit Time Alignment" on page 68).
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Fig. 4-30: Timing alignment between normal symbol period and reduced symbol period bursts

As described in chapter 4.1.2.10, "Definition of the Symbol Period", on page 44, the mid-
dle of midamble can be defined with respect to symbol periods and symbol decision
instants. This is illustrated in figure 4-31. You can see that for normal symbol period bursts
(Normal bursts), the middle of midamble for GMSK occurs exactly at the decision 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 e 79 7 74 75 | 78 147 Normal_Symbol
Periods
Middle of
Midamble
0 a5 les | a7 |ee | a9 | oo | o1 17 | Reduced Symbol
Periods

Symbol 88 Decision

Fig. 4-31: 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 timeslots
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 Time-
slot Length = off) or the "Equal Timeslot Length" (Equal Timeslot Length = on) criterion
(see also "Equal Timeslot Length" on page 61), which are illustrated in figure 4-32.
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Fig. 4-32: "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:

"...ifthere 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 somewhat
more complicated, and the possible values are summarized in Table 5.7.2 of "3GPP TS
45.010", reproduced below as table 4-6, for convenience:

Table 4-6: 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 timeslot | TS0 and TS1 or Any other timeslot
TS4 and TS5 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

reduced symbol 9.25 8.25 11.1 9.9

period to

normal symbol

period

reduced symbol 9.5 8.5 11.4 10.2

period to

reduced symbol

period
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4.1.3 Softkeys and Settings of the GSM Mode (R&S FSV-K10)

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 SEHINGS.....cco i —————————————————— 52
L T Dttt ettt ettt 53
L FreqUENCY Ban(......c..cuceeeeeeeeeeeeeeeee ettt ee s ee s e e n e 53
O OO =11 2RO 53
L ARFCN. ..ottt ettt ettt s et en s s s s st s st sennanaesanans 53
L AULO. oottt ettt e ettt sttt n et et an st et s enanaesenans 54
L REF LEVEL. e iuirercecieieteereee ettt sttt sttt 54
L EXtErNal AHENUALION. .......vveeeeeeeeee e eeeee et eee e esee et s s s e enenenseseneneeas 54
L P OWET ClASS ... ettt ettt et st e et e et s eee s e s seete e seenens 54
L SHAtC PCLuuvvriieceeteisieiete ettt esss ettt bt bans 54
L SIGNal SOUICE.....vvveveeeeeeeeeeeeeeeeeete ettt e e e sttt e e e s s ennansnsnaeaes 54
L CaPIUIE TIME ..ttt ettt et e e e e 55
L SYNCAFONIZAtON. ......eceeceeeecececceee ettt ettt aeeens 55
L MEaSUIE ONIY ON SYNC...ervieeeeeeeeeee et e e eee e e s eee et e e ees e e s 55
L TGO MOTE. ...ttt ee et nen et st s e enn s ee s 56
L T HGGET OffSEL. ..ttt ettt ee sttt n st ee st e e ee e e ee s e e seeeens 56
L StAtISEIC COUNL.....veeeeeeeee et e e e e e e s e e ee e e 56
L Advanced Settings tah..........c.oveveveieeeeeieeeeeeeeeeeeeeeeee et 56

L RE INPUL. et s e en s 57
L FrequenCy OffSet........cocceueueeeeereeeeetetetete ettt sese et 57
L REf LEVEL....vuieiviceeiieectcet ettt 57
L RF AREN.....oocevicecrceec ettt bttt 57
L MeChaniCal AtEN.......ccoveeeeeee et 58
L ElLAHEN Stat.......cucveveececeececreeecee et 58
L EIECHHCAI ANt 58
L Preamp On/Off (option RF Preamplifier, B22/B24).................... 58
L THIGQEr POIAIItY. ...ttt 58
L IF POW.REtrig.HOIAOM . ...ttt 59
L IF Pow.Retrig.HYStEresis. ......coeveueieceeeeeeeeeeeeeeeee s 59
L AULO Track TIME ...t ee e e s 59
L TrIGQEr LEOVEL..eeeveeeeeeeeeeeeeeeeeeeeeteee ettt 59
L SWAP Qe 59
L Baseband digital..........ccceeeueeeereereereeecereeeeceeececsessesesesesensesesessennans 59
L INpUt SAMPIE RALE......o.eeeeeeeeeeeeeeeeeeee e 59
L FUI SCAIE LEVEL. ...ttt 59

LT S Y=Y 41 o R 59

L DEMOT taD......cvvieieceecreteccie ettt 60
L SIOt t0 MEASUIE......eeeeeee et ee e ee e ee e en 60

L Number of SIOts t0 MEASUIE......c.coveveeeeeeeeeeeeeeeeeeeeee et ee e 61

L First SIOt t0 MEASUIE.......eeeeeeeeeeeeee et eee e et et e e 61

L EQual TIMESIOt LENGLN. . ..vveeeeeeeeeeeeeeeee et eee et e e en e 61

L Frame: Select SIOt to CONfIGUIE..........oveveeeeeeeeeeeeeeeeeeeeee et ee s 62

L BUISE. ettt ettt 62

L ACHVE. ettt 63
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L BUISE TPttt 63

L P C Lttt 63

L DYNAMIC PCL...eeeeceee ettt 63

L MOAUIALION. ......vevereecverccecteeeeeve e 63

101 | = T 64

e T T 64

L Training Sequence TSC.......cccoeveveveeeeeeeeeeeeereeeeeeee e 64

L USEI TSCeeeeeeeeeee et en e 65

L SUDChANNE! /2.t 66

L Training Sequence TSC.......cccoeeeeeereeeeeeeeeeee e 66

L USEr TSC.eeeeceeeeeeeeeeee e 67

L AQVANCEA 18D.......eeeceeceeeeeeee ettt 67
Y =Y U 67

L Limit TIMe AGNMENL........ieeeieeeeeeeeeee e eeeee et ees e e e e s 68

L Enable Left LiMit........ccccevueurieeriiereieeeseeee s 68

L Enable Right LiMit.......cceceueeeeeieeeeesee e et eeees s es s seses s e e s e e s es 68

L I Er TPttt ettt ee e ee s e e e e een e aen 69

L 1Q Correlation ThreShoId.........cceueeeeueeeeeeeeeeeeeee e 69

L SymMbOl DECISION.......cvcveveveveteteteteteteteteteeeteseteteeeee et eeeseneneeenenenesenesanenas 69

L Tl & TSC BitS...oucecveveeeeeeececreeeeeeeeececaeseseseesaeseseseeesessssesessnenenseaesesenans 70

L MUIt MEES TaD......ocvirieiieciieieieet ettt 70
L Multiple Measurement Mode aCtiVe...........ccoceeueeeerereeeeeeeeseeeneeseenns 70

L POWET VS TIME. .ttt ettt ee s st aee 71

L DEMO... ettt 71

L CONSEIAtON. ...t ee e ee e 71

L ModUIation SPECTUM.........veveeeeieeeeeeeeeeee et ee e ses et 71

L Transient SPECHUM.......c.c.ceueeeeeereeeeeeeeeeeeeeeeeee ettt eeseeaeasenanenans 71

L MUK CAITIEI H8D.....cee ettt et e et ee e ee e e s e e ee s 71
L MUIti Carmier BTS....cuvuiueiieeiieereseie et sse s 72

L NO. Of GCHVE CAITIEIS.......eeeeeeeeeeeee et e e ee et aen 72

L BTS Class.....cueveececieieeeecteeseeee ettt ae s 73
Y Y OO 73

L AULO SEEHAD....e.eeeeceeceeeee ettt ettt n s s 73
L LEVEL. ettt bbb bbb 74

L Frame ConfigUIAtioN..........c.ceoeeeeeeeeeeeeeeseeeeeeeeeees e eeee e e seneeseseeans 74

O 1o o 1= ST TR TSR 75

[0 1Y g o T 75
L General SEttiNgS......c.ccueueueueueeeueeeteteeceeteteseseaeaesesesesesesesesesesesesesesesesesssesesesnsens 75
L MEAS SEHINGS....cueveeeeeeeereceeeeeceeececseseeeseseaeseseasaesesssssssssessassesesssessassessasansnsnansees 75
L MOUIAHON ACCUFACY.........oveeereeeeeeeeeeeeteteeeeeeeeesesessesaseeaeeesesssesesseesessasaneeseseees 75
L EVMu ettt bbb 75
L PRASE EITON. ..ttt ee et e e en et e s e en s st seneeeeenenenseseneeaeenas 76
L MAGNItUAE EFTOT. ...ttt n s eee et s e e s ta s see e seenens 76
L CONSEEIL..cueeieerececte ettt bbb 76
L R&S SUPPOM. ...ttt ettt ettt et es et s et reen s seseenenees 76
Y I 76
L General SEtiNGS......c.ceueueveveeeeeeeeeeeeeeeeeteteseteseseteseessssesesesssesessseeesstetessaesesesneens 77
L MEAS SEHINGS. ... ettt eeee et ee s e e et e e e e et s s e et e s et eeseeeeneesenaeenas 77
L F UL e 77
L RISING. vttt ettt ettt et et e et e e e e e et e e s e e e e e er et ee e e eeeeaeneeeneas 77
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L Y 17T TR 77
L RISE & Fall..evucuiieeieecieeeireeeireesisees ettt 77
L T O ettt ettt ettt ettt 77
L R&S SUPPOM .ttt ettt ettt st n e e e sr e e eee e en s e s seeeeas 77
ST = o3 1 1 U o TSR 78
L General SEttiNGS......c.ccueueveueueeeeeeeteteieeeteeeseteteaeseseesssaesesesssesesesesesesesssnaesesesneees 78
L MEAS SEHINGS....cucveeeeeeeereceeerececerecteereeseseaesesesssessasesssassessassesssssssssssessanansesnsnsees 78
L MOAUIAtION SPECITUM.....e.veeee et ee e ee et s e ee et s eeeen e senaeenans 78
L TranSient SPECIIUML........coveueeieeceee ettt ettt st 78
L DiSPIay LISYGIAPN......eeeeeeeeeeeeeeeee s et es e es e ee e et e e e s e e 78
L R&S SUPPOM. .ttt ettt ettt n e ee e e e nees e en e e e eeeeeas 78
LAY T ST oo U o o SRR 79
L General SEtiNGS........ceuevevereeeeereeereteeeseseesetessaetesssesesssesssssesssesesssssesesssesesesnsens 79
L MEAS SEHINGS....cvcvevreeeerreceesreceeereetesseetesesesessessesessssssassesssssessssssssastesssssesesssnsens 79
L Wide MOG SPECITUM......cveeeecee ettt ettt te s st a e se e 79
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IS TS 1] o] oo USSR 79

General Settings
Opens the "General Settings" dialog box to modify the following groups of parameters.

. General Settings x|

SO ELRETEN Advanced Settings

Device Under Test

Type BTS Normal

Signal Characteristics

Frequency Band E-GSM 900

Frequency 13 GHz

ARFCH

Level Settings

Reference Level ALto |7-22.EI? dBrmn
External stten. 0 de

Power Class 1

Static PCL a

Capture Settings

Signal Source REF Input
Capture Time 100 ms
Synchronization Burst + TSC

Measure only on Sync |_

Trigger Mode Free Fun
Trigger Offset 0= 0 =lots
Statistic Count 200

e Device Under Test

e Signal Characteristics

e Level Settings

e Capture Settings

Operating Manual 1173.0689.02 — 04 52



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Instrument Functions GSM (Option R&S FSV-K10)

e Advanced Capture Settings

Type — 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".

SCPI command:
CONFigure[:MS] :DEVice:TYPE on page 104

Frequency Band «— 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
T-GSM 900
DCS 1800
PCS 1900

The default frequency band is P-GSM 900.

SCPI command:
CONFigure[:MS]:NETWork[:TYPE] on page 109
CONFigure[:MS]:NETWork:FREQuency:BAND on page 109

Frequency — General Settings
Specifies the center frequency of the signal to be measured. If the frequency is modified,
the "ARFCN" is updated accordingly (see "ARFCN" on page 53).

SCPI command:
[SENSe: ] FREQuency:CENTer on page 184

ARFCN < 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.

SCPI command:
CONFigure[:MS] :ARFCn on page 92
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Auto <— General Settings
Enables auto levelling. In this case, the optimal reference level for the current measure-
ment is defined automatically.

SCPI command:
CONFigure[:MS]:POWer:AUTO on page 112

Ref Level — General Settings
Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).

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.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel[:RF] on page 124

External Attenuation — General Settings

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

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 123

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

1, ..., 8 (BTS)

1, ...,5 (MS: GMSK)

E1, E2, E3 (MS: all except GMSK)
M1, M2, M3 (Micro BTS)

P1 (Pico BTS)

The default power class is 2.

SCPI command:
CONFigure[:MS]:POWer:CLASs on page 110

Static PCL <« General Settings
Static power control level. The maximum output power of a base transceiver station (BTS)
is reduced by 2*StaticPCL dB.

Possible values are in the range from 0 to 6. The default is 0.
This parameter is only available if the device type is a BTS (see "Type" on page 53).

SCPI command:
CONFigure[:MS] :POWer:STATic on page 111

Signal Source — General Settings
The following signal source is supported:

e RF Input

|
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e Digital Baseband (only with Digital Baseband Interface, R&S FSV-B17)

SCPI command:
INPut:SELect on page 155

Capture Time «— General Settings

Specifies the time (and therefore the amount of IQ data) to be captured in a single mea-
surement. 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. Alternatively, in

the Advanced Settings tab, the capture time can be entered in the unit slots.

SCPI command:
[SENSe: ] SWEep: TIME on page 185

Synchronization < 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 con-
figuration. "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 correlation 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 con-
figuration 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 analyzed
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.

SCPI command:
CONFigure[:MS] :SYNC:MODE on page 113

Measure only on Sync < 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 behavior
of this option depends on the value of the Synchronization parameter.

Note: This parameter does not affect the "Wide Modulation Spectrum" measurement
(see chapter 4.1.1.10, "Wide Modulation Spectrum”, on page 28).

SCPI command:
CONFigure[:MS]:SYNC:ONLY on page 114

|
Operating Manual 1173.0689.02 — 04 55



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Instrument Functions GSM (Option R&S FSV-K10)

Trigger Mode — General Settings
The following trigger modes are supported:

e Free Run
e External
e Power

The default mode is Free Run.
For further information refer to chapter 4.1.2.6, "Trigger settings", on page 38.

SCPI command:
TRIGger<n>[:SEQuence] : SOURce on page 193

Trigger Offset — General Settings

Specifies the time offset between the trigger event (e.g. for an external or power trigger)
and the frame start of the GSM signal. The value can be entered either in seconds or in
slots. For details refer to chapter 4.1.2.6, "Trigger settings", on page 38.

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.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 192

Statistic Count — 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.

SCPI command:
[SENSe: ] SWEep:COUNt on page 185

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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x|

Primary Settings
RF Input

Frequency Offset 0 Hz

Ref. Lewvel -22.87 dem

RF Atten. 0dpe

Mechanical Atten. Auto 0de

El Atten, State Off

Electrical Atten. 0de
Preamplifier |—

Trigger Polarity

Trigger Holdoff

Trigger Hysteresis ,

Autao Track Time 10 ms 17.33 slots

Trigger Level 1.4
Swap [0 |—

Baseband digital
Dig. Input Sample Rate 32 MHz
Full Scale Level 1w

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.

SCPI command:
[SENSe: ] FREQuency:OFFSet on page 184

Ref Level — RF Input — Advanced Settings tab < General Settings

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBpV, etc).

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.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe]:RLEVel[:RF] on page 124

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.

SCPI command:
INPut:ATTenuation:AUTO on page 152
INPut:ATTenuation on page 152
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Mechanical Atten — RF Input — Advanced Settings tab < General Settings
To set the mechanical attenuation, edit the following two fields:

e Inthe "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 attenuation value of the mechanical attenuator in this field.

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

SCPI command:
INPut:ATTenuation on page 152

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.

e Todefine the mechanical attenuation, use the RF Atten or Mechanical Atten settings.
e To define the electronic attenuation, use the Electrical Atten setting.

SCPI command:

INPut:EATT:AUTO on page 154

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

e In the "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".

e The "Path" dropdown menu activates or deactivates the electrical attenuator.

o Set the power level of the electrical attenuator in this field.

SCPI command:

INPut:EATT on page 153

INPut:EATT:AUTO on page 154

INPut:EATT:STATe on page 154

Preamp On/Off (option RF Preamplifier, B22/B24) — RF Input — Advanced Settings
tab — General Settings
Switches the preamplifier on or 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 preamplifier is active for all frequencies.
This function is not available for 1/Q Digital Baseband input (option R&S FSV-B17).

SCPI command:
INPut:GAIN:STATe on page 154

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 Settings
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 cap-
ture time for auto detection. There are separate input fields for the unit seconds and slots.

SCPI command:
CONFigure[:MS]:POWer:AUTO: SWEep: TIME on page 112

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.

SCPI command:
TRIGger<n>[:SEQuence] : LEVel: IFPower on page 193
TRIGger<n>[:SEQuence] :LEVel [ :EXTernal] on page 192

Swap 1Q — RF Input — Advanced Settings tab < General Settings
Swaps the | and Q signals. 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*I
"OFF" Normal sideband, I+j*Q

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 I/Q signal source. This sample rate must correspond
with the sample rate provided by the connected device, e.g. a generator.

SCPI command:
INPut:DIQ:SRATe on page 153

Full Scale Level — Baseband digital — Advanced Settings tab < General Settings
The "Full Scale Level" defines the level that should correspond to an I/Q sample with the
magnitude "1".

SCPI command:

INPut:DIQ:RANGe [ :UPPer] on page 152

Meas Settings
Opens the "Measurement Settings" dialog box.

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

e "Demod tab" on page 60
e "Advanced tab" on page 67
e "Multi Meas Tab" on page 70
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e "Multi Carrier tab" on page 71
e "Auto Set tab" on page 73

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.

e Single-slot measurements
e Multi-slot measurements
e Frame configuration

'Measurement Settings

Auto Set

single-Slot Measurements Used for:
- Modulation Accuracy
Slot to measure 3 E'M

- Phaze ! Magnitude Error
- Modulation Spectrum

- Reference Power

- Titning Reference (Sync)

Multi-Slot Measurements
Uszed for:

Mo, of Slots to measure 5 - Poweer ws Time
. - Transient Spectrum
First Slot to measure 2

Frame Configuration
Mode Framed
Equal Timeslot Lenath

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 "First Slot to Measure " in the following measure-
ments: (see "First Slot to measure" on page 61)

Modulation Accuracy
EVM vs Time

Phase Error vs Time
Magnitude Error vs Time
Modulation Spectrum
Constellation

Modulation Spectrum

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

e Powervs Time
e Modulation Spectrum
e Transient Spectrum

Finally, the "Slot to Measure" is used to measure the position of its TSC, which represents
the timing reference for the "Constellation" mask (limit lines) of all slots.

See also chapter 4.1.2.8, "Defining the Scope of the Measurement”, on page 39. For
details on the measurement types see chapter 4.1.1, "Measurements and Result Dis-
plays", on page 14.

SCPI command:

CONFigure[:MS] :CHANnel :MSLots:MEASure on page 95

Number of Slots to measure < Demod tab < Meas Settings

This parameter specifies the "Number of Slots to measure" for the measurement interval
of multi-slot measurements, i.e. the "Constellation" and "Transient Spectrum" measure-
ments. Between 1 and 8 consecutive slots can be measured.

See also chapter 4.1.2.8, "Defining the Scope of the Measurement”, on page 39.

SCPI command:
CONFigure[:MS] :CHANnel :MSLots:NOFSlots on page 96

First Slot to measure — Demod tab < Meas Settings

This parameter specifies the start of the measurement interval for mulit-slot measure-
ments, i.e. "Constellation" and "Transient Spectrum" on page 78 measurements, rela-
tive to the GSM frame boundary. The following conditions apply:

e "First Slot to measure" < "Slot to Measure"
e "Slot to Measure" on page 60 < "First Slot to measure" + "Number of Slots to mea-
sure" on page 61 -1

See also chapter 4.1.2.8, "Defining the Scope of the Measurement", on page 39.

SCPI command:
CONFigure[:MS]:CHANnel :MSLots:0FFSet on page 96

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

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.

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

If deactivated, slots number 0 and 4 of a frame have a longer duration, all other a shorter
duration compared to the "Equal Timeslot 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.

SCPI command:
CONFigure[:MS] :CHANnel : FRAMe:EQUal on page 95
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Frame: Select Slot to Configure < Demod tab «— Meas Settings
This field shows a graphic representation of the configuration of each slot. Selecting a
slot leads to its "Burst" dialog box (see "Burst" on page 62).

Inside the slot the following information is given:

e The burst type, e.g. "Normal (NB)" for a normal burst.
e 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 measure" and
ending with "First slot to measure" + "Number of slots to measure" — 1 are marked with
a green border, while the slot specified as the "Slot to measure" is highlighted in green.

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 62).

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 62) .

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.

. ['Burst @ Slot 0

Tail Data TSC Data
55

v
Burst Type MNormal (NB)
Dynamic PCL ]
Maodulation GMSK
SCIPR 0de
Filter GMSK Pulse

Training Sequence TSC TSC O (Set 1)
Lser TSC Qo000 ooo ...
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Active — Burst — Frame: Select Slot to Configure — Demod tab < Meas Settings
Activates or deactivates the selected slot.

SCPI command:
CONFigure[:MS] :CHANnel:SLOT<s>[:STATe] on page 96

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

e Normal (NB)
e Higher Symbol Rate (HB)

SCPI command:
CONFigure[:MS]:CHANnel:SLOT<s>:TYPE on page 101

PCL — Burst — Frame: Select Slot to Configure — Demod tab < Meas Settings
Specifies the attenuation of the power control level (PCL) of the slot. The values are used
for synchronization purposes and for the "Constellation" mask selection.

The parameter is only available if the "Device Type" is set to "MS Normal" or "MS
Small" (see "Type" on page 53).
Also refer to chapter 4.1.2.7, "Slot level settings"”, on page 38.

SCPI command:
CONFigure[:MS]:CHANnel:SLOT<s>:PCL on page 98

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

Dynamic power control level. The slot power of a base transceiver station (BTS) is
reduced by 2*DynamicPCL dB.

Possible values are in the range from 0 to 15. The default is 0.
This parameter is only available if the device type is a BTS (see "Type" on page 53).
Also refer to chapter 4.1.2.7, "Slot level settings"”, on page 38 .

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<s>:PCL on page 98

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

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 (HB)

GMSK

X

QPSK

X

8PSK

X

16QAM
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Modulation Normal Burst (NB) Higher Symbol Rate (HB)
32QAM X X
AQPSK X

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<s>:MTYPe on page 97

SCIPR — Burst — Frame: Select Slot to Configure — Demod tab — Meas Settings
This parameter is only available for AQPSK modulation.

It specifies the Sub-Channel Interference Power Ratio (SCIPR). The value of SCIPR
affects the shape of the AQPSK constellation. For an SCIPR of 0 dB the constellation is
square (as in "normal" QPSK), while for other values of SCPIR the constellation becomes
rectangular.

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<s>:SCIPr on page 99

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

Linearised GMSK Pulse
Narrow Pulse

Wide Pulse

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<s>:FILTer on page 96

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.

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.
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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)
USER

QPSK, 8PSK, 16QAM, 32QAM

TSCO
TSC1
TSC 2
TSC 3
TSC 4
TSC5
TSC 6
TSC7

User

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

SCPI command:

CONFigure[:MS]:CHANnel:SLOT<s>:TSC on page 100

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.

Burst Type Modulation Number of Bits
Normal GMSK 26

Normal 8PSK 78

Normal 16QAM 104

Normal 32QAM 130

Operating Manual 1173.0689.02 — 04

65



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Instrument Functions GSM (Option R&S FSV-K10)

Burst Type Modulation Number of Bits
Higher Symbol Rate QPSK 62

Higher Symbol Rate 16QAM 124

Higher Symbol Rate 32QAM 155

SCPI command:
CONFigure[:MS]:CHANnel :SLOT<s>:TSC:USER on page 100

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.

i L Burst @ Slot 0

Tail Data TSC Data Tail
5] 116 52 116 G

v
Burst Type Mormal (NB)
Dyhamic PCL u}
Modulation AQPSE
SCIPR 0de
Filter Linearised GMSK Pulse

Subchannel 1
Training Sequence TSC  TSC 0O (Set 1)
User TSC Qooo oooo ...

Subchannel 2
Training Sequence TSC  TSC 0 (Set 2)
User TSC 0000 oooo ...

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.

"TSC 0...TSC 7Selects a standard TSC of Set 1/2 that complies with the GSM standard
(Set 1/2)" For subchannel 1, only "Set 1" is available.

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

SCPI command:
CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC on page 99

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.

SCPI command:
CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC:USER on page 99

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

i [ Measurement Settings

Demod Multi Meas

Multi Carrier | 4 | N

Powier ¥s Time

P« T Filter 1 MHz Gauss
Limit Time alignment Slot to measure

Modulation f Transient Spectrum

Enable Left Limit v
Enahble Right Limit v
Filter Type S5-Pole

Synchronization

10 Correlation Threshold 285 %%

Demodulation
Symbaol Decision Auto
Tail & TSC Bits Detected

PvT Filter — Advanced tab — Meas Settings

The PvT Filter controls the filter used to reduced the measurement bandwidth for single
carrier "Power vs Time" measurements. The parameter is only available if "Multi Carrier
BTS" is switched off (see "Multi Carrier BTS" on page 72). For single-carrier measure-
ments, the "PvT Filter" parameter in the Multi Carrier tab is ignored (see ).

"1 MHz Gauss" default

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

SCPI command:
CONFigure:BURSt:PTEMplate:FILTer on page 116

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 4.1.1.7, "Power vs Time", on page 21). 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:

e 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 speci-
fied in the standard (see "Timeslot length" in 3GPP TS 45.010 and "Slot to Mea-
sure" on page 60).

e Per Slot: For each slot the center of the TSC is measured. This provides reasonable
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 Alingment 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 Measure™)
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 align-
ment on a per-slot basis ("Per Slot") is also available.

SCPI command:
CONFigure:BURSt:PTEMplate:TALign on page 117

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 Transient
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.

SCPI command:
CONFigure:SPECtrum:LIMit:LEEFT on page 118

Enable Right Limit — Advanced tab — Meas Settings

This parameter controls the right 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 Transient
Spectrum measurements.
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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.

SCPI command:
CONFigure:SPECtrum:LIMit:RIGHt on page 119

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.

SCPI command:
[SENSe] :BANDwidth[:RESolution] :TYPE on page 183

IQ 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 IQ signal of the given TSC and the mea-
sured 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 1Q Correlation Threshold to 97%. This
will exclude the 8PSK normal bursts from the analysis.

SCPI command:
CONFigure[:MS]:SYNC:IQCThreshold on page 113

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 modulation 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 recommended 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 band-
width and therefore is not recommended for narrow-band signals or sig-
nals with a low signal to noise ratio. Peaks in the "EVM vs Time" mea-
surement (see chapter 4.1.1.4, "EVM vs Time", on page 18) may occur
if the "Linear" symbol decision algorithm fails. In that case use the
"Sequence" method. Linear is the fastest option.
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"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 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 mod-
ulation and for Higher Symbol Rate bursts with a narrow pulse.

SCPI command:
CONFigure[:MS] :DEMod:DECision on page 101

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 62). 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 4.1.1.4, "EVM vs Time", on page 18) at the positions of the incorrect bits.

SCPI command:
CONFigure[:MS] :DEMod:STDBits on page 103

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

L} Measurement Settings @l il

Advanced IIHlIIH Multi Carrier | 4 | »

|_ Multiple Measurement Mode Active

Demod

Power Vs Time
Demod (Mod Acc/EVMfPhase Err/Mag Err)
Constellation

Modulation Spectrum

NNNININ

Transient Spectrum

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.

SCPI command:
CONFigure[:MS] :MULT1:STATe on page 108
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Power vs Time «— Multi Meas Tab < Meas Settings
If enabled, the results of the "Power vs Time" measurement (see chapter 4.1.1.7, "Power
vs Time", on page 21) are included in an active multiple measurement.

SCPI command:
CONFigure[:MS] :MULT1i:BURSt:PTEMplate on page 107

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 4.1.1.2, "Modulation Accuracy", on page 15
chapter 4.1.1.4, "EVM vs Time", on page 18

chapter 4.1.1.3, "Phase Error vs Time", on page 17
chapter 4.1.1.5, "Magnitude Error vs Time", on page 19

SCPI command:
CONFigure[:MS] :MULTi:BURSt:DEModulation on page 107

Constellation — Multi Meas Tab — Meas Settings
If enabled, the results of the "Constellation" measurement (see chapter 4.1.1.6, "Con-
stellation", on page 20) are included in an active multiple measurement.

SCPI command:
CONFigure[:MS] :MULT1:BURSt:CONStell on page 107

Modulation Spectrum — Multi Meas Tab «— Meas Settings
If enabled, the results of the "Modulation Spectrum" measurement (see chapter 4.1.1.8,
"Modulation Spectrum”, on page 25) 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 78).

SCPI command:
CONFigure[:MS]:MULT1i:SPECtrum:MODulation on page 108

Transient Spectrum — Multi Meas Tab — Meas Settings
If enabled, the results of the "Transient Spectrum" measurement (see chapter 4.1.1.9,
"Transient Spectrum"”, on page 26) 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 78).

SCPI command:
CONFigure[:MS] :MULT1:SPECtrum:SWITching on page 108

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

Advanced Ilu|lm Auto Set|

|— Multi Carrier BTS

Demod

Mo, of active Carriers 1
BTS Class 1
PvT Filter 400 kHz MC

Multi Carrier BTS «— Multi Carrier 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 "Type"
on page 53).

Activating this checkbox has the following effects:

e 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 fre-
quency) 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 reference
signal).

e Additional multi-carrier parameters become available.

SCPI command:
CONFigure[:MS] :MCARrier:MCBTs on page 106

No. of active Carriers < Multi Carrier 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 modu-
lation 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).

Currently this parameter is ignored.

SCPI command:
CONFigure[:MS]:MCARrier:ACTCarriers on page 105
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BTS Class < Multi Carrier tab — Meas Settings

Defines the base station class. The specified BTS Class effects 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"
and chapter 4.3.2 "Base Transceiver Station", search for "Multicarrier BTS").

Currently this parameter is ignored.

SCPI command:
CONFigure[:MS]:MCARrier:BTSClass on page 105

PvT Filter — Multi Carrier 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 parameter
in the "Advanced" tab is ignored (see "PvT Filter" on page 67).

For further details on filtering in the R&S FSV-K10 see chapter4.1.2.9, "Overview of filters
in R&S FSV-K10", on page 40.

The following filters are supported:

"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 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.

SCPI command:
CONFigure[:MS]:MCARrier:FILTer on page 105

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 1173.0689.02 — 04 73



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Instrument Functions GSM (Option R&S FSV-K10)

x|
Demod | Advanced | Multi Carrier m_
|7 Level

- Reference Lewvel
- Attenuation
- Preamplifier

|7 Frame Configuration
- Active Slots
- Slot Configuration{Burst Type,Modulation,Filter, TSC)
- Equal Time Slot Length
- PCL{ Static,Dynamic,Attenuation)

|7 Trigger

- Trigger Offset (External Power Trigger)
- Trigger Level (Power Trigger)

Level — Auto Set tab — Meas Settings
When activated, performs a single auto level measurement when the AUTO SET key is
pressed.

SCPI 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 93

Frame Configuration < Auto Set tab — Meas Settings

When activated, performs a single auto frame configuration measurement when the
AUTO SET key is pressed. The auto frame configuration measurement may take a long
time, therefore it is deactivated per default. The following parameters are detected and
automatically measured:

Active slots

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

Equal time slot length

PCL (static, dynamic)

SCPI 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 imme-
diately.

see CONFigure|[:MS] :AUTO: FRAMe on page 93
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Trigger — Auto Set tab — Meas Settings
The following parameters are detected and automatically measured when the AUTO
SET key is pressed:

e Trigger Offset
e Trigger Level

For details on the parameters refer to "General Settings" on page 52.

SCPI 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 94

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 55).

General Settings — Demod
For details refer to the "General Settings" on page 52 softkey in the root menu of the GSM
option.

Meas Settings < Demod
For details refer to the "Meas Settings" on page 59 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 4.1.1.2, "Modulation Accuracy",
on page 15.

Note: Modulation Accuracy results can be included in multiple measurements (see "Mulii
Meas Tab" on page 70). 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.

SCPI command:
CONFigure:BURSt:MACCuracy[:IMMediate] on page 115

EVM — Demod
Displays the "EVM vs Time" measurement results. For details on the measurements refer
to chapter 4.1.1.4, "EVM vs Time", on page 18.

Note: EVM vs Time results can be included in multiple measurements (see "Multi Meas
Tab" on page 70). 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.

SCPI command:
CONFigure:BURSt:ETIMe[:IMMediate] on page 115
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Phase Error — Demod
Displays the "Phase Error vs Time" measurement results. For details on the measure-
ments refer to chapter 4.1.1.3, "Phase Error vs Time", on page 17.

Note: Phase Error vs Time results can be included in multiple measurements (see "Mulii
Meas Tab" on page 70). 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 measurement
selection or disable the multiple measurement mode.

SCPI command:
CONFigure:BURSt:PFERror[:IMMediate] on page 116

Magnitude Error — Demod
Displays the magnitude error measurement results. For details see chapter 4.1.1.5,
"Magnitude Error vs Time", on page 19.

Note: Magnitude Error vs Time results can be included in multiple measurements (see
"Multi Meas Tab" on page 70). 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.

SCPI command:
CONFigure:BURSt:MERRor [:IMMediate] on page 116

Constell — Demod
Displays the "Constellation" measurement results. For details see chapter 4.1.1.6, "Con-
stellation", on page 20.

Note: Constellation diagrams can be included in multiple measurements (see "Multi Meas
Tab" on page 70). In this case, you do not need to start a new measurement.

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

SCPI command:
CONFigure:BURSt:CONStell[:IMMediate] on page 115

R&S Support — Demod
Stores useful information for troubleshooting in case of errors.

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

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.

PvT
Opens the submenu for "Power vs Time" settings and displays the measurement results.
See also chapter 4.1.1.7, "Power vs Time", on page 21.

Note: Power vs. Time results can be included in multiple measurements (see "Multi Meas
Tab" on page 70). 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 measurement
selection or disable the multiple measurement mode.

SCPI command:
CONFigure:BURSt:PTEMplate[:IMMediate] on page 116
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General Settings — PvT
For details refer to the "General Settings" on page 52 softkey in the root menu of the GSM
option.

Meas Settings — PvT
For details refer to the "Meas Settings" on page 59 softkey in the root menu of the GSM
option.

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

SCPI command:
CONF :BURS:PTEM: SEL FULL, see CONFigure:BURSt:PTEMplate:SELect
on page 117

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

SCPI command:
CONF:BURS:PTEM:SEL RIS, see CONFigure:BURSt:PTEMplate:SELect
on page 117

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

SCPI command:
CONF:BURS:PTEM:SEL FALL, see CONFigure:BURSt:PTEMplate:SELect
on page 117

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.

SCPI command:

CONF:BURS:PTEM:SEL FRIS, see CONFigure:BURSt:PTEMplate:SELect

on page 117

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.

SCPI command:

CONF:BURS:PTEM: SEL TOP, see CONFigure:BURSt:PTEMplate:SELect

on page 117

R&S Support — PvT
Stores useful information for troubleshooting in case of errors.

This data is stored in the C: \R S\Instr\user\Support directory on the instrument.

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.
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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 4.1.1.8, "Modulation Spectrum”,
on page 25.

Note: Modulation Spectrum results can be included in multiple measurements (see "Multi
Meas Tab" on page 70). 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.

SCPI command:
CONFigure:SPECtrum:MODulation[:IMMediate] on page 119

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

For details on the measurement refer to chapter 4.1.1.9, "Transient Spectrum”,
on page 26.

Note: Transient Spectrum results can be included in multiple measurements (see "Mulii
Meas Tab" on page 70). 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.

SCPI command:
CONF:SPEC:SWIT, seeCONFigure:SPECtrum: SWITching[:IMMediate]
on page 120

Display List/Graph < Spectrum
Sets the display mode of the "Modulation Spectrum" and the "Transient Spectrum™ meas-

urements.

"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.

SCPI command:
CONFigure:SPECtrum: SELect on page 120

R&S Support — Spectrum
Stores useful information for troubleshooting in case of errors.

This data is stored in the C: \R S\Instr\user\Support directory on the instrument.

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

General Settings — Wide Spectrum
See "General Settings" on page 52

Meas Settings «— Wide Spectrum
See "Meas Settings" on page 59

Wide Mod Spectrum — Wide Spectrum
Starts a "Wide Modulation Spectrum" measurement (see chapter 4.1.1.10, "Wide Mod-
ulation Spectrum”, on page 28).

SCPI command:
CONFigure:WSPectrum:MODulation[:IMMediate] on page 121

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.

SCPI command:

not available

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

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

SCPI command:
not available

R&S Support
Stores useful information for troubleshooting in case of errors.

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

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.

FREQ Key (R&S FSV-K10)

This key opens the "General Settings" dialog box and directly jumps to the "Frequency"
field (see "Frequency" on page 53).

AMPT Key (R&S FSV-K10)

This key opens the "General Settings" dialog box and directly jumps to the "Reference
Level" field (see "Ref Level" on page 54).
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4.1.6 AUTO SET Key (R&S FSV-K10)

The AUTO SET key starts a single auto set procedure. Select the parameters to be set
automatically in the "Auto Set tab" on page 73 of the "Meas Settings" on page 59 dialog
box.

4.1.7 SWEEP Key (R&S FSV-K10)

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

4.1.8 TRACE Key (R&S FSV-K10)
This key opens the "Trace Wizard" dialog box.

Trace Wizard

x
-

Trace 2 Max Hold
Trace 3 Min Hold
Trace 4 Clear \Write

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 measurement.

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

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 122

TRIG Key (R&S FSV-K10)

This key opens the "General Settings" dialog box and directly jumps to the "Trigger
Mode" field (see "Trigger Mode" on page 56).

Softkeys of the Marker Menu — MKR Key (R&S FSV-K10)

The following table shows the softkeys of the marker menu specific to the GSM mode.

Y =T G U2 T ST ERRPRR 81
(0] Vo o ] o A 81
1Y F= T ST o Yo o TR 81
F A =14 G O 82
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.

SCPI command:
CALCulate<n>:MARKer<m>[:STATe] on page 89
To activate or deactivate a marker.
CALCulate<n>:MARKer<m>[:STATe] on page 89
To move a marker or query its position.
CALCulate<n>:MARKer<m>:Y on page 91

To query the value of a marker.

Unzoom
Resets the zoom to the default state.

SCPI command:
CALCulate<n>:MARKer<m>:Z0OOM on page 91

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

SCPI command:
CALCulate<n>:MARKer<m>:ZOOM on page 91
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All Marker Off
Switches all markers off.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 89

4.1.11 Softkeys of the Marker to Menu — MKR-> Key (R&S FSV-K10)
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.

SCPI command:
CALCulate<n>:MARKer<m>:TRACe on page 90

4112 Softkeys of the Input/Output Menu (R&S FSV-K10)

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.

) TR 82
L TX SEHINGS...ueeierieeeieeeeee et eeete ettt e te ettt et te ettt sttt s te st eseaeseseaneens 83
O 1= 13 o L 83
=Y e I o TSRS 83
L FIrMWAIE UPATe.... ..ottt n e ee s en e 83
L R&S SUPPO .. ettt ettt sttt sttt es st e e st e s see e sesee e seenens 83
L DG CONT ettt ettt ettt sttt ee e e eeee et e e reneas 83

EXIQ

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

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 analyzer to the R&S EX-IQ-BOX in addition to the Digital Baseband
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 Digital
Baseband Interface (R&S FSV-B17) in the base unit manual.

For details on configuration see the "R&S®Ex I/Q Box - External Signal Interface Module
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 Manual".
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TX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer for digital output
to a connected device ("Transmitter" Type).

RX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer 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 analyzer firmware, this
function is available. In this case, when you select the softkey, the firmware update is
performed.

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 instrument.

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 analyzer 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 Interface
Module R&S®DiglConf Software Operating Manual".

Note: If you close the R&S DiglConf window using the "Close" icon, the window is mini-
mized, not closed.
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4.2

4.2.1
422
423
4.2.3.1
4232
424
4241
4242
4243
4244
4.2.5
4.2.6
4.2.6.1

Remote Commands (GSM, R&S FSV-K10)

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 ana-
lyzer once again.

SCPI command:

Remote commands for the R&S DiglConf software always begin with SOURce : EBOX.
Such commands are passed on from the analyzer to the R&S DiglConf automatically
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.

Remote Commands (GSM, R&S FSV-K10)

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 4.2.1, "Notation", on page 85.

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

[N\ o) 7= (o o ST PPP 85
ABORL SUDSYSEM. ...t 88
CALCUIate SUDSYSIEM......coiiiiiiiiie e 88
CALCuUlate:LIMit SUDSYSTEM.......eiiiiiie e 88
CALCulate:MARKeEr SUDSYSIEM........uuiiiiiiiiiiiiiiee e 89
CONFIgUre SUDSYSIEM.......uuiiiiiiiiiiiie e 91
Configure[:MS] SUDSYSIEM........uiiiiiiii e 91
CONFigure:BURSE SUDSYSIEM........oiiiiiiiiiiie e 115
CONFigure:SPEC SUDSYSIEM.....ccooiiiiiiiii e 118
Other Commands in the CONF Subsystem..........c..ooiiiiiiiii e 121
DISPIay SUDSYSIEM.......eiiiiiiiiii e e 121
FETCh SUDSYSIEM.....oeiiiiii e 124
FETCh:BURSt SUDSYSIEM ... .o 124
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4.2.6.2 FETCh:SPECIIUM SUDSYSIEM........uuiiiiiiiiiiiieeee et e e e e e e e e 149
4.2.6.3 FETCh:WSPECIrUM SUDSYSIEM......oviiiiiiiiiiiiiiie e 150
4.2.7 INITiate SUDSYSIEM.....coo i 151
4.2.8 INPUL SUDSYSIEM......uiiiiiiiiiiiiiiiii e e e e e e e e e eeeeeeees 151
4.2.9 INSTrUmMENt SUDSYSIEML....coiiiiiiiieiieee e 155
4210 READ SUDSYSIEML.....ouiiiiiiiiiiiiiiiiieeeee ettt aaaa s 156
4.2.10.1 READ:BURSt SUDSYSIEM ...cccoeiiiiiieice e 156
4.2.10.2 READ:SPECIrUM SUDSYSIEM.......coiiiiiiiitieee e eeeeee s 181
4.2.10.3 READ:WSPeCtrum SUDSYSIEM......coviiiiiiii e 182
4.2.11 SENSE SUDSYSIEM.......uiiiiiiiiiiiiiie e e e e e e e e e e e e s e e eeeees 183
4,212  STATUS SUDSYSIEML....iiiiiiiieeeeeeeeeeee e 186
4.2.12.1 Commands of the STATUS SUDSYSIEM.......ooiiiiiiiiiii e 186
4.212.2 STATus:QUEStionable SUbSYSIEM..........cooiiiiiiiiiii e 186
4.2.13 TRACE SUDSYSIEM......euiiiiiiiiiiiiiie e e e e e e e e e e e e e e e e s nanbaeaeeeeees 191
4.2.14 TRIGEr SUDSYSIEIM.....uuuiiiiiiiiiiiiee e e e e e e e e e e e e e e e e s s e e sennnbeeeeeeees 192

4.2.1 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 indi-
vidual 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:

Abbreviation Description

A signal analysis

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

A-T signal 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)

|
Operating Manual 1173.0689.02 — 04 85



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

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

1Q 1Q Analyzer mode

OFDM WiIMAX 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 signal analysis (spectrum) 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 (see chapter 5 "Remote Control — Basics"). 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 keywords
needs to be included in the header of the command. The effect of the command is independent
of which of the keywords is used.

Example:
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

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

11 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 (see also
chapter 5 "Remote Control — Basics", section "Parameters").

<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.

e MINimum: This keyword sets the parameter to the smallest possible value.

e DEFault: This keyword is used to reset the parameter to its default value.

e UP: This keyword increments the parameter value.

e DOWN: This keyword decrements the parameter value.

The numeric values associated to MAXimum/MINimum/DEFault can be queried by add-

ing 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.
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4.2.2 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

4.2.3 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 SUDSYSIEM...ccciiiiiiiiiiiiii it 88
e CALCulate:MARKEr SUDSYSIEM.......cccoiiiieiiccc e e e e e e e e e e 89

4.2.3.1 CALCulate:LIMit Subsystem

The CALCulate:LIMit Subsystem contains commands for the limit lines and the corre-
sponding limit checks. Limit lines can be defined as upper or lower limit lines. The indi-
vidual Y values of the limit lines correspond to the values of the x-axis (CONTrol). The
number of X and Y values must be identical.

For details on limit lines refer to chapter "Instrument Functions", section "Using Limit Lines
and Display Lines — LINES Key" in the base unit description.

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

This command queries the result of the limit check of the limitline indicated in the selected
measurement window. It should be noted 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. The result of the limit check responds with 0 for PASS and 1 for
FAIL.

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.

Suffix:

<n> <1>
irrelevant

<i> <1..8>

The number of the limit line to access.
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Return values:
<State> 1]/0]| ON | OFF

ON
Pass

OFF

Fail
Usage: Query only
Mode: GSM

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.

GSM mode now also supports up to 4 markers.

CALCUlate<n>:MARKEr<M>[:STATE]......ceerrrrrrrerrrrnrurnniiaieieseseeeeseseesessererereeeeesssssrsrssssnnnnns 89
CALCUlate<n>:MARKEr<M>:IAOFF......cuuiie i ieiitieieeeeetee e ee e eetire e e s e eree e e e e eeaae s e e s eetaeeeeeeranens 89
CALCUIate<n>:MARKEIr<M>TRACE. .......ceteeitrriieeeeieetieieeeeetiaeeeeeetaeeeereataseeseeraaeeesrerannns 90
CALCUIAtE<N>IMARKEISIMSZ X eitiieeieeteteeeeeee e e ettt e e e e eeteseeeesbeeeereaaeeeeeasnsaeresneeeersnnnnns a0
CALCUIate<n>:MARKEISM>IY ... .. ettt e et et e e e e eneeeeas 91
CALCulate<n>:MARKEr<m>:ZOOM.........cuoeeeireeeie ettt et e e e eae e e eae e e e e e eeneeeean 91

CALCulate<n>:MARKer<m>[:STATe] <State>
This command activates a marker in the specified window.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> <1..4>

Marker number
Parameters for setting and query:
<State> 1]0]| ON | OFF

Mode: GSM

CALCulate<n>:MARKer<m>:AOFF

This command switches off all active markers, delta markers, and marker measurement
functions in the specified window.

|
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Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> depends on mode
irrelevant

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

Mode: all

CALCulate<n>:MARKer<m>:TRACe <Trace>

This command assigns the selected marker to the indicated measurement curve in the
specified window. The corresponding trace must be active, i.e. its status must not be

"BLANK".
If necessary, the corresponding marker is switched on prior to the assignment.
Suffix:
<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.
<m> depends on mode
marker number; For applications that do not have more than 1
marker, the suffix <m> is irrelevant.
Parameters:
<Trace> 1t0 6
Selects trace 1 through 6.
Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.
Mode: all

CALCulate<n>:MARKer<m>:X <Position>

This command positions the selected marker to the indicated x-value in the window
specified by the suffix <n>.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> marker number

Parameters:

<Position> 0 to MAX (frequency | sweep time | level)

Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.

Mode: ALL
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CALCulate<n>:MARKer<m>:Y?
This command returns the Y value at the position of the marker.

Suffix:

<n> window; For applications that do not have more than 1 measure-
ment window, the suffix <n> is irrelevant.

<m> <1.4>
Marker number

Usage: Query only

Mode: GSM

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

This command defines the ratio to be zoomed around the marker 1 in the selected mea-
surement 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>
Range: 1t0 100
*RST: 1
Default unit: NONE
Mode: GSM

4.2.4 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.

4241 Configure[:MS] SUDSYSIEM.....cciiiiiiiiie ittt e e et e e e e s snbeeeeeeeans 91
4.2.4.2 CONFigure:BURSE SUDSYSIEM......cuviiiiiii ittt e et e e enaaeee e 115
4.2.4.3 CONFIgure:SPEC SUDSYSIEM.......cciiiiiiiiiiiie et e e s saraeeea e 118
4.2.4.4 Other Commands in the CONF Subsystem...........oocuiiiiiiiiiiiiiiiiie e 121

4241 Configure[:MS] subsystem

Commands of the Configure[:MS] subsystem:

CONFIGUIE[IMST:ARF ..ttt ettt ettt et et e et e et e et e et e e e e e aaaeaaaean 92
(01 @ ] LT U =Y 1Y IS 1 Y2 1 I 93
CONFIgUre[:MST:AUTO:FRAME. .....cetitietetennnnnnaaaaaaaaeeeeeeaaaaaaetereeeeeeereaneensnsnnnnnnaaaaaaeeeeeseees 93
CONFIQUrE[:MSIAUTO:ILEVEL .ccvuuiieiiitiie et e ettt e ettt e e e e e e taee e e e e et e e e s re b e e e eeenanns 93
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CONFIGUREL:MSTAUTO: TRIGGE - eeeeeesereseeeereseseseeseseseseseseesesesesesssesesesessaseseseseseeseseseees 94
CONFIGUIE[IMSTBSEAICN. ...cciiiieeeeeeeeeeeeeeeeete e e et et e e e e e e e e e e e e e eeeeeeeeaes b s b aeeaeseeaaaaeees 94
CONFIgUre[:MS]:BSTHIESNOI. c.eutuuueieeeeeeeeieeeeeiiiiere s e e e e e e e e e e e eee e e e s e e e e e eeeeeenrnnaaeeeaees 95
CONFigure[:MS]:CHANNEL:FRAME:EQUAL.......ccvvureiiiiieiiiie e s e eeeiee s e 95
CONFigure[:MS]:CHANNEI:MSLOtSIMEASUIE. ......iiieeeeiiieieeeaae e e e e e e e e e e eeeen e e e 95
CONFigure[:MS]:CHANNEI:MSLOtSINOF SIOtS. ....eeeeeeeeeteae e eeeeeeeeeeeieeeee e e e e e e e e e e 96
CONFigure[:MS]:CHANNEIMSLOtS:OF FSEt....ccuiiiiiiii it 96
CONFigure[:MS]:CHANNE:SLOTSS>[:STATE]...cevvruuiieiieeeieerrririieieeeeeeeeeetsniaeseeeseeeersnnens 96
CONFigure[:MS]:CHANRNEI:SLOTSS> FILTEr . .urriieiieeeiereeeeeeesiescnnnrrseeeereeseaeeeesseessnnnnns 96
CONFigure[:MS]:CHANNEl:SLOTSS>IMTYPE....ccceeiieiieieeeeceeettcee e e e e e et e e e e e e e 97
CONFigure[:MSJ:CHANNEL:SLOTSS>IMULT i cuuuuiiieeeiuiieeeereeiiseeeeeeiseeeeseanaeeeeseeraseesenennnns 97
CONFigure[:MS]:CHANRNELSLOTSSZIPCL... ettt e e e e e 98
CONFigure[:MS]:CHANRNEL SLOTSSZ:SCIP . ettt e e e e e e 99
CONFigure[:MS]:CHANRNel:SLOT<s>:SUBChannel<ch>:TSC..........ccccccrruciiereeeeereeerrnrineeeennn 99
CONFigure[:MS]:CHANRNel:SLOT<s>:SUBChannel<ch>:TSC:USER..........ccccoeeereerrrrrrrrrnnnnnn. 99
CONFigure[:MS]:CHANNEI:SLOTSS>TSC....ceeiieeeeeeeeeeeieieiicree s e e e e e e e e e e e e e ee e een e eeeaaas 100
CONFigure[:MS]:CHANNEl:SLOT<S>TSCIUSER......cceeeeeeeeeeeeitiiciiie e e e 100
CONFigure[:MS:CHANNEL:SLOTSS> TYPE....cuuiiiiieeieie e e et e ee s e e et s e e e e e e eeannes 101
CONFIGUre[:MS]:DEMOU:DECISION. c.....veeeeeereeeeseeseseseeseseeseseseesesesseseseeseseseeseseeseseseeseseseen. 101
CONFIGUrE[:MS]:DEMOU:STDBILS. ......vveeeeeeeeseeeeseeeeseseesesesesseseseeseseesssseseseesessesesessesessens 103
CONFIgUre[:MS]:DEVICEITYPE.....cctttiitieieieeeee et eeeretteeeieeeeeeeeeeeetabbeaeseeeaeseeeeesbaaaaeeeens 104
CONFIgUre[:MS :MCARIEI:STATE . et eeeeeieeettiiiieieeeeeeeeeetreaeseeeeeeeeeebasaeseeeeeereesraraaaeens 104
CONFIgure[:MST:MCARIIEIACTCAIMIEIS. ..cuuutuueeieeeeeeeeeeiinraaieeeeeeeeeeaernnaeseaesereeesrnn s 105
CONFigUre[:MSI:MCARIIENHBTSCIASS. .ctvuuueiietirreiieieiiiieieereeieseeseeiereeseeanaeeeesernneeeereananns 105
CONFIgUre[:MST:MCARIIEIIFILTEN . .. it e e ettt e e e e e e e e e e e et en e e e e e eeas 105
CONFIGUrE[:MST:MCARNEIMOBTS. .....ceeeereeeeeeseeeesesesesesseseseeseseseeseseseereseseeseseseeseseseenen. 106
CONFIGUIELMSTMTYPE. ...t eeeee s eeeseseeseseeseee s eeeseeeeseesaseeseseeseseeneseeneesesesnesensseneen 106
CONFigure[:MS]:MULTi:BURSECONSIEIL........cevvrrrrurrrrniiiieieiereeeeeeereeeeeeeessrersnnnneseeeens 107
CONFigure[:MS]:MULTi:BURSt:DEMOAUIAtION. . .eeeeeeeeeeieeeeeeeeeesecccciinrnnveeeereeeeeeeaeeaaaeeeeeas 107
CONFigure[:MS]:MULTi:BURSEPTEMPIALE. .....ccceeeeeeeiiiiciie e e e eeeee e e e e e ee e 107
CONFigure[:MS]:MULTIi:SPECtrum:MODUIAtION. .......uciiiieeieieeeeeeiice e eeeece e e e e 108
CONFigure[:MS]:MULTi:SPECHUM:SWITCRING. .....vrceveeereeeseeeereseeeesesesseseseeseeeseeseseeseseeeen. 108
CONFIGUIE[MSTMULTESTATE. o eeeeeeeereeeeseeeeeeseeeeseeseseeseseeseeseeeseseeseseeseseseesesesessesesnens 108
CONFIgUre[:MSTNETWOIKLETYPE] cetttutueieieeeeeeieeeeetiiieaieeeeeeeereeesstsnneieeeseseeeeesrsnnnsenns 109
CONFigure[:MS]:NETWork:FREQUENCY:BAND........cceieiieieeiieeeeeieiiaeeie e e e eeeeeeeeeeennnaaeeeeeeas 109
CONFIgUrE[:MS]:POWEICLASS. .. .utuuuuciieieeeeeeeee et eeeeeeeieteraaaaeseeaeaeaseseereeeaetnsannaaaaeeeeaeas 110
CONFIgUrE[:MS]:POWEISTATIC. ceeeeeeertrrunieeeereeereeersttuniaseseeeeeereestnnnasaserereresmnnnneaes 111
CONFIgure[:MS]:POWEIAUTO.....ceiiiiiiuiaeieieeeeeeeeeeeeeeeetatsaa e s e e eaaaeseseseeesestannnnaaeaaeaans 112
CONFigure[:MS]:POWer:AUTO:SWEEP:TIME. ........eeeeeeereeeeeeseesesseseseseseseseesseseesesesenen. 112
CONFIgUrE[:MS]:SSEAICN. ....cee i i e ee e et e e e e e e e e e e e e e e e e ee e eentn e e e e e e e eeeeaens 112
CONFIGUre[:MS]:SYNC:IQCTIIESNON .. vevveeeeeeeeereeeeeeeeeeeeseeesesesesesesesesesesesesesesesasesesnnes 113
CONFIgUre[:MS]:SYNC:MODE......uuuuieieieeeeeeeeeeieieeeeerertsraiaaeieseeeeeeeserrereesrsrarreaaeaens 113
CONFIgUrE[:MST:SYNCIONLY ..uiiie i i i e e ettt sr s s s e e e e e e e e e e e e e e e e eeeeeta b e e e eeeaaaeas 114

CONFigure[:MS]:ARFCn <Value>

This command specifies the Absolute Radio Frequency Channel Number (ARFCN) to be
measured. Setting the ARFCN updates the frequency.
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Parameters for setting and query:

<Value>
Range: 0 to 1023 (some values may not be allowed depend-
ing on the selected frequency band)
Default unit: NONE
Example: CONF:ARFC 5
Mode: GSM

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

Mode: GSM

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 argu-
ment starts one auto level measurement immediately.

|
Operating Manual 1173.0689.02 — 04 93



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

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

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

CONFigure[:MS]:BSEarch <State>
This command toggles between active burst search and inactive burst search.

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 113).
Parameters for setting and query:
<State> 1]0]| ON | OFF

ON

Burst search on

OFF
Burst search off

*RST: 1
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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>

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 periods).

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
Example: CONF:CHAN:FRAM:EQU OFF
Mode: GSM

CONFigure[:MS]:CHANnel:MSLots:MEASure <Value>

This command specifies the slot to be measured in single-slot measurements relative to
the GSM frame boundary.

Parameters for setting and query:

<Value> Slot to measure in single-slot measurements.
*RST: 0 Slots
Default unit: NONE

Example: CONF:CHAN:MSL:MEAS 5

Mode: GSM

|
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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" measure-
ments. Between 1 and 8 consecutive slots can be measured.

Parameters for setting and query:

<Value> Number of slots to measure.

Range: 1t08

*RST: 8 Slots

Default unit: NONE
Example: CONF:CHAN:MSL:NOFS 5
Mode: GSM

CONFigure[:MS]:CHANnel: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.

Parameters for setting and query:

<Value> 0-based index for the first slot to measure relative to the GSM
frame start.
*RST: 0 Slots
Default unit: NONE

Example: CONF:CHAN:MSL:0FFS 5

Mode: GSM

CONFigure[:MS]:CHANnel:SLOT<s>[:STATe] <State>

This command activates this slot (this means, for example, that this slot is not considered
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

CONFigure[:MS]:CHANnel: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
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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
Example: CONF:CHAN:SLOT:FILT GMSK

Mode: GSM

CONFigure[:MS]:CHANnel:SLOT<s>:MTYPe <Value>

This command specifies the modulation type.
Suffix:
<s> <0..7>

the slot to configure

Parameters for setting and query:

<Value> GMSK | QPSK | PSK8 | QAM16 | QAM32 | AQPSk
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, 16-ary Quadrature Amplitude Modulation, 5 bits/symbol.
AQPSk
Adaptive Quadrature Amplitude Modulation
*RST: GMSK
Example: CONF:CHAN:SLOT:MTYP GMSK
Mode: GSM

CONFigure[:MS]:CHANnNel:SLOT<s>:MULTi <Value>

This command defines the used slots of the mobile or base station. The multislot setting
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 multislot
signal on the screen. All results of the phase-frequency error and modulation accuracy
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.
Suffix:
<s> <0..7>

Select the slot to configure.

Parameters for setting and query:

<Value> ACT1sync1 | ACT2sync1 | ACT2sync2 | ACT3sync1 | ACT3sync2
| ACT3sync3 | ACT4sync1 | ACT4sync2 | ACT4sync3 |
ACT4sync4 | ACT5sync1 | ACT5sync2 | ACT5sync3 | ACT5sync4
| ACT5sync5 | ACT6sync1 | ACT6sync2 | ACT6sync3 |
ACT6sync4 | ACT6sync5 | ACT6sync6 | ACT7sync1 | ACT7sync2
| ACT7sync3 | ACT7sync4 | ACT7sync5 | ACT7syncé |
ACT7sync7 | 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>

Specifies the Power Control Level (PCL)/Dynamic Power Control Level (Dynamic PCL)
for this specific slot which is relevant to calculate the correct Power vs Time limit for the
slot. If the Device Type is a BTS the Dynamic PCL is used whereas MS uses PCL.
Suffix:

<s> <0..7>
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Parameters for setting and query:

<Value> PCL or Dynamic PCL of the slot.
*RST: 0
Default unit: NONE
Example: CONF:CHAN:SLOT:PCL 5
Mode: GSM

CONFigure[:MS]:CHANnNel:SLOT<s>:SCIPr <Value>

This command specifies the Sub-Channel Interference Power Ratio (SCIPR) of the
specified slot.
Suffix:
<s> <0..7>
Number of slot to configure

Parameters for setting and query:

<Value> Sub-Channel Interference Power Ratio (SCIPR)
Range: -15t0 15
*RST: 0
Default unit: dB

Mode: GSM

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.

Suffix:
<s> <0..7>

Number of slot to configure
<ch> <1|2>

Subchannel number

Query parameters:
<ResultType> TSC | SET

Queries the currently used TSC number or the set.

Parameters for setting and query:
<TSCNo_Set> 0,1102111]1,2]121]2,2|3,1|3,2|4,1|4,2|5,1|5,2|6,1|
6,2|7,1|7,2| USER

*RST: 0,1
Mode: GSM

CONFigure[:MS]:CHANnNel: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.
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Suffix:
<s> <0..7>

Number of slot to configure
<ch> <1|2>

Number of slot to configure

Parameters for setting and query:

<Value> String containing the 26 user-defined bits

Example: CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC USER
Subchannel 1: User TSC
CONFigure:MS:CHANnel :SLOTO:SUBChannell:TSC:USER
'11010111111101011001110100"
Sets the user-definable TSC for an AQPSK Normal Burst.

Mode: GSM

CONFigure[:MS]:CHANnNel:SLOT<s>:TSC <Value>

This command selects the training sequence of the speicifed slot used by the mobile or
base station.
Suffix:
<s> <0..7>
the slot to configure
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]
4114,2|511]521]6,1]16,2|7,1]7,2|USER|TSC | SET
training sequence for normal burst
0.7
One of the 7 pre-defined training sequences is used
USER
A user-defined training sequence is used (see CONFigure [ :
MS] :CHANnel:SLOT<s>:TSC:USER on page 100).

*RST: 0
Example: CONF:CHAN:SLOT:TSC 3
Mode: GSM

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 Number of TSC
bits depending on burst type and modulation). CONFigure :MS:CHANnel : SLOTO0: TSC
USER must be defined first (see CONFigure [ :MS] :CHANnel : SLOT<s>:TSC
on page 100).
Suffix:
<s> <0..7>

The slot to configure
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Parameters for setting and query:
<Value> <string>

String containg the user defined bits, e.g.
'10101111101010101100111100' for a GMSK normal burst.

Example: CONF:CHAN:SLOT:TSC:USER
Mode: GSM

Table 4-7: Number of TSC bits depending on burst type and modulation
Burst Type/Modulation Number of Bits
Normal Burst / GMSK 26 Bits

Normal Burst / 8PSK 78 Bits

Normal Burst / 16QAM 104 Bits

Normal Burst / 32QAM 130 Bits

Higher Symbol Rate Burst / QPSK 62 Bits

Higher Symbol Rate Burst / 16QAM 124 Bits

Higher Symbol Rate Burst / 32QAM 155 Bits

CONFigure[:MS]:CHANnNel:SLOT<s>:TYPE <Value>

Specifies the type of the burst.
Suffix:
<s> <0..7>

Parameters for setting and query:
<Value> NB | HB

NB
Normal Burst

HB
Higher Symbol Rate Burst

*RST: NB
Example: CONF:CHAN:SLOT:TYPE NB

Mode: GSM

CONFigure[:MS]:DEMod:DECision <Value>

This command determines how the symbols are detected in the demodulator. The setting
of this parameter does not effect the demodulation of Normal Bursts with GMSK modu-
lation. For Normal Bursts with 8PSK, 16QAM, 32QAM or AQPSK modulation 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 K10) and measurement speed.
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Parameters for setting and query:

<Value>

AUTO | LINear | SEQuence

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 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 4.1.1.4, "EVM vs Time", on page 18) 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
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Remote Commands (GSM, R&S FSV-K10)

Example: Il Preset the instrument
*RST
I/l Enter the GSM option K10
INSTrument:SELect GSM
I/l Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
/I Activate EVM vs Time measurement
CONFigure:BURSt:ETIMe:IMMediate
Il 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:SLOT0:TSC O
/l Use 'seqeunce estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence
// Run a (blocking) single sweep
INITiate:IMMediate; *WAI
/l 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
// Run a (blocking) single sweep
INITiate:IMMediate; *WAI
// Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS:AVERage?

Mode: GSM

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 62). 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 4.1.1.4, "EVM vs Time", on page 18) at the positions of the incorrect bits.

Parameters for setting and query:
<Value> DETected | STD

*RST: DETected
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Example:

Mode:

Remote Commands (GSM, R&S FSV-K10)

/I Preset the instrument
*RST

I/l Enter the GSM option K10
INSTrument:SELect GSM

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

/I Activate EVM vs Time measurement
CONFigure:BURSt:ETIMe:IMMediate

// Replace detected Tail & TSC bits by the standard bits
CONFigure:MS:DEMod:STDBits STD

/l Run a (blocking) single sweep
INITiate:IMMediate; *WATI

// Read the averaged EVM RMS value
FETCh:BURSt:MACCuracy:EVM:RMS:AVERage?

GSM

CONFigure[:MS]:DEVice:TYPE <Value>

This command specifies the type of device to be measured.

Parameters for setting and query:

<Value>

Example:
Mode:

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

CONFigure[:MS]:MCARrier[:STATe] <State>

This command is retained for compatibility with R&S FSV-K5 only. In new R&S FSV-K10
remote scripts use the commands described in the example below instead.

Parameters for setting and query:

<State>

1]0]ON | OFF
*RST: 0
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Remote Commands (GSM, R&S FSV-K10)

Example: \\Switch on mode for multi-carrier BTS measurements
CONFigure:MS:MCARrier:STATe ON
\\ Note: With the next command, a multi-carrier pre-filter for the
"Demod" measurements is also activated internally.
Switch on mode for multi-carrier BTS measurements.
CONFigure:MS:MCARrier :MCBTs ON
\\ Select K5-compatible multi-carrier pre-filter for PvT measure-
ment.
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 standard
for the modulation spectrum measurement, see 3GPP2 TS 45.005 (chapter 4.2.1. "Spec-
trum due to modulation and wide band noise"). The limit is changed by 10*log(N).

Parameters for setting and query:

<Value>
*RST: 1
Default unit: NONE
Example: CONF :MCAR:ACTC
Mode: GSM

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

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.

|
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<Value>

Example:
Mode:

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
CONF:MCAR:FILT MC400
GSM

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 104). 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>

Example:
Mode:

1]0]| ON | OFF
ON
The measured signal is a multi-carrier signal.

OFF
The measured signal is a single-carrier signal.

*RST: OFF
CONF:MCAR:MCBT ON

GSM

CONFigure[:MS]:MTYPe <Value>
This command sets the modulation type of all slots.

Parameters for setting and query:

<Value>

Mode:

GMSK | EDGE
Modulation type

*RST: GMSK
GSM
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Remote Commands (GSM, R&S FSV-K10)

CONFigure[:MS]:MULTi:BURSt:CONStell <State>

Use this command to always include / exclude the calculation of the results of the "Con-
stellation" 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 "Constellation" results.
OFF
Do not calculate "Constellation" results.
*RST: 1
Mode: GSM

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

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] :MULT1: 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

|
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Remote Commands (GSM, R&S FSV-K10)

CONFigure[:MS]:MULTi:SPECtrum:MODulation <State>

Use this command to always include / exclude the calculation of the results of the "Mod-
ulation Spectrum" measurement when the multiple measurement mode is active (see
CONFigure[:MS] :MULTi:STATe on page 108).

Parameters for setting and query:

<State> 1]0| ON | OFF
ON
Calculate "Modulation Spectrum" results.
OFF
Do not calculate "Modulation Spectrum" results.
*RST: 1
Mode: GSM

CONFigure[:MS]:MULTi:SPECtrum:SWITching <State>

Use this command to always include / exclude the calculation of the results of the "Tran-
sient Spectrum” 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 Transient Spectrum results.
OFF
Do not calculate Transient Spectrum results.
*RST: 1
Mode: GSM

CONFigure[:MS]:MULTIi:STATe <State>

This command activates the multiple measurement mode. Multiple measurement mode
means that several measurement results can be calculated on the same |/Q data capture
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.

Parameters for setting and query:

<State> 1]0]| ON | OFF
*RST: 0
Mode: GSM

|
Operating Manual 1173.0689.02 — 04 108



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

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-K5.

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

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.
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<Value>

Example:
Mode:

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

450 MHz band - valid for GSM
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

CONFigure[:MS]:POWer:CLASs <Value>
This command the power class of the device under test.
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<Value>

Example:
Mode:

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

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
CONF:POW:CLAS 1

GSM

CONFigure[:MS]:POWer:STATic <Value>

This command specifies the static power control level. The static PCL is only available
when a BTS is selected as the device type (see CONFigure[:MS] :DEVice: TYPE

on page 104).
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<Value> BTS static 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
Mode: GSM

CONFigure[:MS]:POWer:AUTO:SWEep:TIME <Value>

This command is used to specify the sweep time for auto level measurements or swept
measurements and the capture time for auto detection.

Parameters for setting and query:

<Value> Auto level measurement sweep time
Range: 0.01to 1
*RST: 0.1s
Default unit: S
Example: CONF:POW:AUTO:SWE:TIME 0.01 MS
Mode: GSM

CONFigure[:MS]:SSEarch <State>

This command is retained for compatibility with R&S FSV-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 113).
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<State> 1]/0]| ON | OFF
ON
TSC search on
OFF
TSC search off
*RST: 1
Example: CONF:SSE ON
Mode: GSM

CONFigure[:MS]:SYNC:IQCThreshold <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. If the correlation value
between the ideal 1Q signal of the given TSC and the measured TSC is below the IQ
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>
Range: 0to 100
*RST: 85
Default unit: NONE
Example: CONF:SYNC:IQCT O
Mode: GSM

CONFigure[:MS]:SYNC:MODE <Value>
This command sets the synchronization mode of the R&S FSV-K10.
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Remote Commands (GSM, R&S FSV-K10)

Parameters for setting and query:

<Value>

Example:
Mode:

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
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 Spectrum”, "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
analyzed 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 Spectrum”, "Transient Spectrum" measurements are
supported.

*RST: ALL
CONF:SYNC:MODE TSC
GSM

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 113).

Parameters for setting and query:

<State>

1]0]| ON | OFF

1| ON

measure only on sync

0 | OFF

always measure even if sync not found
*RST: OFF
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4.24.2

Remote Commands (GSM, R&S FSV-K10)

Example: 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.
Mode: GSM

CONFigure:BURSt subsystem

Commands of the Configure:BURSt subsystem:

CONFigure:BURSt:CONStelll:IMMediate]. ... ceueeuieeeeeeee et e e e e e 115
CONFigure:BURSEETIME[:IMMeIate]....cuueeuieneieieii ettt ettt ees 115
CONFigure:BURSt:MACCUracy[:IMMEIAte]. ... . aeeeeeeeeeeieeiiiiieeaae e e e e e e e e e e eee e e e 115
CONFigure:BURStMERROIT:IMMEIAtE]. cevvvveneeeeieeeeeeeeeeeieeiiiieeaae s e e e e e e eeeeeeeeeeineaa e e e e eeas 116
CONFigure:BURSt:PFERIOI[:IMMEIAE]......ceeeeeeeeeeeeeieieiieeeee e e e e e e e e e e e ee e eeeeeveene e e 116
CONFigure:BURSt:PTEMplate[:IMMEdIate].......ccuuerieeruieeieiieieeeiieeeeeiee e e et e eeeere e e e eenanes 116
CONFigure:BURSt P TEMPIAtE:FILTOr ... ccieeiuiieeeeieeriieeeeeeetieeeeeeeraaeeeeeeeraeeeesentanaeeeeeesananss 116
CONFigure:BURSHPTEMPIAte:FRZOOM.......cceviiiiiiiiiiiiiieieieeeeeeeeeeeeeeeeeeesenrennraeeeeeeaeaeas 117
CONFigure:BURSHPTEMPIAtE:SELEC......ceieeieeeeeeee ettt e e e e e e e e e 117
CONFigure:BURSHPTEMPIAte: TALIGN....cieeeeeieitieaeieeeeeeeeeeeeeetetaeeaeeeeeeeeeeeeeeeesrnnnnnaeaeeans 117
CONFigure:BURStPTEMPIAte: TMHRES. ....ceeeeeeeeiieie e eee et e e e e e e e e e e 118

CONFigure:BURSt:CONStell[:IMMediate]
This command selects the constellation measurement.

Example: CONF : BURS : CONS
Usage: Setting only
Mode: GSM

CONFigure:BURSt:ETIMe[:IMMediate]
This command selects measurement of the EVM Vs time.

Example: CONF:BURS:ETIM
Usage: Setting only
Mode: GSM

CONFigure:BURSt:MACCuracy[:IMMediate]

This command selects measurement of the modulation accuracy.

Example: CONF : BURS : MACC
Usage: Setting only
Mode: GSM

|
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Remote Commands (GSM, R&S FSV-K10)

CONFigure:BURSt:MERRor[:IMMediate]

This command selects measurement of the "Magnitude Error vs Time" (see chap-
ter 4.1.1.5, "Magnitude Error vs Time", on page 19).

Example: CONF : BURS : MERR
Usage: Setting only
Mode: GSM

CONFigure:BURSt:PFERror[:IMMediate]

This command selects measurement of the "Phase Error vs Time" (see chapter 4.1.1.3,
"Phase Error vs Time", on page 17).

Example: CONF:BURS: PFER
Usage: Setting only
Mode: GSM

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 displayed.

Example: CONF : BURS : PTEM
Usage: Setting only
Mode: GSM

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 Carrier
BTS" in the Multi Carrier tab is switched off (see "Multi Carrier BTS" on page 72). There-
fore 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
Mode: GSM
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Remote Commands (GSM, R&S FSV-K10)

CONFigure:BURSt:PTEMplate:FRZoom <Value>

This command is retained for compatibility with R&S FSV-K5 only. Use the "Measurement
Slot" selection to zoom the corresponding area.

Parameters for setting and query:

<Value>

*RST: 1

Default unit: NONE
Example: CONF:BURS:PTEM:FRZ 5
Mode: GSM

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 streched to show the
measurement 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

CONFigure:BURSt:PTEMplate:TALign <Mode>

This command controls the time-alignment of the limit lines for the "Power vs Time" mea-
surement (see "Limit Time Alignment" on page 68).
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Remote Commands (GSM, R&S FSV-K10)

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 specified in
the standard (see "Timeslot length" in 3GPP TS 45.010).

PSLot

For each slot the mid of TSC is measured. This provides
reasonable time-alignment if the slot lengths are not according to
standard. However, the "Power vs Time" limit check is also

passed.

*RST: STMeasure
Example: CONF:BURS:PTEM: TAL PSL
Mode: GSM

CONFigure:BURSt:PTEMplate:TMHRes <State>

This command is retained for compatibility with R&S FSV-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:

<State> 1]10| ON | OFF

*RST: ON
Example: CONF:BURS: PTEM: TMHR
Mode: GSM

4.2.4.3 CONFigure:SPEC subsystem

Commands of the Configure:SPEC subsystem:

CONFigure:SPECHUM:LIMItLEF T . e aas 118
CONFigure:SPECHUM:LIMItIRIGHTL. .....cvuuiieiiiiiiee ettt e e e e e e e e 119
CONFigure:SPECtrum:MODulation[:IMMediate]..........cceereeereriiiiciiieieeeeeeeeeeeeeeerinree e 119
CONFIgUure:SPECHUMISELECE.....eeeiiiiiiitie e et e e e e e e e e e e e e eens 120
CONFigure:SPECtrum:SWITChING:LIMit......cceeeieieee e 120
CONFigure:SPECtrum:SWITChING: TYPE . .....eeiiiieieaeaaaae e ee e e e e e e e e e e e eeeeeeeeeeeeeeneeeeneeeees 120
CONFigure:SPECtrum:SWITching[:IMMEdIate].........ccuvuruieieieeeeeereerieiiieeieeeeeeeeeeenranae e 120

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.
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Remote Commands (GSM, R&S FSV-K10)

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

CONFigure:SPECtrum:LIMit:RIGHt <State>

This command controls the right 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

CONFigure:SPECtrum:MODulation[:IMMediate]

This command selects measurement of the spectrum due to modulation (MOD). This
measurement is based on captured I/Q data. Use the Wide Modulation spectrum meas-
urements for measurements in zero span mode (see CONFigure:WSPectrum:
MODulation[:IMMediate] on page 121).

Example: CONF': SPEC : MOD
Usage: Setting only
Mode: GSM
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CONFigure:SPECtrum:SELect <Mode>

This command selects how the modulation and transient spectrum measurement is per-
formed and displayed.

Parameters for setting and query:
<Mode> 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
Mode: GSM

CONFigure:SPECtrum:SWITching:LIMit <LimitMode>

This command is retained for compatibility with R&S FSV-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:
<LimitMode> ABSolute | RELative

Mode: GSM

CONFigure:SPECtrum:SWITching:TYPE <DetectorMode>
This command is retained for compatibility with R&S FSV-K5 only.

Parameters for setting and query:
<DetectorMode> PEAK | RMS

Example: CONF:SPEC:SWIT:TYPE PEAK
Mode: GSM

CONFigure:SPECtrum:SWITching[:IMMediate]
This command selects measurement of the spectrum due to switching transients (TRA).

Example: CONF:SPEC:SWIT
Usage: Setting only
Mode: GSM

|
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4.2.4.4 Other Commands in the CONF Subsystem

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 5.8 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 56 and "Trigger" on page 75).

Example: CONF:WSP:MOD
Usage: Setting only
Mode: GSM

4.2.5 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:FORMEL. . ...ttt et e e et e e et et e et e e e e e e s enaaeneeaeenaeenaen 121
DISPIay[:WINDOWSN>]:SELECE. ..ceneeieei ettt ettt e e e e e e e e e e e 121
DISPlay[:WINDow<WiNdOW>]:SSELECT......cu ittt e e 122
DISPlay[:WINDow<n>]:TRACE<t>:MODE............cceteiiiiieiiiiniaeaae e e e e e e e ee e e e e e e eeeeeeeenennaaenns 122
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:RLEVEl:OFFSEt......c.ceuceerirrerirerinaineeeeeeeeennns 123
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE[:RLEVEI[:RF]......uceererrrreirriieieeeeeiineieeeereeennns 124

DISPlay:FORMat <Format>

This command switches the measurement result display between FULL SCREEN and

SPLIT SCREEN.

Parameters:

<Format> SINGle | SPLit
SPLit
Show 2 or more screens on the display
SINGle
Show only 1 screen on the display
*RST: SPL

Example: DISP:FORM:SING

Mode: all

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; *WAI
// 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:WINDow?2:SELect
// Switch to split screen mode (show all
screens)
DISPlay:FORMat SPLit

Usage: Setting only
Mode: GSM

DISPlay[:WINDow<Window>]:SSELect

This command selects whether screen A or screen B is active. WINDow1 corresponds
to SCREEN A, WINDow2 to SCREEN B.

Suffix:

<Window> <1>
Example: DISP:SSEL
Usage: Setting only
Mode: GSM

DISPlay[:WINDow<n>]:TRACe<t>:MODE <Result>

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 4-8 indicates
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<n> [ :
DATA] on page 191).

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:
<Result> AVERage | MAXHold | MINHold | WRITe | BLANk

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

Example: /I Preset the instrument
*RST
// Enter the GSM option K10
INSTrument:SELect GSM
I/l Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF;:ABORt
/l Modulation spectrum graph measurement
CONFigure:SPECtrum:MODulation:IMMediate
CONFigure:SPECtrum:SELect FREQdomain
INITiate:IMMediate
/I Switch off the display of all available traces
DISPlay:WINDow1:TRACe1:MODE BLANk
DISPlay:WINDow1:TRACe4:MODE BLANk
// Switch on the display of all available traces again
DISPlay:WINDow1:TRACe1:MODE AVERage
DISPlay:WINDow1: TRACe4:MODE WRITe

Mode: GSM

Table 4-8: Available traces and trace modes for the measurement types

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

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet <Value>

This command specifies the external attenuation or gain applied to the RF signal. A pos-
itive 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.
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4.2.6

4.2.6.1
4.2.6.2
4.2.6.3

4.2.6.1

Remote Commands (GSM, R&S FSV-K10)

Suffix:
<n> <1 |2>

Screen number. 1 = screen A, 2 = screen B.
<t> <1..4>

irrelevant

Parameters for setting and query:

<Value>

*RST: 0dB

Default unit: dB
Example: DISP:TRAC:Y:SCAL:RLEV:OFFS 10 DB
Mode: GSM

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>
<t> <1..4>

Parameters for setting and query:

<Value> Reference level of RF input.

*RST: -20 dBm

Default unit: dBm
Example: DISP:TRAC:Y:SCAL:RLEV -20 DBM
Mode: GSM

FETCh Subsystem

The FETCh Subsystem contains commands for reading out results of complex mea-
surement tasks.

The following subsystems are included:

FETCh:BURSE SUDSYSIEM ... 124
FETCh:SPECIrum SUDSYSIEM.....ccoiiiiiiie e 149
FETCh:WSPECIrUM SUDSYSIEM.......eiiiiiiiiie e 150

FETCh:BURSt subsystem

FETCh:BURSt[:MACCuracy]:ADROOP:AVERAQGE........ceeeeeeieeiieieiiiieeaaae e e e e eeeeeeeeeeeeeaenennanns 126
FETCh:BURS{[:MACCuracy]:ADROOP:CURRENL......cceeeieeeiiiiiieeie e e eeeceeeceiicee e e e e e e e eeeeeaennas 126
FETCh:BURSt[:MACCuracy]:ADROOP:MAXIMUM......ceuuiieeiiriiieeeeereieereeteeeesenneeeerennaeaerenns 126
FETCh:BURSt[:MACCuracy]:ADROOP:SDEVIAtioN........cceieiuiieeriiieeeeeiieeeeeieeeeeeeeeeeereeeeeea 126
FETCh:BURSI[:MACCUIACY:ALL. ..ttt ettt e e e et e e e e e e e e e 127
FETCh:BURSt[:MACCuracy]:-BPOWErAVERAQE. .. ...ttt ettt 127

|
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FETCh:BURSI[:MACCuracy]:BPOWErCURRENL........uuuturiieiiieeieieieeeeeeeeeeeeeeeeeeeeesessarnnnnanes 127
FETCh:BURSH:MACCuracy]:BPOWEr:MAXIMUM......uuuuuunieeieieieeeeeeeeeeeeeeserereeeeeeessssssssannne. 128
FETCh:BURSH[:MACCuracy]:BPOWEr:SDEVIation........ccceeeiieeeeieeeeeieriniiieeeeeeeeeereeeeesennnnns 128
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:AVERAQE. .......ccevtriiiiieriiiieieeeeierce e eeereve e e e eeeen 128
FETCh:BURSH[:MACCuracy][:EVM]:PEAK:CURRENt.....ccceutuuiiiieieeeeeeiiiiiieee e e e e eeeeeeeaa 129
FETCh:BURSH:MACCUracyl[:EVM]:PEAK:MAXIMUM. .....ceeeeeereereeeeeeeseseeseseseseseeseseeeeesees 129
FETCh:BURSH:MACCUracyl[:EVM]:PEAK:SDEVIGtON. .......eeeerereeeeeeeeerereseeeesereseeesesesesesees 130
FETCh:BURSI:MACCuracy][:EVM]:RMS:AVERAJE..........cevvvrrreieereeeeerreeriiieeieeeeeesereeessanes 130
FETCh:BURS[:MACCuracy][:EVM]:RMS:CURRENL........ccceeeeiieeiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeens 130
FETCh:BURSt[:MACCuracy][:EVM]:RMS:MAXIMUM......ccuuueieieeeieriiiniaeeeeeeeeesinieeeeeeeeesennns 131
FETCh:BURSt[:MACCuracy][:EVM]:RMS:SDEViation..........cceuuueiiiiieiiiieeceiiieeeeeeeieeeeeeeens 131
FETCh:BURSH:MACCUracy]:FERROFAVERAGE. .......c.ceeeeeeeeeereeeeeereseseeeseseseanesesesesesenesees 132
FETCh:BURSt[:MACCuracy]:FERROCURREN . ...ttt 132
FETCh:BURS:MACCUracy]:FERROFMAXIMUM. c..e.veeeeeeeeereseeeseeseeeeseseseseeseseseseseseeeseeesesens 133
FETCh:BURSH[:MACCuracy]:FERROINSDEVIAtON........cuvuueeieeeeeeeeieeeeerisrieieeeeeeeesereeesssnanns 133
FETCh:BURSH[:MACCuracy]:FREQUENCY:AVERAJE. .....ccuuuiieeeeeiiiiiiaie e eereeeeiae e e eeeeeennas 133
FETCh:BURSH[:MACCuracy]:FREQUENCY:CURRENL.........ccceriiiiiiiiiiiaiaie e e e e eeeeeeeeeeeeinaas 133
FETCh:BURSH[:MACCuracy]:FREQUENCY:MAXIMUM.....ccetttrmmimrunaaaaaaeeeaeeaaaeeeeeeeeeeenennnnanas 134
FETCh:BURSH:MACCuracy]:FREQUENCY:SDEVIHON...........veeeereeeeereeeeereeeseseseesesesesesesees 134
FETCh:BURSt[:MACCuracy]:IQIMbalance:AVERAJE. .........uuuuruuuuaaaaieee e eeeeeeeeeeeeeeeeeieneeeeas 134
FETCh:BURSH[:MACCuracy]:IQIMbalance:CURRENL.............ceeiieieeeieeeeeiiiiieeeeeeeeeeeeeeeenaanns 134
FETCh:BURSH[:MACCuracy]:IQIMbalance:MAXIMUM........uceireieereeieeeeeeiniaaeeeeeeeeeeeeeeeennnnns 135
FETCh:BURSt[:MACCuracy]:IQIMbalance:SDEViation........cc.ueevueeriemiiinieniinneeinneeeesaseeeens 135
FETCh:BURSH[:MACCuracy]:IQOFfSEt:AVERAQGE. .......uceiaeeeeaeeieieieieiiiiaa e e e e e e e e e eeeeeeeeennaaas 135
FETCh:BURSH[:MACCuracy]:IQOFfset: CURRENt . .......ciieeeaeieieiiniaaae e e e e eeeeeeieee e e e e e eeeeeeennas 135
FETCh:BURSH:MACCUracy]:l QOFFSEt:MAXIMUM........c.vereeeeereeereeseeeseeseseseeseseesesesnssesees 136
FETCh:BURSH[:MACCuracy]:IQOFfset:SDEVIatioN...........cceaaareieeeeeeeeeeeaeeeeeeeeeeeeeeeeeeaenennnnas 136
FETCh:BURSH[:MACCuracy]:MERRONMPEAK:AVERAJE. ........cvuueeeiieeeeeieeerriiiiieeeeeeeereeessnnes 136
FETCh:BURSt[:MACCuracy]:MERROr:PEAK:CURRENL..........ccceeeeeeeeeieeeeceeeeeeeeeeeeeeeeeeeeeeans 136
FETCh:BURSt[:MACCuracy]:MERROIPEAK:MAXIMUM......uuiiiieeieieiiiiieeeeeeeerinnee e e eeeeeeennn 137
FETCh:BURSt[:MACCuracy]:MERROrPEAK:SDEVIation..........ucevieiieicinriieiieeeeeeeiieeeeeenns 137
FETCh:BURSt[:MACCuracy]:MERROrIRMS:AVERAQE. .. .. ceieaiiieieieeeeee et 137
FETCh:BURSt[:MACCuracy]:MERROrRMS:CURRENL.......coieiiiiiiiiiii e 137
FETCh:BURSH[:MACCuracy]:MERROFRMS:MAXIMUM.........rvereereeresreseeseereesessesseseesesseesenes 138
FETCh:BURSH[:MACCuracy]:MERRORRMS:SDEVIatioN..........cccvvvueeeieeeeerereiiiiiieeeeeeseeevennns 138
FETCh:BURSH[:MACCuracy]:OSUPPress:AVERAQE........uccieiieeeeeieeeeiiiniieieieeeeeeeeeeeeeeennnnnas 138
FETCh:BURSt[:MACCuracy]:OSUPPress:CURRENt........ccueiieiiiiiiiiiieieeeiiieseenieeeeeeienaeeens 138
FETCh:BURSt[:MACCuracy]:OSUPPress:MAXIMUM......c.ucirererueieerinnareerinaeeeeenneessenaneeenens 139
FETCh:BURSH[:MACCuracy]:OSUPpPress:SDEViation........ccccueieieeiieieeiieieeeieeeceeeieiee 139
FETCh:BURSt[:MACCuracy]:PERCEeNLIIE:EVM......c.oiiieiiii et 139
FETCh:BURS:MACCUracy]:PERCENHIEIMERRO. ......cveveeereeerereresseeeseeessesessseseseresesesesens 139
FETCh:BURSH[:MACCuracy]:PERCENtIIE:PERROT..........uuvuerieiieieieieeeeeeeeeiereeeeeeeeeeesssranane. 140
FETCh:BURSt[:MACCuracy]:PERROIPEAK:AVERAQJE. ......ccciiieieieeiieeeeeeeieeeeeeeeeeeeenennnnnnnnas 140
FETCh:BURSt[:MACCuracy]:PERROINMPEAK:CURRENL.......c.uciiiiieiieiieiiiiieseereien e eeene e e eeens 140
FETCh:BURSH[:MACCuracy]:PERROrPEAK:MAXIMUM......citiiiiaeiaiiiiiiniiaaa e e e e eeeeeeeeeeennnna 140
FETCh:BURSt[:MACCuracy]:PERROr:PEAK:SDEViation........cccoveuiiiiiiiiiiieiieeeieeeeeee 141
FETCh:BURSt[:MACCuracy]:PERROINRMS:AVERAQGE. ......cuciiuiiiiieiieiiieie e e 141
FETCh:BURSH[:MACCuracy]:PERROIRMS:CURRENL.........cueeieeeeeiiiriiiieeeeeeeeriirieeeeeeeeeennas 141
FETCh:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM....cceerrirrreerreeeeeeeeereeeeeeeeeeeeeereereseenne 141
FETCh:BURSt[:MACCuracy]:PERROr:RMS:SDEVIation.........ccuuururuieeieieereeeeeeeeereeeeeeennnnnnns 142
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FETCh:BURSt:SPOWer:SLOT<S>:ALL:AVERAQGE.....ccvturuuiaieeieeeeeieeeieeieicaae e e e e eeeseneeeeennnnas 142
FETCh:BURSt:SPOWer:SLOT<S>:ALL:CRESt. . ...ttt et e e 143
FETCh:BURSt:SPOWer:SLOT<S>ALLIMAXIMUM. .. .uuuuuunuuuiunnnitnaeiiiitieabienbeenbeebeeereesreenes 144
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:AVERAQGE. ......ccuieiniiiiieeieeii e ee e 145
FETCh:BURSt:SPOWer:SLOT<s>:CURREeNt:CRES..... o 146
FETCh:BURSt:SPOWer:SLOT<s>:CURReNt:MAXIMUM......ouiiiiieiiiiiieiiie e 147
FETCh:BURSt:SPOWer:SLOT<S>DELTAtOSYNC....cceieerieneieeeaeeeeeninaaaeeeaeeeeennaaaeeeeeeeeeennns 148

FETCh:BURSt[:MACCuracy]:ADRoop:AVERage?

This command reads out the average measurement of the Amplitude Droop taken over
the selected number of bursts.

Return values:

<Result>

Default unit: dB
Example: FETC:BURS:ADR:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:ADRoop:CURRent?

This command reads out the current measurement of the Amplitude Droop taken over
the selected number of bursts.

Return values:

<Result>

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.

Return values:

<Result>

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.
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Return values:

<Result>

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.

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>,
<1Q Offset>, <IB Imbalance>

Each item consists of an Average, Current, Maximum and
Standard 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.

Return values:

<Result>
Default unit: dB
Example: FETC:BURS:BPOW:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:BPOWer:CURRent?

This command reads out the current measurement of the Burst Power taken over the
selected number of bursts.

Return values:
<Result>
Default unit: dB
Example: FETC :BURS : BPOW: CURR?
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Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:BPOWer:MAXimum?

This command reads out the maximum measurement of the Burst Power taken over the
selected number of bursts.

Return values:

<Result>

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.

Return values:

<Result>
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 Mag-
nitude taken over the selected number of bursts.

Return values:

<Result>
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:AVER?
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Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURRent?

This command reads out the current of the peak measurement of the Error Vector Mag-
nitude taken over the selected number of bursts.

Return values:
<Result>
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.

Return values:

<Result>
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 :MAX?

Usage: Query only
Mode: GSM
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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>
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; *WAT

\\ Query the measurement result
FETC:BURS:PEAK:SDEV?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:RMS:AVERage?

This command reads out the average of the RMS measurement of the Error Vector Mag-
nitude taken over the selected number of bursts.

Return values:
<Result>
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:RMS:AVER?

Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy][:EVM]:RMS:CURRent?

This command reads out the current of the RMS measurement of the Error Vector Mag-
nitude taken over the selected number of bursts.
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Return values:
<Result>

Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

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

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>

Example:

Usage:
Mode:

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; *WATI
\\ Query the measurement result
FETC:BURS : RMS : MAX?

Query only
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>

Default unit: NONE

Operating Manual 1173.0689.02 — 04

131



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

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?

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>
Default unit; Hz
Example: FETC:BURS:FERR:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FERRor:CURRent?

This command reads out the current 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 :
BURSE [ :MACCuracy] : FREQuency : CURRent command which behaves the same

way.
Return values:
<Result>
Default unit: Hz
Example: FETC:BURS:FERR:CURR?
Usage: Query only
Mode: GSM
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Remote Commands (GSM, R&S FSV-K10)

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.
Return values:
<Result>

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>

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.

Return values:

<Result>
Default unit: Hz
Example: FETC:BURS:FREQ:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:FREQuency:CURRent?

This command reads out the current measurement of the Frequency Error taken over the
selected number of bursts.
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Return values:

<Result>
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.

Return values:

<Result>

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.

Return values:

<Result>
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.

Return values:

<Result>

Default unit: NONE
Example: FETC:BURS:IQIM:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQIMbalance:CURRent?

This command reads out the current measurement of the 1Q Imbalance taken over the
selected number of bursts.
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Remote Commands (GSM, R&S FSV-K10)

Return values:

<Result>

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 |Q Imbalance taken over the
selected number of bursts.

Return values:

<Result>

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.

Return values:

<Result>

Default unit: NONE
Example: FETC:BURS:IQIM:SDEV?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQOFfset:AVERage?

This command reads out the average measurement of the 1Q Offset taken over the
selected number of bursts.

Return values:

<Result>

Default unit: NONE
Example: FETC:BURS:IQOF:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:IQOFfset:CURRent?

This command reads out the current measurement of the 1Q Offset taken over the
selected number of bursts.
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Remote Commands (GSM, R&S FSV-K10)

Return values:

<Result>

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.

Return values:

<Result>

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.

Return values:

<Result>

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>
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 current of the peak measurement of the Magnitude Error
taken over the selected number of bursts.
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Remote Commands (GSM, R&S FSV-K10)

Return values:

<Result>
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>
Default unit: NONE
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>
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>
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 current of the RMS measurement of the Magnitude Error
taken over the selected number of bursts.
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Remote Commands (GSM, R&S FSV-K10)

Return values:

<Result>
Default unit: NONE
Example: FETC:BURS:MERR:RMS: CURR?
Usage: Query only
Mode: GSM

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>
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>
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 1Q Offset Suppression taken
over the selected number of bursts.

Return values:

<Result>
Default unit: dB
Example: FETC:BURS:0SUP:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:0OSUPpress:CURRent?

This command reads out the current measurement of the 1Q Offset Suppression taken
over the selected number of bursts.
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Return values:

<Result>
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.

Return values:

<Result>

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 Suppres-
sion taken over the selected number of bursts.

Return values:

<Result>
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 measurement
taken over the selected number of bursts.

Return values:

<Result>

Default unit: NONE
Example: FETC:BURS:PERC:EVM?
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.
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Return values:

<Result>

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>

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>
Default unit: NONE
Example: FETC:BURS:PERR: PEAK:AVER?
Usage: Query only
Mode: GSM

FETCh:BURSt[:MACCuracy]:PERRor:PEAK:CURRent?

This command reads out the current of the peak measurement of the Phase Error taken
over the selected number of bursts.

Return values:

<Result>
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.
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Return values:

<Result>
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>
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.

Return values:

<Result>
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 current of the RMS measurement of the Phase Error taken
over the selected number of bursts.

Return values:

<Result>
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.
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Remote Commands (GSM, R&S FSV-K10)

Return values:

<Result>
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>
Default unit: NONE
Example: FETC:BURS:PERR:RMS: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 116).

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>
Default unit: dBm
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Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO:ALL:AVERage?

Query only
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 116).

Suffix:
<s>

Return values:
<Result>

<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).

Default unit: dB
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Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI

FETCh:BURSt:SPOWer :SLOTO:ALL:CRESt?

Query only
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 116).

Suffix:
<s>

Return values:
<Result>

<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).

Default unit: dBm
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Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO : ALL : MAXimum?

Query only
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 116).

Suffix:
<s>

Return values:
<Result>

<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).

Default unit: dBm
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Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer:SLOTO: CURRent : AVERage?

Query only
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 116).

Suffix:
<s>

Return values:
<Result>

<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).

Default unit: dB
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GSM Measurements Option R&S FSV-K10

Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer : SLOTO: CURRent : CRESt?

Query only
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 4.1.2.8, "Defining the Scope of the
Measurement”, on page 39).

Suffix:
<s>

Return values:
<Result>

<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).

Default unit;: dBm

Operating Manual 1173.0689.02 — 04

147



R&S® FSV-K10

GSM Measurements Option R&S FSV-K10

Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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 sin-
gle sweep!

\\ Run a (blocking) single sweep
INITiate:IMMediate; *WAI
FETCh:BURSt:SPOWer: SLOTO : CURRent : MAXimum?

Query only
GSM

FETCh:BURSt:SPOWer:SLOT<s>:DELTatosync?

This command reads out the "Delta to Sync" value for the selected slot (see chap-
ter 4.1.1.7, "Power vs Time", on page 21). This command is only available when the
"Power vs Time" measurement is selected (see CONFigure:BURSt:PTEMplate|:
IMMediate] on page 116).

Suffix:
<s>

Return values:
<Result>

<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 + Number
of Slots to measure - 1).

Default unit: dBm
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Remote Commands (GSM, R&S FSV-K10)

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 sin-
gle sweep.

\\ Run a (blocking) single sweep

INITiate:IMMediate; *WATI
FETCh:BURSt:SPOWer:SLOT1:DELTatosync?

Usage: Query only
Mode: GSM

4.2.6.2 FETCh:SPECtrum subsystem

FETCh:SPECtrum:MODUIAtION[ALL] ... ieeeteseee it e eeettce e e e eee e s e eet e e e e rea s e e s ena e e e senaeeeeennn 149
FETCh:SPECtrum:SWITChING[IALL]....eeeeeeieeeeeeeeeieieieieeeeese e e e e e e e e e e e e e e eeeeeeeeeeeeeesenennnnnnnnen 150

FETCh:SPECtrum:MODulation[:ALL]?

This command reads out the result of the measurement of the modulation spectrum of
the mobile or base station. This command is only available when "Modulation Spec-
trum" measurement is selected (see CONFigure:SPECtrum:MODulation] :
IMMediate] on page 119).

The result is a list of partial result strings separated by commas.

Return values:

<Result> ARFCn | COMBined | DCSRx1800 | RXBand | TXBand
This parameter is retained for compatibility with R&S FSV-K5 only
and is ignored.

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
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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 Spectrum"
measurement is selected (see CONFigure:SPECtrum: SWITching[:IMMediate]
on page 120).

Example: FETC: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

FETCh:WSPEctrum subsystem

FETCh:WSPECtrum:MODUItION[ALL]. ...eeeeeeeieeeeeee e e e e e e e e e e e e e e e e e e e e e e eeeennanas 150
FETCh:WSPECtUm:SWITChING[ZALL]..eieeeeeeeeeeeeeierentteeaeaaeae e e e e eeeseeeeeeeeeseeeeseeenennenensnnnnns 150

FETCh:WSPECtrum:MODulation[:ALL]? <ResultType>

This command reads out the result of the measurement of the modulation spectrum of
the mobile or base station. This command is only available if the modulation spectrum
measurement is selected (see CONFigure:WSPectrum:MODulation|:
IMMediate].

Parameters:
<Result> The result is output as a list of partial result strings separated by
', as for the command FETCh: SPECtrum: SWITching[:ALL].

Query parameters:

<ResultType> ARFCn | COMBined | DCSRx1800 | RXBand | TXBand
Example: FETCh:WSPECtrum:MODulation:ALL?

Usage: Query only

Mode: GSM

FETCh:WSPECtrum: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 spectrum
measurement is selected (see CONFigure:SPECtrum: SWITching[:IMMediate].

Return values:

<Result> The result is output as a list of partial result strings separated by
', as for the command FETCh: SPECtrum:MODulation|:
ALL].

Example: FETCh:WSPECtrum: SWITching:ALL?

Usage: Query only

Mode: GSM

|
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4.2.8

Remote Commands (GSM, R&S FSV-K10)

INITiate Subsystem
The INITiate subsystem is used to start and stop a measurement.

Commands of the INITiate subsystem:

INITIQtE[:IMMEAIALE].. . .eseerueeeeeeerieie e e ettt e eeeeet i ieeeeeetat e e eeseataeseesestaneeesesanneaeresnnneeeseernnaaeens 151
INITIQtE:CONTINUOUS . ...uueeeereeeeeeerieeeeeetaeeeeeesaeeeeeesaneeeresaneeesessanseessnsnaseresnnaseersnnaneeens 151

INITiate[:IMMediate]

This command requests the R&S FSV-K10 option to start a new measurement sequence.
If a measurement sequence is already in progress, then the command is ignored.

Usage: Setting only
SCPI conform
Mode: GSM

INITiate:CONTinuous <State>

This command determines whether the trigger system is continuously initiated (continu-
ous) or performs single measurements (single).

Parameters for setting and query:
<State> 1]0]| ON | OFF

ON
Continuos sweep mode

OFF
Single sweep mode

*RST: 1
Example: Il Preset the instrument
*RST<br>
I/l Enter the GSM option K10
INSTrument:SELect GSM
// Switch to single sweep mode and do one measurement
INITiatel:CONTinuous OFF
INITiatel:IMMediate
/I Switch to continuous sweep mode and start to measure
INITiate:CONTinuous ON
INITiatel:IMMediate

Usage: SCPI conform

Mode: GSM

INPut Subsystem

The INPut subsystem controls the input characteristics of the RF inputs of the instrument.
1L o2 I =Yg U= o] o TN 152
INPUtATTENUAtIONAUTO . ....cciieeeieeeeeeeeeititreieie e e e e e e e e e e e e eeeeesebabb e sesesaasaesersersesssrasnnnnns 152
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INPUt:DIQ:RANGE[IUPPET. ...ttt e e eeeeeeeeieeesee e e e e e et eee e s e e e e e e e eeeeeeesnaasaeeeeeeeeeenanesnnnnnn 152
LN U o (@ RS ] = YN = TP 153
1N U ] = N N PPN 153
1N U o = I U K T PPN 154
1N U o N N S N 1 = RN 154
1N U o 7N 1IN RS I 7N = RS 154
TN LT o] o =Y ! N 155

INPut:ATTenuation <Value>

This command programs the input attenuator. To protect the input mixer against damage
from overloads, the setting 0 dB can be obtained by entering numerals, not by using the
DOWN command.

The attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). If the
defined reference 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 Digital Baseband Interface (R&S FSV-B17) is active.

Parameters:

<Value> <numeric_value> in dB; range specified in data sheet
*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

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 Digital Baseband Interface (R&S FSV-B17) is active.

Parameters:

<State> ON | OFF
*RST: ON

Example: INP:ATT:AUTO ON
Couples the attenuation set on the attenuator to the reference
level.

Mode: All

INPut:DIQ:RANGe[:UPPer] <Level>
Defines the level that should correspond to an I/Q sample with the magnitude "1".

|
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This command is only available if the optional Digital Baseband interface (option
R&S FSV-B17) is installed.

For details see the Digital Baseband Interface (R&S FSV-B17) description of the base

unit.
Parameters:
<Level> <numeric value>
Range: 1E-06 V1o 7.071V
*RST: 1V
Example: INP:DIQ:RANG 1V
Mode: A, 1Q, NF, TDS, VSA, CDMA, EVDO, WCDMA, ADEMOD, GSM,

OFDM, OFDMA/WiBro, WLAN

INPut:DIQ:SRATe <SampleRate>
This command specifies the sample rate of the digital baseband 1Q input signal (see
"Input Sample Rate" on page 59).

This command is only available if the optional Digital Baseband interface (option
R&S FSV-B17) is installed.

For details see the Digital Baseband Interface (R&S FSV-B17) description of the base
unit.

Parameters:
<SampleRate>
Range: 1 Hz 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

INPut:EATT <Attenuation>
Requires option R&S FSV-B25.

Switches the electronic attenuator on (if not already active) and allows the attenuation of
the electronic attenuator to be set.

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)

|
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Example: INP1:EATT 10 dB
Mode: all

INPut:EATT:AUTO <State>

Switches the automatic behaviour of the electronic attenuator on or off. If activated, elec-
tronic 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

INPut:EATT:STATe <State>
Switches 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.
Mode: all

INPut:GAIN:STATe <State>

This command switches the preamplifier on or off (only for option RF Preampilifier,
R&S FSV-B22/B24).

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 Digital Baseband Interface (R&S FSV-B17).

Parameters:

<State> ON | OFF
*RST: OFF

Example: INP:GAIN:STAT ON
Switches on 20 dB preamplification.

Mode: A, ADEMOD, BT, CDMA, EVDO, NF, PHN, WCDMA, GSM, VSA,
TDS

|
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INPut:SELect <Source>

This command selects the signal source for measurements.

Parameters:
<Source> RF | DIQ
RF
Radio Frequency ("RF INPUT" connector)
DlQ
Baseband Digital (1Q) (only available with Digital Baseband
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
INSTrument Subsystem

The INSTrument subsystem selects the operating mode of the unit either via text param-
eters or fixed numbers.

Commands of the INSTrument subsystem:

N T a g T=Ta T o] = =Yl | SRR 155
LN RS AU a1 0 S N ] = =] 155

INSTrument[:SELect] <Mode>

Selects the operating mode. Note that the commands are different for FSV R&S 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 GSM
Usage: SCPI conform
Mode: GSM

INSTrument:NSELect <Mode>

Selects the operating mode.

Note that the commands are different for R&S FSV and R&S FSQ/FSG.

|
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4.2.10.1
4.2.10.2
4.2.10.3

4.2.10.1

Remote Commands (GSM, R&S FSV-K10)

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 conform
Mode: GSM

READ Subsystem

The READ subsystem contains commands for starting complex measurement tasks, and
for querying the results subsequently.

The following subsystems are included:

READ:BURSE SUDSYSIEM ... 156
READ:SPECHUM SUDSYSIEM....ccoiiiiiiiii e 181
READ:WSPeCHrum SUDSYSTEM......coiiiiiiiii e 182
READ:BURSt subsystem

READ:BURSH[:MACCUIACYT:ALL...uieie e i e e e e e ettt s s e s e e e e e e e e e e e e e e e e e s eeeeeanennnnaaaas 157
READ:BURSt[:MACCuracy]:ADROOP:AVERAQJE. ......ccuueiieiiiteieeeieiieeeeeitaeeeestaaseeeeeneeeeeeens 158
READ:BURSt[:MACCuracy]:ADROOP:CURRENL. ..ottt 158
READ:BURSH:MACCUracy]:ADROOP:MAXIMUM. ......evereeeeeereereseeresseseeeseseseesesesesesseesesenes 158
READ:BURSH[:MACCuracy]:ADROOP:SDEVIAtioN............ceevveriururiiieieieeeeeeeeeeeeeeeeeesesssnnnnnns 159
READ:BURSH[:MACCUracy]:BPOWEIrAVERAGE. ........ccevvrvrrieereeeieeertiieeieeeseeestanaeeeeseeessnnas 159
READ:BURSt[:MACCuracy]:BPOWEr:CURRENt.......c..ccettuiieeriiriieeeeeeeiieeeeeetieeeeeeraneeeeeenes 159
READ:BURSt[:MACCuracy]:BPOWEr:MAXIMUM........ccceeeeeeieeiieiiiiinieeieseeeeeeeeeeeeeeessensnnnnns 159
READ:BURSt[:MACCuracy]:BPOWer:SDEVIation.........ccuiiaeiiieiieeeeeee et eee e 160
READ:BURSH:MACCUracyl[:EVM]:PEAK:AVERAGE.......cveeeeeeeeerereerseeereseeseseseseseesesesesesenes 160
READ:BURSH:MACCUracyl[:EVM]:PEAK:CURRENL.......cu.veverereeeeeeseeeeeeeseseseeseseseseseeesesees 160
READ:BURSH[:MACCuracy][:EVM]:PEAK:MAXIMUM. ... ..uuuuuuuunnnnnnnnnnnnnnnnnnrnnnennnennmnnnnennnnns 161
READ:BURSH[:MACCuracy][:EVM]:PEAK:SDEVIatioN......uueiieieieieeieeeeieieieeeeeeeeevesessasannnnnnens 161
READ:BURSt[:MACCuracy][:EVM]:RMS:AVERAQE. .......uuuiiieereereiiniiiieeeeeeeeeenineseeeeeeeesennas 161
READ:BURSHt[:MACCuracy][:EVM]:RMS:CURRENL.........ciiiieririieiieeeiiee e eeceeies e e eeeve e e e eeeen 162
READ:BURSt[:MACCuracy][:EVM]:RMS:MAXIMUM. ...t e e e 162
READ:BURSH:MACCUracyl[:EVM]:RMS:SDEVIHON. .......e.veereeerereeesereseeseseseseseseeresesesesenes 162
READ:BURSHt[:MACCUracy]:FERRONAVERAQE. ... ..uuuuretiieieieieieeeeeeeeeeeeeeeeeeeeeeessssasannnnnnnns 163
READ:BURSH[:MACCuUracy]:FERRONCURRENL........cuvurueiieeieeeeeieieeeeertsiiiieseeeeeeeeseeeeessnnnnns 163
READ:BURSt[:MACCuracy]:FERROIMAXIMUM.......coieiiiiiieeeietiie e e eeeteeeeeeereeeeeeeanneeeeeenes 163
READ:BURSt[:MACCuracy]:FERROIISDEVIAtioN........ciieieeeieeeiiiiceeeeeeeeeeeeciniie e e e e eeeeeeesnnnns 164
READ:BURSH[:MACCuracy]:FREQUENCY:AVERAJE. ....cceertrumiuraiaieie e e ae e e eeeeeeeeeieaas 164
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READ:BURSH[:MACCuracy]:FREQUENCY:CURRENL........cuvuuuieieeieeeeeieeeriiiitieeieeeeeeeeeeeeeenannns 165
READ:BURSt[:MACCuracy]:FREQUENCY:MAXIMUM.....uuuuueieeseeeeeieeeeeieninnaaaeeeseeeeeeeeeeennnnnes 165
READ:BURSt[:MACCuracy]:FREQUEeNCY:SDEVIation...........ceeeeeeeemruaiieeeieeeeeiee e e eeeeeeennas 165
READ:BURSH[:MACCuracy]:IQIMbalance:AVERAQJE. ........ccuteiiraaeieiiieiiiiiaae e e e e e aeeeeeeeeennanas 166
READ:BURSt[:MACCuracy]:IQIMbalance:CURRENt.........cietteeieiietaaaaeeeeeeeeiieae e e e eeeeeeeneas 166
READ:BURSt[:MACCuracy]:IQIMbalance:MAXIMUM........cuuieiiiieiaaaaeeeeeeeeeeniaae e e e eeeeeeeeennas 166
READ:BURSt[:MACCuracy]:IQIMbalance:SDEVIation........ccccueeeeeeierieeeieeeeeeeceeeeeeeeieees 167
READ:BURSt[:MACCuracyl:IQOFfSet: AVERAJE. .....c.eeeeeeeeeeieieeieeeeeeeeeeeeaineeseeeeeeeeeeeenannas 167
READ:BURSt[:MACCuracy]:IQOFfset: CURRENL.........ccerrruriiieieeeieiiiicee e e e eereeinee e e e e eeeeennas 167
READ:BURSt[:MACCuracy]:IQOFfset:MAXIMUM.....ceuuiiiieieiierireeeeeeieeereeieeseeenseeeeraeeeeens 167
READ:BURSHt[:MACCuracy]:IQOFfset:SDEVIation........ccuuceieereruieiieieeiiieeeeeeiieeeeseeineeeeenenns 168
READ:BURSt[:MACCuracy]:MERROr:PEAK:AVERAGE........ccuiiieiii e 168
READ:BURSt[:MACCuracy]:MERROrPEAK:CURRENL......ccuuiiiiieiieiiieeee e 168
READ:BURSH[:MACCuracy]:MERROFPEAK:MAXIMUM.......veeveereereeeresreseseseerersessesseeseeseens 169
READ:BURSH[:MACCuracy]:MERROINPEAK:SDEVIAtioN........uceieereeeieeeeeeririieeseeeeeeseeeeessnnns 169
READ:BURSt[:MACCuracy]:MERROIRMS:AVERAJE.........cccererrerrnrnniieieseeeeeeeeeeeeeeensnnnnnas 169
READ:BURSt[:MACCuracy]:MERROIRMS:CURRENL........cccevrrriiieeieeeieeeceiicie e e e e e e e eeeeeennn 170
READ:BURSt[:MACCuracy]:MERROIRMS:MAXIMUM.....ceieriuiieeieeieeeeeeineieeseereeeerenneeeeeens 170
READ:BURSt[:MACCuracy]:MERROr:RMS:SDEViation.........ccciiiiiiiiiiiieiiiee e 170
READ:BURSH[:MACCuracy]:OSUPPress:AVERAQJE. .....cceeeieeeeeeiiiaaeeeeeeeeeeeiinaaeeeeeeeeeeeeeennns 171
READ:BURSH[:MACCuracy]:OSUPPress:CURREN .......uuuueeiceieieieeeeieeeeeeeeeeeeeeeeeeeveveveesnnanes 171
READ:BURSH[:MACCuracy]:OSUPPress:MAXIMUM.........ccuvueiereeereeriniieeeeeeeersnnnaeeeeeesessnnns 171
READ:BURSt[:MACCuracy]:OSUPpPress:SDEVIatioN...........cceeveereeeiiiuiniieieeeeeeeeeeeeeeeesennnnns 172
READ:BURSt[:MACCuracy]:PERCENtIIE:EVM.........ccceeeieeeeeeeeiiiicccee i e e e e e e eeeeeeeeeee e 172
READ:BURSH[:MACCuracy]:PERCeNtiIe:MERROI...........iiiiiieiiiiiicaae e e et eeeeeeeeennas 172
READ:BURSt[:MACCuracy]:PERCentile:PERROI...... .ot 173
READ:BURSt[:MACCuracy]:PERROrIPEAK:AVERAQGE. ....c.uiieiieeiiiieiee et 173
READ:BURSH[:MACCuracy]:PERROINPEAK:CURREN . ...ccieeeieieeiiiiieieeeeeeeeeevriieeeeeeeseeeaannns 173
READ:BURSt[:MACCuracy]:PERROrPEAK:MAXIMUM.......cccevtrurueieeeeeeeereeinnaeeeeeeeeeeeeennnns 174
READ:BURSt[:MACCuracy]:PERRoOr:PEAK:SDEVIatioN.......c.ccceeeeeeeeeeeeeeeeeeeeeeeeeeeevevaee 174
READ:BURSt[:MACCuracy]:PERROIMRMS:AVERAQJE. ......uciieeeieeiiiiiiiieieeeeeeeveiieeeeeeeeeeeennnns 174
READ:BURSt[:MACCuracy]:PERROIRMS:CURRENt........oeeiiiiiaiieiiieeee e 175
READ:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM. ...ttt eee e e e e 175
READ:BURSH[:MACCuracy]:PERROFMRMS:SDEVIGtON. 1v....v.vvrereereeeeeeeseeseseseeseseereseeneesenes 175
READ:BURSt:SPOWer:SLOT<SIot>:ALL:AVERAQGE......ccevueeieiiieeiettieeeeeetieeeeete e e e eeteeeeeee 175
READ:BURSt:SPOWer:SLOT<SIOt>:ALL:CRESt......uuuuuuuuiiiiieieieeeeeeeeeeeeeeeeeeeeeeecesenennnnnnaaes 176
READ:BURSt:SPOWer:SLOT<SIot>: ALL:MAXIMUM....uuuiiiieieieieeeeeeeeeceeeeeeeeeeeceeceenn s 177
READ:BURSt:SPOWer:SLOT<SIot>:CURReNt:AVERAGE. ......cccerutmuiaariaeieieiiiee e eeeeeaeas 178
READ:BURSt:SPOWer:SLOT<SIot>:CURReNt:CRES.......cuiiiiiiei e 179
READ:BURSt:SPOWer:SLOT<SIot>:CURReNt:MAXIMUM.....ccuiiiiieeirieeceireeceereeaeee e 179
READ:BURSt:SPOWer:SLOT<SIOt>:DELTAtOSYNC.......cceeeeeeereriiiiiiieeieeeeeeeeeeeeeeeeeeeerenrannnns 180

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 measure-
ment 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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.
Return values:
<Result>

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 current 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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.
Return values:
<Result>

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 measurement is
started 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>

Default unit: dB
Example: READ:BURS:ADR:MAX?
Usage: Query only
Mode: GSM
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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>

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 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>
Default unit: dB
Example: READ:BURS :BPOW:AVER?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:BPOWer:CURRent?

This command starts the measurement and reads out the current 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 measurement can
then be queried without restart of the measurement via the FETCh : BURSt subsystem.

Return values:

<Result>
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 measurement can
then be queried without restart of the measurement via the FETCh : BURSt subsystem.

|
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Return values:

<Result>

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>
Default unit: dB
Example: READ:BURS:BPOW: SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy][:EVM]:PEAK:AVERage?

This command starts the measurement and reads out the average of the peak measure-
ment 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>

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 current of the peak measure-
ment 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>

Default unit: NONE
Example: READ:BURS: PEAK: CURR?
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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 measurement via
the FETCh: BURSt subsystem.

Return values:

<Result>

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 measure-
ment 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>

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 measure-
ment 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>

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 current of the RMS measure-
ment 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>

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 measurement via
the FETCh: BURSt subsystem.

Return values:

<Result>

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. Fur-
ther results of the measurement can then be queried without restart of the measurement
via the FETCh : BURSt subsystem.

Return values:

<Result>

Default unit: NONE
Example: READ:BURS:RMS:SDEV?
Usage: Query only
Mode: GSM
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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 measure-
ment 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>
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 current 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 measure-
ment 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>

Default unit: Hz
Example: READ:BURS: FERR:CURR?
Usage: Query only
Mode: GSM

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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt
subsystem.

This command is retained for compatibility with R&S FSV-K5 only. Use the READ:
BURSE [ :MACCuracy] : FREQuency : MAXimum command which behaves the same
way.

Note
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An ongoing measurement can be aborted via the command ABORt.

Return values:

<Result>

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 FSV-K5 only. Use the READ:
BURSt [ :MACCuracy] : FREQuency: SDEViation command which behaves the same

way.
Return values:
<Result>
Default unit: Hz
Example: READ:BURS:FERR:SDEV?
Usage: Query only
Mode: GSM

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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.
Return values:
<Result>
Default unit: Hz
Example: READ:BURS:FREQ:AVER?
Usage: Query only
Mode: GSM

|
Operating Manual 1173.0689.02 — 04 164



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

READ:BURSt[:MACCuracy]:FREQuency:CURRent?

This command starts the measurement and reads out the current 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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.
Return values:
<Result>
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 measure-
ment can then be queried without restart of the measurement via the FETCh : BURSt

subsystem.
Return values:
<Result>

Default unit: Hz
Example: READ:BURS : FREQ: MAX?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:FREQuency:SDEViation? <Result>

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.

Query parameters:

<Result>
Default unit: Hz
Example: READ:BURS:FREQ: SDEV?
Usage: Query only
Mode: GSM
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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 star-
ted 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>

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 current measurement of the

IQ Imbalance 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 measurement
can then be queried without restart of the measurement via the FETCh : BURSt subsys-

tem.
Return values:
<Result>

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 star-
ted 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>

Default unit: NONE
Example: READ:BURS:IQIM:MAX?
Usage: Query only
Mode: GSM
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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 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>

Default unit: NONE
Example: READ:BURS:IQIM:SDEV?
Usage: Query only
Mode: GSM

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 subsystem.

Return values:

<Result>

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 current 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 subsystem.

Return values:

<Result>

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
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 subsystem.
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Return values:

<Result>

Default unit: NONE
Example: READ:BURS: IQOF :MAX?
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 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>

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 measure-
ment 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>
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 current of the peak measure-
ment 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>
Default unit: NONE
Example: READ:BURS:MERR:PEAK:CURR?
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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>
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 measurement via
the FETCh : BURSt subsystem.

Return values:

<Result>
Default unit: NONE
Example: READ:BURS:MERR: PEAK:SDEV?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:MERRor:RMS:AVERage?

This command starts the measurement and reads out the average of the RMS measure-
ment 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>
Default unit: NONE
Example: READ:BURS :MERR:RMS : AVER?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:MERRor:RMS:CURRent?

This command starts the measurement and reads out the current of the RMS measure-
ment 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>
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>
Default unit: NONE
Example: READ:BURS : MERR : RMS : MAX ?
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 measurement via
the FETCh: BURSt subsystem.

Return values:

<Result>
Default unit: NONE
Example: READ:BURS:MERR:RMS:SDEV?
Usage: Query only
Mode: GSM
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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 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>
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 current measurement of the
IQ 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 mea-
surement can then be queried without restart of the measurement via the

FETCh : BURSt subsystem.

Return values:

<Result>
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
IQ 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 mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:

<Result>

Default unit: dB
Example: READ:BURS:0SUP :MAX?
Usage: Query only
Mode: GSM
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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>
Default unit: dB
Example: READ:BURS:0SUP:SDEV?
Usage: Query only
Mode: GSM

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>

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 Magni-
tude Error measurement 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>

Default unit: NONE
Example: READ:BURS: PERC:MERR?
Usage: Query only
Mode: GSM
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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>

Default unit: NONE
Example: READ:BURS: PERC: PERR?
Usage: Query only
Mode: GSM

READ:BURSt[:MACCuracy]:PERRor:PEAK:AVERage?

This command starts the measurement and reads out the average of the peak measure-
ment 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>
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 current of the peak measure-
ment 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>
Default unit: NONE
Example: READ:BURS: PERR: PEAK : CURR?
Usage: Query only
Mode: GSM
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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>
Default unit: NONE
Example: READ:BURS : PERR: PEAK : MAX?
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>
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 measure-
ment 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>
Default unit: NONE
Example: READ:BURS: PERR:RMS : AVER?
Usage: Query only
Mode: GSM
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READ:BURSt[:MACCuracy]:PERRor:RMS:CURRent?

This command starts the measurement and reads out the current of the RMS measure-
ment 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>
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>
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 measurement via the
FETCh:BURSt subsystem.

Return values:

<Result>
Default unit: NONE
Example: READ:BURS: PERR:RMS: 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.
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This command is only available if "Power vs Time" measurement is selected (see
CONFigure:BURSt:PTEMplate[:IMMediate] on page 116).

Suffix:
<Slot>

Return values:
<Result>

Example:

Usage:
Mode:

<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).

Default unit: dBm

\\ 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?

Query only
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 116).

Suffix:
<Slot>

Return values:
<Result>

<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).

Default unit; dB

Operating Manual 1173.0689.02 — 04

176



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

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 116).

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>
Default unit: dBm
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Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

\\ 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?

Query only
GSM

READ:BURSt:SPOWer:SLOT<SIlot>: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 measurement
is selected (see CONFigure:BURSt:PTEMplate[:IMMediate] on page 116).

Suffix:
<Slot>

Return values:
<Result>

Example:

<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).

Default unit: dBm

\\ 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?
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Remote Commands (GSM, R&S FSV-K10)

Usage: Query only
Mode: GSM

READ:BURSt:SPOWer:SLOT<SIlot>: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 116).
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>
Default unit: dB

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 measurement
is selected (see CONFigure:BURSt:PTEMplate[:IMMediate] on page 116).
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).

|
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Return values:
<Result>

Example:

Usage:
Mode:

Remote Commands (GSM, R&S FSV-K10)

Default unit: dBm

\\ 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?

Query only
GSM

READ:BURSt:SPOWer:SLOT<Slot>:DELTatosync?

This command starts the measurement of the "Delta to Sync" value for the selected slot
(see chapter4.1.1.7, "Power vs Time", on page 21). This command is only available when
the "Power vs Time" measurement is selected (see CONFigure:BURSt :
PTEMplate[:IMMediate] on page 116).

Suffix:
<Slot>

Return values:
<Result>

<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 + Number
of Slots to measure - 1).

Default unit: dBm

Operating Manual 1173.0689.02 — 04

180



R&S® FSV-K10

GSM Measurements Option R&S FSV-K10

4.2.10.2

Remote Commands (GSM, R&S FSV-K10)

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:SPECtrum:MODUIGtON[ZALL]. .« ettt ettt et e e e e e ee e e e e e ee e 181
READ:SPECtrum:SWITChING[:ALL]. ettt ettt e e e e e e e 181
READ:SPECtrum:WMODUIAtON:GATING. ... uaeeteeeeeeeeeieienteeaaaeeeeeeeeeeeeeennaaaaeeeeeeeeeeeeeennnnns 182

READ:SPECtrum:MODulation[:ALL]?

This command starts the measurement and reads out the result of the measurement of
the modulation 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 119).

Example: READ: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

READ:SPECtrum:SWITching[:ALL]?

This command starts the measurement and reads out the result of the measurement of
the transient spectrum of the mobile or base station. The result is output as a list of partial
result strings separated by ',' as for the READ: SPECtrum:MODulation[:ALL] com-
mand. This command is only available when the transient spectrum measurement is
selected (see CONFigure:SPECtrum: SWITching[:IMMediate] on page 120).
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4.2.10.3

Remote Commands (GSM, R&S FSV-K10)

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:WMODulation:GATing?

This command reads out the gating settings for gated Wide Modulation Spectrum
measurements. ltis identical to READ: SPECtrum:WMODulation:GATing and is main-
tained 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].......cceiiieeeeeieeereritiiieeseeeeseseeeeeeeeeseseeeerereesesssrssnnnnes 182
READ:WSPectrum:MODUIAtON:GATING. .evuueeeeeriiieeieeteeeeeetiieeeeeeteseerestaeseesesnaeeeessnnaeeesenns 182

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 121).

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 4.1.1.8, "Modulation Spectrum”,
on page 25 and chapter 4.1.1.10, "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 : LIST subsystem (see
[SENSe:]LIST:POWer:SET).
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4.2.1

Remote Commands (GSM, R&S FSV-K10)

Prior to this command make sure you set the correct Trigger Mode ("IF power" or "Exter-
nal") and Trigger Offset (in the "General Settings" dialog, see "General Settings"

on page 52). The "Trigger Offset" can be determined using the "Auto Set" (Trigger) func-
tionality of the R&S FSV-K10.

Return values:

<TriggerOffset> Calculated trigger offset, based on the user-defined "Trigger
Offset" 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
Offset" 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

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 char-
acteristics of the measurement signal. The SENSe subsystem controls the essential
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]:BANDWIAth[:RESOIUON TYPE . ...veetervereeeeseeeeeeeeeeeeeeeeeeseeseesensesseseseeeeesseseeeenaens 183
[SENSE:BURSECOUNEL. . cuiitiiieiieii et s s e s e e a e e e e e e e eas 184
[SENSE:IFREQUENCY:CENT O .uuiiiiieietieieeeeette e e et eeiaee s e e e s eare s e e e e eeb e s e eeeasaaeseereetaneeeeensnnn 184
[SENSE:JFREQUENCY:OFFSEL...uuiiiiiiteiieiieiie e e e eeies e e st e e e e et e e e e et e e e s eet e e e e eetnaeeeenenan 184
[SENSE:ISWAPIG. 11+ v vreeeeeeeeeeseeseeeseseeseseseseseseseseeeeseseneaeesaseseseeseeesesesaseseseeseseeeseesasesnnes 185
[SENSE:ISWEEP:COUNTL....cccitieiieieiiiiie e e e e ettt e e e e e et ee e e e e seetaa e s aeeeeataa e eeserannaeeeeernsnnnaaneens 185
[SENSE:ISWEED:TIME......uuceeieeeeeeeieeeiieieuaaaaeseeeeeeeeeaeatanaaaaseeeaeeeeenaessnnnaaaeeaeeeeeenennssnnnnns 185

[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.
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Parameters for setting and query:
<Type> NORMal | P5

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
Example: BAND:TYPE NORM
Mode: GSM

[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 185.

Parameters for setting and query:

<Count> Target statistic count, i.e. number of measurements to be
averaged.
*RST: 200
Default unit: NONE

Example: BURS:COUN 5

Mode: GSM

[SENSe:]JFREQuency:CENTer <Frequency>

This command defines the center frequency of the analyzer or the measuring frequency
for span = 0.

If the frequency is modified, the "ARFCN" is updated accordingly.

Parameters:
<Frequency> <numeric_value>
Range: 0 to fmax
*RST: fmax/2
Default unit: Hz
frax IS specified in the data sheet. min span is 10 Hz
Example: FREQ:CENT 100 MHz
Mode: all

[SENSe:]JFREQuency:OFFSet <Offset>
This command defines the frequency offset of the instrument.
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Parameters:

<Offset> <numeric_value>
Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:OFFS 1GHZ

Mode: all

[SENSe:]SWAPiq <State>

This command defines whether or not the recorded IQ 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*I
OFF
Normal sideband, I+j*Q,
*RST: OFF
Example: SWAP ON
Specifies that IQ values should be swapped.
Mode: WLAN, GSM, OFDM, OFDMA/WiBro

[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)
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.
Mode: A, ADEMOD, BT, CDMA, EVDO, PHN, TDS, WCDMA, GSM, NF

[SENSe:]SWEep:TIME <Time>
This command defines the sweep time.

The range depends on the frequency span.
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4212

42121
42122

42121

4.2.12.2

Remote Commands (GSM, R&S FSV-K10)

If this command is used in analyzer mode, automatic coupling to resolution bandwidth
and video bandwidth is switched off.

Parameters:
<Time> refer to data sheet
*RST: (AUTO is set to ON)
Example: SWE:TIME 10s
Mode: ALL

STATus Subsystem

The STATus subsystem contains the commands for the status reporting system (for
details refer to chapter 4.3, "Status Reporting System (Option R&S FSV-K10)",
on page 195). *RST does not influence the status registers.

Commands of the STATUS SUDSYSEM.........uiiiiiiiiii e 186
STATus:QUEStiIionable SUbSYSIEM.........cooiiiiiiiii e 186

Commands of the STATus subsystem

STATus:OPERation[:EVEN(]

This command queries the contents of the EVENt section of the STATus:OPERation
register. The contents of the EVENTt section are deleted after readout.

Example: STAT :OPER?
Mode: all

STATus:OPERation:CONDition

This command queries the CONDition section of the STATus : OPERation register (see
the base unit description of status registers in the Remote Control Basics chapter).
Readout does not delete the contents of the CONDition section. The value returned
reflects the current hardware status.

Example: STAT:OPER:COND?

Mode: all
STATus:QUEStionable Subsystem
The STATus:QUEStionable subsystem contains information about the observance of

limits during adjacent power measurements, the reference and local oscillator, the
observance of limit lines and limit margins and possible overloads of the unit.

STATus:QUEStIoNable:LIMit<i>[:EVENL].....citiiiie ettt eeete e e et e e e eeae e e eenanes 187
STATus:QUEStionable:LIMit<i>:CONDItION. ....ccuiiiiiiieiieee s e e eane 187
STATus:QUEStionable:LIMIt<i>:ENABIE. ... ..ot e 187
STATus:QUEStionable:LIMit<i>:NTRANSIHION. ........cceiueiiiieeeeeeeee e 188
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STATus:QUEStionable:LIMit<i>:PTRANSIION. ......cccvueeeeiieeieeeeeeceee e ee e ee e e e e eeeanas 188
STATuUs:QUESLtIoNable:POWEIT:EVENL?]. ...ttt e ettt e e et e e e eet e e eenaees 188
STATus:QUEStionable:POWEr:CONDItION.......ccuiiiiiieeiiieeiiceeeiie e e e e e e e e e e ene e e e e eeaaas 188
STATus:QUEStioNable:POWEIENABIE.......ccu.iiiieieeieee ettt et et e e e eeaaas 189
STATus:QUEStionable:POWeEriNTRaANSIHION. ........coiiiiiice e 189
STATus:QUEStionable:POWEr:PTRANSItION. ..........eeeeieeeee e eeas 189
STATUS:QUESHIONabIE:SYNC:EVENL?]....cieeeeeiieaae e e e et e e e e e e e e e e e 189
STATUS:QUESHONADLIE:SYNC:CONDIION. .vuuueieieieeeeeeieeeeereritiiiiieieseeeeeeeserrereesrsrnnneeeens 190
STATUS:QUESHIONabIE:SYNCENABIE. ......uieieeitiieeeeeiiceeeeeeteeeeeeetieeeeeetnaeeeeeenaaeeeeeennanss 190
STATus:QUEStionable:SYNC:INTRANSIHION. ....cccuuiiiieeeiiieeeece et eea s 190
STATus:QUEStionable:SYNC:PTRANSIION. ......ccceeuiiiiiieeiiie e eeeeeeee et e et eeenas 190

STATus:QUEStionable:LIMit<i>[:EVENt]?

This command queries the contents of the EVENt section of the
STATus:QUEStionable:LIMit:EVENt? register. Readout deletes the contents of the
EVENt section.

Suffix:
<> <1>

irrelevant
Example: STAT:QUES:LIM?
Usage: Query only
Mode: GSM

STATus:QUEStionable:LIMit<i>:CONDition?

This command queries the contents of the CONDi tion section of the
STATus:QUEStionable:LIMit:CONDition? register. Readout deletes the contents
of the CONDition section.

Suffix:

<i> <1>

Example: STAT:QUES:LIM:COND?
Usage: Query only

Mode: GSM

STATus:QUEStionable:LIMit<i>:ENABIle <RegisterContent>

This command sets the bits of the ENAB1e section of the
STATus:QUEStionable:LIMit:ENABIle register for screen A and B. The ENABle
register selectively enables the individual events of the associated EVENt section for the
summary bit.

Suffix:
<j> <1>

Parameters for setting and query:
ERGRIpRICONteNt>  s7aT:QUES:LIM:ENAR 32
Mode: GSM

Operating Manual 1173.0689.02 — 04 187



R&S® FSV-K10 GSM Measurements Option R&S FSV-K10

Remote Commands (GSM, R&S FSV-K10)

STATus:QUEStionable:LIMit<i>:NTRansition <RegisterContent>

This command determines which bits in the
STATus:QUEStionable:LIMit:NTRansition:CONDition register will setthe cor-
responding bit in the STATus : QUEStionable:LIMit:NTRansition:EVENt register
when that bit has a negative transition (1 to 0). The parameter is the sum of the decimal
values of the bits that are to be enabled.
Suffix:
<i> <1>

irrelevant

Parameters for setting and query:
ERgRIpRICONteNt>  g7aT:QUES:LIM:NTR 32
Mode: GSM

STATus:QUEStionable:LIMit<i>:PTRansition <RegisterContent>

This command determines which bits in the
STATus:QUEStionable:LIMit:PTRansition:CONDition register will setthe cor-
responding bit in the STATus : QUEStionable:LIMit:PTRansition:EVENt register
when that bit has a positive transition (0 to 1).The parameter is the sum of the decimal
values of the bits that are to be enabled.
Suffix:
<i> <1>

irrelevant

Parameters for setting and query:
ERgRipIContent>  sraT:QUES:LIM:PTR 32
Mode: GSM

STATus:QUEStionable:POWer[:EVENt?]?

This command queries the contents of the EVENt section of the STATus:QUEStiona-
ble:POWer:EVENTt? register. Readout deletes the contents of the EVENTt section.

Example: STAT : QUES : POW
Usage: Query only
Mode: GSM

STATus:QUEStionable:POWer:CONDition?

This command queries the contents of the CONDition section of the STATus:QUEStion-
able:POWer:CONDition? register. Readout deletes the contents of the CONDition sec-

tion.

Example: STAT:QUES: POW: COND?
Usage: Query only

Mode: GSM
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STATus:QUEStionable:POWer:ENABIle <RegisterContent>

This command sets the bits of the ENABIle section of the STATus:QUEStiona-
ble:POWer:ENABIe register for screen A and B. The ENABIe register selectively enables
the individual events of the associated EVENTt section for the summary bit.

Parameters:
<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:POW:ENAB 32

Mode: GSM

STATus:QUEStionable:POWer:NTRansition <RegisterContent>

This command determines which bits in the STATus:QUEStionable:POWer:NTRansi-
tion:CONDition register will set the corresponding bit in the STATus:QUEStiona-
ble:POWer:NTRansition:EVENTt register when that bit has a negative transition (1 to
0).The parameter is the sum of the decimal values of the bits that are to be enabled.

Parameters:
<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:POW:NTR 32

Mode: GSM

STATus:QUEStionable:POWer:PTRansition <RegisterContent>

This command determines which bits in the STATus:QUEStionable:POWer:PTRansi-
tion: CONDition register will set the corresponding bit in the STATus:QUEStiona-
ble:POWer:PTRansition:EVENt register when that bit has a positive transition (0 to 1).The
parameter is the sum of the decimal values of the bits that are to be enabled.

Parameters:
<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:POW: PTR 32

Mode: GSM

STATus:QUEStionable:SYNC[:EVENt?]?

This command queries the contents of the EVENt section of the STATus:QUEStiona-
ble:SYNC:EVENLt? register. Readout deletes the contents of the EVENt section.

Example: STAT:QUES:SYNC
Usage: Query only
Mode: GSM
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STATus:QUEStionable:SYNC:CONDition?

This command queries the contents of the CONDition section of the STATus:QUEStion-
able:SYNC:CONDition? register. Readout deletes the contents of the CONDition section.

Example: STAT:QUES: SYNC:COND?
Usage: Query only
Mode: GSM

STATus:QUEStionable:SYNC:ENABIe <RegisterContent>

This command sets the bits of the ENABIle section of the STATus:QUEStiona-
ble:SYNC:ENABIe register for screen A and B. The ENABIe register selectively enables
the individual events of the associated EVENTt section for the summary bit.

Parameters:
<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:SYNC:ENAB 32

Mode: GSM

STATus:QUEStionable:SYNC:NTRansition <RegisterContent>

This command determines which bits in the STATus:QUEStionable:SYNC:NTRansi-
tion:CONDition register will set the corresponding bit in the STATus:QUEStiona-
ble:SYNC:NTRansition:EVENTt register when that bit has a negative transition (1 to 0).The
parameter is the sum of the decimal values of the bits that are to be enabled.
Parameters:

<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:SYNC:NTR 32
Mode: GSM

STATus:QUEStionable:SYNC:PTRansition <RegisterContent>

This command determines which bits in the STATus:QUEStionable:SYNC:PTRansi-
tion: CONDition register will set the corresponding bit in the STATus:QUEStiona-
ble:SYNC:PTRansition:EVENt register when that bit has a positive transition (0 to 1).The
parameter is the sum of the decimal values of the bits that are to be enabled.

Parameters:
<RegisterContent>  <Status register content>

Content of the specific aspect of the status register
Example: STAT:QUES:SYNC:PTR 32

Mode: GSM
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4.2.13 TRACe Subsystem

The TRACe subsystem controls access to the instruments internal trace memory.

TRACe<n>[:DATA]? <TraceNumber>

This command reads trace data out of the instrument. The associated measurement
window is selected with the numeric suffix of TRACe. The parameter of the query is the
trace name TRACE1 to TRACES4, it indicates which trace memory will be read out. The
returned values are scaled in the current level unit. In ASCII format, a list of values sep-
arated by commas is returned (Comma Separated Values = CSV).

Suffix:

<n> <1..4>

Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4

TRACe1
Average trace; except: for transient spectrum: Maximum trace

TRACe2
Maximum trace

TRACe3
Minimum trace

TRACe4
Current trace

Example: TRAC? TRACel
Usage: Query only
Mode: GSM

TRACe<n>[:DATA]:X?

This command reads the x values (time in seconds) of the "Power vs Time" measurement.

Suffix:

<n> <1.4>
trace

Usage: Query only

Mode: GSM

TRACe<n>:IQ:DATA:MEMory? <OffsetSamples>,<NoOfSamples>

Returns the captured 1/Q data.

Suffix:

<n> <1.4>
trace
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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.

Measured voltage values scaled linearly; correspond to the
voltage at the RF input of the instrument

Default unit: Volt

Query parameters:
<OffsetSamples> The offset of the values to be read related to the start of the
captured 1/Q data.

<NoOfSamples> The number of samples to be read.
Usage: Query only

Mode: GSM

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]:HOLDOF[: TIMEL.....cccuuiiiieiiriiniieriiiinseeeeiiseseeeinnsseesannsseesannansanns 192
TRIGger<n>[:SEQuence]:LEVel:EXTErNal] .. .ciuueiueeieeeeeieeeeeiiieee et s e e et eeeeaee e e e eene e 192
TRIGger<n>[:SEQUENCE]:LEVEIIFPOWET.......cccuueiieeiiiieeeeice e et e e e e e e e e e e e ea e 193
TRIGQer<n>[:SEQUENCE]:SOURCE. .....uciteiieteeieeeiiie e e ettt e e e eete e e e eeatae e e e eeaa e e e e eea s eeeennnaaees 193
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSEAUTO......cceieiiieieieeieeae e e eeeeeceeinean e e eeeeeees 194
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:EXTerNal......cuueereeeeeeiieicciiniieeneeeeeeeeeeeenans 194
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSE:IFPOWEN..........cueieeiiiieeieiiieeeeeeie e eerieeas 194
TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IMMediate.........ccccevruerriiriniiiiieeiieieeeennenees 195
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:RFPOWET.........ccuueieiieiiieicieeeeeeieeeeeeeeeinan 195

TRIGger<n>[:SEQuence]:HOLDoff[: TIME] <TriggerOffset>

Specifies the time offset between the trigger event (e.g. for an external or power trigger)
and the frame start of the GSM signal in seconds.

Suffix:

<n> <1|2>

Parameters for setting and query:

<TriggerOffset>
*RST: 0
Default unit: S
Example: TRIG:HOLD 1ms
Mode: GSM

TRIGger<n>[:SEQuence]:LEVel[:EXTernal] <Level>
This command sets the level of the external trigger source.

|
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Suffix:
<n> <1 |2>

Parameters for setting and query:

<Level>
*RST: 1.4V
Default unit: V
Example: TRIG:LEV:EXT 1 MV
Mode: GSM

TRIGger<n>[:SEQuence]:LEVel:IFPower <TriggerLevel>
This command sets the level of the IF power trigger source.

Suffix:
<n> irrelevant
Parameters:
<TriggerLevel> -50 to +20 DBM

*RST: -20 DBM
Example: TRIG:LEV:IFP -30DBM
Mode: All

TRIGger<n>[:SEQuence]:SOURce <Source>

This command selects the trigger source for the start of a sweep.
Suffix:
<n> irrelevant
Parameters:
<Source> IMMediate
Free Run

EXTern
External trigger

IFPower
Second intermediate frequency

VIDeo
Video mode is only available in the time domain and only in
Spectrum mode.
BBPower
Baseband power (for digital input via the Digital Baseband
Interface, R&S FSV-B17)
*RST: IMMediate
Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Mode: ALL

|
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TRIGger<n>[:SEQuence]:SYNChronize:ADJust:AUTO <Value>

This command is identical to CONFigure[:MS] : AUTO: TRIGger on page 94 and is
maintained for compatibility reasons only.

Suffix:
<n> <1 |2>

Parameters for setting and query:

<Value> OFF | ON | ONCE
*RST: ON
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:EXTernal <TriggerDelay>

This command is a combination of 2 commands: Firstly, the "External" GSM trigger is
selected. For all GSM measurements requiring a trigger signal and for which an external
trigger is possible, the "EXTernal" trigger setting is used. If an external trigger is not pos-
sible, the "IMMediate" trigger setting is used.

Secondly, the correction value for the time offset of the external trigger from the beginning
of the first active slot is defined. This correction value is needed in order to establish an
exact time reference between the trigger event and the beginning of the slot if there is no
midamble triggering.

Suffix:

<n> <1|2>

Parameters for setting and query:

<TriggerDelay>

*RST: Os

Default unit: S
Example: TRIG:SYNC:ADJ:EXT 1 MS
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IFPower <TriggerDelay>

This command is a combination of 2 commands: Firstly, the "Power" GSM trigger is
selected. For all GSM measurements for which an IF power trigger is possible, the
"IFPower" trigger setting is used. If an IF power trigger is not possible, the "IMMediate"
trigger setting is used.

Secondly, the correction value for the time offset of the IF power trigger from the beginning
of the first active slot is defined. This correction value is needed in order to establish an
exact time reference between the trigger event and the beginning of the slot if there is no
midamble triggering.

Suffix:

<n> <1|2>

Parameters for setting and query:
<TriggerDelay>
*RST: Os
Default unit: S
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Example: TRIG:SYNC:ADJ:IFP 1 MS
Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IMMediate
This command selects the FREE RUN GSM trigger.

Suffix:

<n> <1|2>

Example: TRIG:SYNC:ADJ:IMM
Usage: Setting only

Mode: GSM

TRIGger<n>[:SEQuence]:SYNChronize:ADJust:RFPower <TriggerDelay>

This command is a combination of 2 commands: Firstly, the "Power" GSM trigger is
selected. For all GSM measurements for which an RF power trigger is possible, the
"RFPower" trigger setting is used. If an RF power trigger is not possible, the "IMMedi-
ate" trigger setting is used.

Secondly, the correction value for the time offset of the RF power trigger from the begin-
ning of the first active slot is defined. This correction value is needed in order to establish
an exact time reference between the trigger event and the beginning of the slot if there

is no midamble triggering.

Suffix:

<n> <1|2>

Parameters for setting and query:

<TriggerDelay>

*RST: Os

Default unit: S
Example: TRIG:SYNC:ADJ:RFP 1 MS
Mode: GSM

4.3 Status Reporting System (Option R&S FSV-K10)

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 provided
by the base system, the GSM option (R&S FSV-K10) uses different bits and definitions.

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
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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 regis-
ter (ESR) which is also defined in IEEE 488.2 with the associated mask register standard
event status enable (ESE). The STB registers STATus:OPERation and STATus:QUES-
tionable, 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:

e STATus:OPERation — Although this register is provided by analyzer Kernel main,
R&S FSV-K10 makes use of bits 4 & 7 in this register which are not used within
analyzer Kernel main

e STATus:QUESTIionable:ACPLimit — This register is provided by the Analyzer and is
not available from the R&S FSV-K10 command tree

e STATus:QUESTIonable:LIMit2 — This register is provided by the Analyzer and is not
available from the R&S FSV-K10 command tree

e STATus:QUESTionable:LMARgin<1|2> — These registers are provided by the Ana-
lyzer and are not available from the R&S FSV-K10 command tree

The deviations from the status register structure of the base system are described below.

STATus:OPERation Register

In the CONDition part, this register contains information on which actions the instrument
is being executing or, in the EVENT part, information on which actions the instrument has
executed since the last reading. It can be read using commands STATus :
OPERation:CONDition Or STATus:OPERation [ :EVENt].

Bit No Meaning

0 CAlLibrating

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

5t07 These bits are not used
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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

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:QUEStionable:LIMit<i>:CONDition and STATus:QUEStionable:
LIMit<i>:ENABle.

Bit No Meaning

Oto2 These bits are not used

3 POWer
This bitis set if a questionable power occurs (cf. also section "STATus:QUEStionable: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:FREQuency
Register").

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 measurement

only.

10 LMARGgin (device-specific)
This bit is set if a margin is violated (see also section STATus:QUEStionable:LMARgin Reg-
ister)

11 SYNC (device-dependent)

This bit is set if, in measurements or pre-measurements in FSV-K10 mode, synchronization
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

|
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STATus:QUEStionable:LIMit Register

This register comprises information about the observance of limit lines in the correspond-
ing measurement window (LIMit 1 corresponds to Screen A, LIMit 2 to Screen B). It can
be queried with commands STATus:QUEStionable:LIMit<i>:CONDition and
STATus :QUEStionable:LIMit<i>:ENABle.

Note that no limit lines are displayed in screen A and as such all bits in the LIMit1 register
are always set to 0.

Bit No Meaning
0 LIMit FAIL

This bit is set if limit line 1 is violated
1 LIMit FAIL

This bit is set if limit line 2 is violated
2 LIMit FAIL

This bit is set if limit line 3 is violated
3 LIMit FAIL

This bit is set if limit line 4 is violated
4 LIMit FAIL

This bit is set if limit line 5 is violated
5 LIMit FAIL

This bit is set if limit line 6 is violated
6 LIMit FAIL

This bit is set if limit line 7 is violated
7 LIMit FAIL

This bit is set if limit line 8 is violated
10-14 These bits are not used
15 This bit is always 0

STATus:QUEStionable:SYNC Register

This contains information about sync and bursts not found, and about pre-measurement
results exceeding or falling short of expected values.

The bits can be queried with commands STATus : QUEStionable: SYNC:CONDition
on page 190 and STATus : QUEStionable:SYNC[:EVENt?] on page 189.

Bit No

Meaning

0

BURSH not found (screen A)

This bitis setif no burst is found in the measurements/premeasurements for phase/frequency
error (PFE) or carrier power vs time (PVT) in GSM/EDGE mode.

If a burst is found in these measurements/premeasurements, the bit is reset.

|
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1 SYNC not found (screen A)

This bit is set if the synchronization sequence (training sequence) of the midamble is not
found in the measurements/premeasurements for phase/frequency error (PFE) or carrier
power vs time (PVT) in GSM/EDGE mode.

If the synchronization sequence (training sequence) of the midamble is found in these

measurements/premeasurements, the bit is reset.

2 No carrier (screen A)

This bit is set if, in GSM/EDGE mode, the level value determined in the premeasurements
for carrier power vs time (PVT) and spectrum due to modulation is too low. The bit is reset
at the beginning of the premeasurement

(see also chapter 2, description of the named premeasurements).

3 Carrier overload (screen A)

This bit is set if, in GSM/EDGE mode, the level value determined in the premeasurements
for carrier vs time (PVT) and spectrum due to modulation is too high. The bit is reset at the
beginning of the premeasurement

(see also chapter 2, description of the named premeasurements).

4to 14 These bits are not used

15 This bit is always 0
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CONFIgUre[:MSINETWOIK[:TYPE]......eee ittt ettt et et et et et e e e st e e saeeeasbeeenbeesneeesnseeenbeesnneeanneas
CONFIgUre[:MSJIPOWEAUTO. ...ttt ettt ettt ettt ettt e bt et e e e et e nane s
CONFigure[:MS]:POWer AUTO:SWEEP:TIME.......ccuiiiiiiiieaiie ittt ettt st sn e eseeanneas
CONFIQUIE[:IMS IPOWEIICLASS. ...ttt ettt ettt et e et e e sate e e et e e enbeesnseeenseeenbeesnseeanneas
CONFIGUIE[:IMS IPOWVEISTATIC. ...ttt ettt ettt ettt eee e eb ettt e nb et nan e e saeeeneen
CONFigure[:MS]:SSEarch......................
CONFigure[:MS]:SYNC:IQCTOIEShOId...........ccoiiiiiiiiiiie e e
CONFIgUre[:MS]:SYNCIMODE.........ooiiiiiiiiii ittt ettt b et e e ereesane s
CONFIQUIE[:IMS ISYNCIONLY ...ttt ettt ettt b ettt et eshe e e bt e sa bt et e e e nbeeabeeanbeesaeeenbeesanean
DISPIAYIFORMAL. ...ttt ettt ettt ettt e bt e e bt e e beeemeeeeabeeenbeeeaseeenbeeenseaaseeeanbeeanseaaneaaan
DISPIay[:WINDOWSNST:SELECL.......ueiitiiiiieiii ettt ettt ettt et ettt enaneenene e
DISPlay[:WINDOWSN>]:TRACESEZIMODE........coiiiiiieiie ittt ettt ettt et e e neeneeeeas
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RLEVel:OFFSet
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALEL:RLEVEI[:RF].......etriiiiiiiriieit e
DISPIay[:WINDOWSWINAOWS[:SSELECL.......cccuiiiiiiiiieiie ettt et
FETCh:BURSt:SPOWer:SLOT<S>:ALLIAVERAJE. ... ..oiiiiiiiieiieiie ettt
FETCh:BURSt:SPOWer:SLOT<S>ALLICREST........ooiiiiiieieeeese et
FETCh:BURSt:SPOWer:SLOT<S>:ALLIMAXIMUM.....ooitiiiiiiiiii ettt
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:AVERAJE........ccoiieiiiiiiieieeeie ettt
FETCh:BURSt:SPOWer:SLOT<S>:CURRENECREST.........oiiiiiieiiie et
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:MAXIMUM.....ccuiiiiiiiiieiiieiiie et
FETCh:BURSt:SPOWer:SLOT<S>:DELTAtOSYNC. ... .ciiitiieiiiieiiiieeiie ettt ettt tee e e e sneae e
FETCh:BURSHt[:MACCuracy]:ADROOP:AVERGQJE. .........eoiiiiiiiiiie ittt
FETCh:BURSt[:MACCuracy]:ADRoop:CURRent....
FETCh:BURSt[:MACCuracy]:ADROOP:MAXIMUM. .......oiuiiiiiiiiiiiiieaie et eeiie et eeeeee et e eeeesseeesaeeesneeeeeaans
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FETCh:BURSHt[:MACCuracy]:ADROOP:SDEVIAtION. .......ccuiiiiieiiieiiie ettt s
FETCh:BURSHIMACCUIACY IALL. ...ttt sttt
FETCh:BURSHt[:MACCuUracy]:BPOWEIAVERAJE. ........ccccuiiiiiiiiiiiiie ettt
FETCh:BURSHt[:MACCuUracy]:BPOWErCURRENL..........ceeiiiiiieiii ettt
FETCh:BURSH[:MACCuracy]:BPOWErMAXIMUM..........oiiiiiiiiiiiiieriee ettt st
FETCh:BURSt[:MACCuracy]:BPOWer:SDEViation....

FETCh:BURSHt[:MACCUracy]:FERROMIAVERAQJE. .......cccuuiiiiiiiiieiiie ettt
FETCh:BURSt[:MACCuUracy]:FERROFCURRENL.........c.iiiiiiiiieiiiieieeesieeese e
FETCh:BURSt[:MACCuUracy]:FERROIMAXIMUM........coiiiiiiiiiiiiii ettt
FETCh:BURSHt[:MACCuracy]:FERROMSDEVIGtiON.........ccciiiiiiiiiiiiee e
FETCh:BURSHt[:MACCuracy]:FREQUENCY:AVERAQJE.........ccccoiiiiiiiiiiii e
FETCh:BURSHt[:MACCuracy]:FREQUENCY:CURRENL..........ccceiiiiiiiiiiiii et
FETCh:BURSt[:MACCuracy]:FREQUEeNCY:MAXIMUM.........ccceiiiiiiriiiiiieiere et 134
FETCh:BURSt[:MACCuracy]:FREQUEeNCY:SDEVIatioN.........cccooiiiiiiiiiiiicce e 134
FETCh:BURSHt[:MACCuracy]:IQIMbalance:AVERGJE. ..........c.ciiiiiiiiiiiii ettt 134
FETCh:BURSt[:MACCuracy]:IQIMbalance:CURRENL.............coeiiiiiiiiiiiieiie e 134
FETCh:BURSHt[:MACCuracy]:IQIMbalance:MAXIMUM.........c.ccoiiiiiiiiiii e 135
FETCh:BURSHt[:MACCuracy]:IQIMbalance:SDEVIation.............cccuiiiiiiiiiiie et 135
FETCh:BURSt[:MACCuracy]:IQOFfSet:AVERAJE.........cccueiririieriiieireeeestee et 135
FETCh:BURSt[:MACCuracy]:IQOFfSet:CURRENL.........cceiriiiiiiiiriieie et 135
FETCh:BURSt[:MACCuracy]:IQOFfSet:MAXIMUM.........oiiiiiiieieee ettt 136
FETCh:BURSHt[:MACCuracy]:IQOFfSet:SDEVIAtoN...........coiiiiiiiiiiieiiiesiic ettt 136
FETCh:BURSt[:MACCuracy]:MERROINPEAKIAVERAQGE. .........c.oiiiiiiiiiieiieieeeete et 136
FETCh:BURSHt[:MACCuracy]:MERROIPEAK:CURRENL........cciiiiiiiiiiiiie ettt 136
FETCh:BURSHt[:MACCuracy]:MERROMPEAK:MAXIMUM.......coiiiiiiiiiiiaiiie ettt 137
FETCh:BURSt[:MACCuracy]:MERROMNPEAK:SDEVItiON.........cociiiiiiieiieicieecceee e 137
FETCh:BURSHt[:MACCuracy]:MERROIRMS:AVERAQJE........cccueiiiiiiiiiiiiiiie ittt 137
FETCh:BURSHt[:MACCuracy]:MERROINRMS:CURRENL.........ccceeiiiiiiiiiiie ittt 137
FETCh:BURSt[:MACCuracy]:MERROIRMS:MAXIMUM.......cccuiiiiiiiiiiiieseeesee et 138
FETCh:BURSHt[:MACCuracy]:MERROIRMS:SDEVItioN.........ccociiiiiiiiieiiieriee e 138

FETCh:BURSt[:MACCuracy]:OSUPpress:AVERage
FETCh:BURSt[:MACCuracy]:OSUPpress:CURRent

FETCh:BURSHt[:MACCuracy]:OSUPPress:MAXIMUM. .......ccccirtiiiiiiiienieeitee ettt 139
FETCh:BURSHt[:MACCuracy]:OSUPPress:SDEVIAtion...........ccociiiiiiiiiiiieiiceie et 139
FETCh:BURSHt[:MACCuracy]:PERCENIEIEVM.........cccooiiiiiiiiie et 139
FETCh:BURSHt[:MACCuracy]:PERCeNtile:MERROT.........cc.cooiiiiiiiiiii e 139
FETCh:BURSHt[:MACCuracy]:PERCENLIIE:PERRON...........ccoiiiiiiiiiiiie et 140

FETCh:BURSt[:MACCuracy]:PERRONPEAKIAVERAJE.........oceiiiiriieiiniieie ettt
FETCh:BURSHt[:MACCuracy]:PERRONPEAKICURRENL. ......ccceiiiiiiiiiiiiie it
FETCh:BURSHt[:MACCuracy]:PERRONRPEAKIMAXIMUM........ciiiiiiiiiiiiiie ettt
FETCh:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation
FETCh:BURSHt[:MACCuracy]:PERROIRMS:AVERGJE. .........coriiiiiiiiiiii et
FETCh:BURSHt[:MACCuracy]:PERRONRMS:CURRENL.........cccuiiiiiiiieiie et
FETCh:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM. .....c.coiiiiiiiiiiieiie et
FETCh:BURSHt[:MACCuracy]:PERROIRMS:SDEVIAtion..........ccocuiiiiiiiiiiii it
FETCh:BURSHt[:MACCuracy][:EVM:PEAKIAVERGQE. .........ooiiiiiiiiiie ittt
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURRENL.........coiiiiiriiiiiiiiiiece e
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FETCh:BURSHt[:MACCuracy][:EVM:IRMS:CURRENL........cceeiiiiiiiiiiie ettt 130
FETCh:BURSt[:MACCuracy][:EVM]:RMS:MAXIMUM.......coctiiiiiiniiiiiiieie ettt 131
FETCh:BURSHt[:MACCuracy][:EVM]:RMS:SDEVI@tION.........coiiiiiiiiiieiiie e 131
FETCh:SPECtrum:MODUIGtION[:ALL]. ... .eeiieiiieee ettt e e et e e e et e e e e eaneeeesnnbeaesnsaneeeannnes
FETCh:SPECHrUM:SWITCHINGLALL ...ttt ettt sttt
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FETCh:WSPECHrUM:SWITCRINGLALLY. ..ttt ettt ettt e enee e
INITIGtEICONTINMUOUS. ...ttt ettt et b ettt et e e s bt e e s b e e st e e be e e b e e s beeeabeesaneeeee e
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INPULATTENUAION. ... e
INPUtATTENUAHIONIAUTO ...ttt et et e et e b e e re e
INPUt:DIQ:RANGE[IUPPET......ctiieeette ettt ettt b et sttt et s b e neesaeeeeee e
INPut:DIQ:SRATe

L0 o = N PSR UPSR PRSPPI

LA L0 = AN B N U 1 S SR

IN P UL E AT T S T AT €.ttt r e bt e et e e et e e e et sae e et sae e reeneenneebe e nenre s
INPUEGAINISTATE .ottt ettt bt h e bt s h e bt e bt et e ea e sb e et e nbe et e st e te e eas
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READ:BURSt:SPOWer:SLOT<SIOt>:ALL:AVERGGE. ......c.ciiiiiiiiiiiiee ettt 175
READ:BURSt:SPOWer:SLOTSSIOEIALLICREST........coiiiiieieiee et 176
READ:BURSt:SPOWer:SLOT<SIOt>:ALLIMAXIMUM. ..ottt 177
READ:BURSt:SPOWer:SLOT<SIot>:CURRENEAVERAJE. ........ooiiiiiiiiiiiieiii e 178
READ:BURSt:SPOWer:SLOT<SIot>:CURRENE:CRESL.......cc.oiiiiiiiicie e 179
READ:BURSt:SPOWer:SLOT<SIot>:CURRENt:MAXIMUM.......coiiiiiiiiiieiiieeeee e 179
READ:BURSt:SPOWer:SLOT<SIOt>:DELTAtOSYNC........ciiiiiiiiiiiiie ittt 180
READ:BURSHt[:MACCUracy]:ADROOP:AVERAQE. ........uuiiiiiiiie ittt 158
READ:BURSH[:MACCuracy]:ADROOP:CURRENL........c.eiitiiiiiiiiieii ettt 158
READ:BURSt[:MACCuUracy]:ADROOP:IMAXIMUM. ......ceiiuiiiiiiiiiieaiie ettt ettt 158
READ:BURSt[:MACCuracy]:ADROOP:SDEVIAtON........cc.eiiiiiiiiiiieiieiiee ettt 159
READ:BURSHIMACCUIACY]IALL. ...ttt bbbt 157
READ:BURSHt[:MACCuUracy]:BPOWENAVERGAJE. ........cccoiiiiiiii ittt 159
READ:BURSHt[:MACCUracy]:BPOWErCURRENL..........ccuiiiiiiiieiiieciee sttt 159
READ:BURSH[:MACCuracy]:BPOWErMAXIMUM.......cc.iiiiiiiieiieiiesieee ettt 159
READ:BURSt[:MACCuracy]:BPOWErSDEVIAtioN.........c.cccuiiiiiiiiieiee ittt 160
READ:BURSHt[:MACCUracy]:FERROIAVERAQJE.........cc.ceiiiaiiiiiie ittt sttt 163
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READ:BURSt[:MACCuracy]:FERROFMAXIMUM........oiiiiiiiiiiiie ittt 163
READ:BURSHt[:MACCuracy]:FERROMSDEVItION. ........cciiiiiiieiiieiiie et 164
READ:BURSH[:MACCuracy]:FREQUENCY:AVERAQJE. ........cceriiiieiiiiiiiiieitee ettt 164
READ:BURSHt[:MACCuracy]:FREQUENCY:CURRENL.........ccceiiiiiiiiiiiciee et 165
READ:BURSH[:MACCuracy]:FREQUENCY:MAXIMUM.......cccciiiiiiiiiesieie ettt 165
READ:BURSH[:MACCuracy]:FREQUENCY:SDEVItiON.........ccoiiiiiiiiiiiiiicie e 165
READ:BURSHt[:MACCuracy]:IQIMbalance:AVERAQE. ..........ccociiiiiiiiiiiiieeiee et 166
READ:BURSHt[:MACCuracy]:IQIMbalance:CURRENL...........cc.uiiiiiiiiiie et 166
READ:BURSHt[:MACCuracy]:IQIMbalance:MAXIMUM...........cociiiiiiiiiiieiie et 166
READ:BURSHt[:MACCuracy]:IQIMbalance:SDEVIation............ccciiiiiiiiiiieiiieee e 167

READ:BURSt[:MACCuracy]:IQOFfset:AVERage
READ:BURSt[:MACCuracy]:IQOFfset: CURRent
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READ:BURSHt[:MACCuracy]:IQOFfSet:MAXIMUM. .....cciiuiiiiiiiiiieiiie ettt
READ:BURSt[:MACCuracy]:IQOFfset:SDEVIation...........ccceiiiiiiiiiiiiiiie et
READ:BURSHt[:MACCuracy]:MERROINPEAK:AVERAQGE. .......cccuiiiiiiiiiiiiceee et
READ:BURSHt[:MACCuracy]:MERRONPEAK:CURRENL..........cciiiiiiiiiie ittt
READ:BURSH[:MACCuracy]:MERRONPEAKIMAXIMUM......cctiiiiiiieiiiieeie sttt
READ:BURSt[:MACCuracy]:MERRor:PEAK:SDEViation
READ:BURSHt[:MACCuracy]:MERROINRMS:AVERGAJE. ........ccccuiiiiiiiiieiiie ettt
READ:BURSH[:MACCuracy]:MERRONRMS:CURRENL........coiiiiiiiiiiiiciee et
READ:BURSHt[:MACCuracy]:MERROIRMS:MAXIMUM........cutiiiiiiiiiiiie ittt
READ:BURSHt[:MACCuracy]:MERROIRMS:SDEVIGtioN..........cccouiiiiiiiiieiiiee e
READ:BURSH[:MACCuracy]:OSUPPress:AVERAQJE. .......cccuiiiiiiiiiiee ettt
READ:BURSt[:MACCuracy]:OSUPPress:CURRENL...........coiuiiiiiiiii ittt
READ:BURSt[:MACCuracy]:OSUPpress:MAXimum
READ:BURSH[:MACCuracy]:OSUPPress:SDEVIAtion...........coiiiiiiiiiiie et
READ:BURSt[:MACCuracy]:PERCENTIEIEVM..........ooiiiiii e
READ:BURSHt[:MACCuracy]:PERCENtIEIMERRON.........ccc.iiiiiiiiiiiiie e
READ:BURSH[:MACCuracy]:PERCENIEIPERRO..........ccciitiiiiiiiiieiteeesieeesiee e
READ:BURSHt[:MACCuracy]:PERRORPEAKIAVERAQJE........ccccuiiiiiiiieitie ettt
READ:BURSHt[:MACCuracy]:PERRORPEAKICURRENL........ccccuiiiiiiiiiiiie et
READ:BURSH[:MACCuracy]:PERROFRPEAK:MAXIMUM.......coiiiiiiiiitieiieie ettt e
READ:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation
READ:BURSHt[:MACCuracy]:PERROIRMS:AVERGQE. ........ccoiiiiiiiiiieiieeiiee ettt
READ:BURSH[:MACCuracy]:PERROIRMS:CURRENL.........cciiiiiiiiiiiiinie e
READ:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM. .....coctiiiiiiiieiiie sttt
READ:BURSHt[:MACCuracy]:PERRORRMS:SDEVIAtioN........ccccoiiiiiiiiiiieiiiesiee e
READ:BURSH[:MACCuracy][:EVMIPEAKIAVERAJE. ........coriiiiiiiieitieiieie et
READ:BURSt[:MACCuracy][:EVM]:PEAK:CURRENL.........coiiuiiiiiiiiieiie ettt
READ:BURSHt[:MACCuracy][:EVM]:PEAK:MAXIMUM. .....cooiiiiiiiiiieiieie ettt
READ:BURSH[:MACCuracy][:EVM]:PEAK:SDEVIGtioN.........cooiiiiiiiierieeieseeecee e
READ:BURSt[:MACCuracy][:EVM]:RMS:AVERAQJE.........cccueiriiiiiieiiieiet ettt
READ:BURSt[:MACCuracy][:EVM]:RMS:CURRent....
READ:BURSH[:MACCuracy][:EVMIRMS: MAXIMUM.....c.eiiiiiiriieiieie ettt
READ:BURSHt[:MACCuracy][:EVM]:RMS:SDEVIGtioN..........cciuiiiiiiiieieieceseee et
READ:SPECHrUmM:MODUIGtON[ALL]. ... .vieiitiee et eeee ettt e ettt e st e e e st e e st e e e ssaeeesaseeeessseeeensneeeesneaeanes
READ:SPECHrUM:SWITCHING[ALLL ¢ttt ettt
READ:SPECtrum:WMODUIGtION:GATING. ....ceiteieiiieiiet ettt sttt ettt esanee e
READ:WSPectrum:MODUIGtONIGATING. ...ccuveeiieeteeiiie ettt sttt et e st ste e beesaeeabeesabeesbeeanseesaeesneeeaes
READ:WSPectrum:MODulation[:ALL]
STATUS:OPERAHIONICONDIION. .....ceiiiiiieiiiee sttt e e s e e st e e s aee e e sseeeesnneeeesnneeeeanneeeeanneeeeanneeeenns
STATUS:OPERGLON[EVENTL]......c..teieeeciie ettt e et e e e e e et e e e et e e e enasaeessnsaeaeesnnaeenns
STATus:QUEStionable:LIMit<i>:CONDIION. ........cciiiiiiiiieieie et e
STATUs:QUESHONabIE:LIMIt<i>IENABIE. .........eioiiii ettt esneeneesne e e
STATus:QUEStionable:LIMit<i>:NTRANSIHION. ......cc.iiiiiiiiiiieiieee e
STATus:QUEStiIonable:LIMit<i>:PTRANSIION. ........c.uiiiiiiie et et
STATus:QUEStionable:LIMIt<i>[IEVENL].........coiiii e
STATus:QUEStIONable:POWEICONDIION. ......couiiiiiiaiie ettt
STATuUs:QUESHIONAbIEIPOWEIENABIE. ...ttt et et e e e e e e eabe e e e rnnneeenes
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STATuUs:QUESHIONabIe:POWEIT:EVENL?].......coiiiiiiii e 188
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STATus:QUESHIONAbIE:SYNCICONDIION. .....ceiiieiiiiiiiieesiee ettt nae e st aneeas 190
STATuUS:QUESHONADIE:SYNCIENABIE.......coiiiitieiie ettt ettt et e et e e saeeeteeeneeeseeaneeas 190
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STATus:QUEStIONable:SYNC:PTRANSIION. ........ooiiiiiiiiii ettt s 190
STATuUsS:QUESHONADIE:SYNCIEVENL?]...... ittt ettt et e st esneeeenneas 189
TRACe<n>:IQ:DATA:MEMory
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TRACESNZ[DATALX et tttete ettt ettt et st e bttt e bt et e sbe e teeseesseeaeesseessesseeaseesseseesseabeessesseeseeseesbeesnesasensesaeensean 191
TRIGger<n>[:SEQuence]:HOLDOFT:TIME]. ...ttt et
TRIGGer<n>[:SEQUENCE]:LEVEIIFPOWET ..ottt b e
TRIGger<n>[:SEQuence]:LEVEI[:EXTErNal].........coooiiiiiiie e
TRIGGer<n>[:SEQUENCEI:SOURCE........cciuiiiiiiitie ittt ettt sttt e s e e neneeeanean
TRIGger<n>[:SEQuence]:SYNChronize:ADJust:AUTO
TRIGger<n>[:SEQuence]:SYNChronize:ADJUst:EXTernal...........cccocoiiiiiiiiiiiiiicece e 194
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:IFPOWET..........c.ccooiiiiiiiiiiceee e 194
TRIGger<n>[:SEQuence]:SYNChronize:ADJust:IMMediate.............cooceeiiiiiiiiiiiieiiie e 195
TRIGger<n>[:SEQuence]:SYNChronize:ADJUSt:RFPOWET.............cociiiiiiiiiiiii e 195
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