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R&S®FSW-K10 Preface

About this Manual

1 Preface

1.1 About this Manual

This GSM Measurements User Manual provides all the information specific to the
application. All general instrument functions and settings common to all applications and
operating modes are described in the main R&S FSW User Manual.

The main focus in this manual is on the measurement results and the tasks required to
obtain them. The following topics are included:

® Welcome to the GSM Application
Introduction to and getting familiar with the application

® Measurement Results
Details on supported measurements and their result types

® Basics on GSM Measurements
Background information on basic terms and principles in the context of the measure-
ment

e Configuration and Analysis
A concise description of all functions and settings available to configure measure-
ments and analyze results with their corresponding remote control command

® How to Perform Measurements in the GSM Application
The basic procedure to perform each measurement and step-by-step instructions for
more complex tasks or alternative methods

® Optimizing and Troubleshooting the Measurement
Hints and tips on how to handle errors and optimize the test setup

® Remote Commands to Perform GSM Measurements
Remote commands required to configure and perform GSM measurements in a
remote environment, sorted by tasks
(Commands required to set up the environment or to perform common tasks on the
instrument are provided in the main R&S FSW User Manual)
Programming examples demonstrate the use of many commands and can usually
be executed directly for test purposes

e List of remote commands
Alpahabetical list of all remote commands described in the manual

e |ndex

1.2 Documentation Overview

The user documentation for the R&S FSW consists of the following parts:

e "Getting Started" printed manual
e Online Help system on the instrument
e Documentation CD-ROM with:

User Manual 1173.9263.02 — 02 5
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|
Documentation Overview

— Getting Started

— User Manuals for base unit and options
— Service Manual

— Release Notes

— Data sheet and product brochures

Online Help

The Online Help is embedded in the instrument's firmware. It offers quick, context-sen-
sitive access to the complete information needed for operation and programming. Online
help is available using the % icon on the toolbar of the R&S FSW.

Getting Started

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 handling are described. Safety information is also included.

The Getting Started manual in various languages is also available for download from the
R&S website, on the R&S FSW product page at http://www2.rohde-schwarz.com/prod-
uct/FSW.html.

User Manuals
User manuals are provided for the base unit and each additional (software) option.

The user manuals are available in PDF format - in printable form - on the Documentation
CD-ROM delivered with the instrument. In the user manuals, all instrument functions are
described in detail. Furthermore, they provide a complete description of the remote con-
trol commands with programming examples.

The user manual for the base unit provides basic information on operating the R&S FSW
in general, and the Spectrum application in particular. Furthermore, the software func-
tions that enhance the basic functionality for various applications are described here. An
introduction to remote control is provided, as well as information on maintenance, instru-
ment interfaces and troubleshooting.

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

All user manuals are also available for download from the R&S website, on the R&S FSW
product page at http://www2.rohde-schwarz.com/product/FSW.html.
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
R&S FSW by replacing modules.
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Preface

1.3

1.31

Conventions Used in the Documentation

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 most recent release notes are also available for download from the R&S website, on
the R&S FSW product page at http://www2.rohde-schwarz.com/product/FSW.html >
Downloads > Firmware.

Conventions Used in the Documentation

Typographical Conventions

The following text markers are used throughout this documentation:

Convention Description

"Graphical user interface ele- All names of graphical user interface elements on the screen, such as dia-

ments" log boxes, menus, options, buttons, and softkeys are enclosed by quota-
tion marks.

KEYS Key names are written in capital letters.

File names, commands, File names, commands, coding samples and screen output are distin-

program code guished by their font.

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

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

"References" References to other parts of the documentation are enclosed by quotation
marks.

1.3.2 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 touchscreen 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 instru-
ment or the on-screen keyboard is only described if it deviates from the standard oper-
ating 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 instrument or on a keyboard.

|
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Starting the GSM Application

2 Welcome to the GSM Application

The R&S FSW-K10 is a firmware application that adds functionality to perform GSM
measurements to the R&S FSW.

The R&S FSW-K10 features:

e Measurements on downlink or uplink signals according to the Third Generation Part-
nership Project (3GPP) standards for GSM/EDGE, EDGE Evolution (EGPRS2) and
Voice services over Adaptive Multi-user Channels on One Slot (VAMOS)

e Measurement in time, frequency or I/Q domains

e Measurement of signals ith GMSK, AQPSK, QPSK, 8PSK, 16QAM and 32QAM
modulation, normal or higher symbol rate

e Measurement of signals using different TX filters (e.g narrow and wide pulse)

e Measurements for Power vs Time, Modulation Accuracy and Modulation and Tran-
sient Spectrum as required in the standard

This user manual contains a description of the functionality that the application provides,
including remote control operation.

All functions not discussed in this manual are the same as in the base unit and are
described in the R&S FSW User Manual. The latest version is available for download at
the product homepage.

Installation

You can find detailed installation instructions in the R&S FSW Getting Started manual or
in the Release Notes.

2.1 Starting the GSM Application

GSM measurements are performed in a separate application on the R&S FSW.

To activate the GSM application
1. Press the MODE key on the front panel of the R&S FSW.

A dialog box opens that contains all operating modes and applications currently
available on your R&S FSW.

2. Select the "GSM" item.

i

A
GSM

The R&S FSW opens a new measurement channel for the GSM application.

User Manual 1173.9263.02 — 02 8
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Welcome to the GSM Application

Understanding the Display Information

The measurement is started immediately with the default settings. It can be configured
in the GSM "Overview" dialog box, which is displayed when you select the "Overview"
softkey from any menu (see chapter 6.2, "Configuration Overview", on page 50).

Multiple Measurement Channels and Sequencer Function

When you activate an application, a new measurement channel is created which deter-
mines the measurement settings for that application. The same application can be acti-
vated with different measurement settings by creating several channels for the same
application.

The number of channels that can be configured at the same time depends on the available
memory on the instrument.

Only one measurement channel can be active at any time. However, in order to perform
the configured measurements consecutively, a Sequencer function is provided.

When the Sequencer is activated, the measurements configured in the currently active
channels are performed one after the other in the order of the tabs. The currently active
measurement is indicated by a € symbol in the tab label. The result displays of the
individual channels are updated in the tabs (including the "MultiView") as the measure-
ments are performed. Sequential operation itself is independant of the currently dis-
played tab.

See also the note on using the Sequencer function in MSRA operating mode in chap-

’ ter 5.13, "GSM in MSRA Operating Mode", on page 47.

2.2

For details on the Sequencer function see the R&S FSW User Manual.

Understanding the Display Information

The following figure shows a measurement diagram during analyzer operation. All dif-
ferent information areas are labeled. They are explained in more detail in the following
sections.

User Manual 1173.9263.02 — 02 9
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Understanding the Display Information

MultiView 2= GSM

Offset Device / Band BT
Freq / ARFCN Slot Scope |

1 Magnitude

IH.]'

» wesr v Slot
Current Average Std Dev

1 = Channel bar for firmware and measurement settings

2+3 = Window title bar with diagram-specific (trace) information

4 = Diagram area

5 = Diagram footer with diagram-specific information, depending on measurement
6 = Instrument status bar with error messages, progress bar and date/time display

MSRA operating mode

In MSRA operating mode, additional tabs and elements are available. An orange back-
ground behind the measurement channel tabs indicates that you are in MSRA operating
mode.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.

Channel bar information
In the GSM application, the R&S FSW shows the following settings:

MultiView == GSM i

Device / Ban al / E- a0 SGL
0 d8_ Freq / ARFCN 935.0 I 0 Slot Scope = Count 200/200

Table 2-1: Information displayed in the channel bar in the GSM application

Ref Level Reference level

(m.+el.) Att Mechanical and electronic RF attenuation

Offset Reference level offset (if available)

Freq/ ARFCN Center frequency for the GSM signal / Absolute Radio Frequency Channel
Number (if available)

Device / Band Device type and frequency band used by the DUT as defined in the Signal
Description

Slot Scope Minimized visualization of the frame configuration and slots to be measured

(see chapter 5.6, "Defining the Scope of the Measurement", on page 33)
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e e s |
Understanding the Display Information

SGL The sweep is set to single sweep mode.

Count Number of frames already evaluated / Total number of frames required for
statistical evaluation (Statistic Count)

(For Statistic Count > 1)

TRG Trigger source (if not "Free Run") and used trigger bandwidth (for IF, RF, IP
power triggers) or trigger offset (for external triggers)

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the display
of the measured values (e.g. trigger settings). This information is displayed only when
applicable for the current measurement. For details see the R&S FSW Getting Started
manual.

Window title bar information

For each diagram, the header provides the following information:

2 Magnitude Capture

Fig. 2-1: Window title bar information in the Pulse application

1 = Window number
2 = Window type

3 = Trace color

4 = Trace number

6 = Trace mode

Diagram footer information

The diagram footer (beneath the diagram) contains the start and stop values for the dis-
played time, frequency or symbol range.

Status bar information

Global instrument settings, the instrument status and any irregularities are indicated in
the status bar beneath the diagram. Furthermore, the progress of the current operation
is displayed in the status bar.

e
User Manual 1173.9263.02 — 02 11



R&S®FSW-K10 About the Measurement

3 About the Measurement

A basic GSM measurement in the R&S FSW GSM application includes a power and a
spectrum measurement, as well as modulation accuracy and error parameter analysis
for a GSM signal as defined by the relevant 3GPP standards. The I/Q data from the GSM
signal applied to the RF input of the R&S FSW is captured for a specified measurement
time at a defined sample rate. This data is demodulated and synchronized with a refer-
ence signal to identify the individual frames and slots. The slots of interest are then ana-
lyzed in order to display the spectral and power results either graphically or numerically,
and to calculate the modulation parameters. Statistical evaluation of several measure-
ments is also possible. Finally, the GSM measurement results can be exported to other
applications.

User Manual 1173.9263.02 — 02 12
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4 Measurement Results

The data that was captured by the R&S FSW GSM application can be evaluated using
various different methods. All evaluation methods available for the GSM measurement
are displayed in the selection bar in SmartGrid mode.

To activate SmartGrid mode, do one of the following:
= (
Select the "SmartGrid" icon from the toolbar.
e Select the "Display” button in the configuration "Overview".

e Select the "Display Config" softkey from the MEAS CONFIG menu.
e Press the MEAS key.

‘ON\ For details on working with the SmartGrid see the R&S FSW Getting Started manual.

By default, the GSM measurement results are displayed in the following windows:

e Magnitude Capture
e PvT Full Burst

® Modulation Accuracy
® Power vs Slot

The following evaluation methods are available for GSM measurements:

BV T e e e e e e e s e e b ar e e e e e e abaee e e e e e annreees 13
Y =Yoo TL (o (=Y @F=T o] (1 = YU 14
MaGNITUAE EITON ..ottt e s e e s e e e e e e e e nr e 15
T = S 1= [ 16
MOAUIAEION ACCUIACY....eeeiiiiiiiiieieeiieii ettt e e e e e e e s e e s e s s e e eeee e 16
Modulation SpPectrum Graph.......cccccccciveiiiiiiiiiee e 18
Modulation Spectrum TabIe.........cccccciiiiiiiiiiiiieeeee e 19
PRASE EFTON ...ttt et e e e e e e e e e e e e e e e 20
POWET VS SIOL.....eeeeeeeeeeee ettt e e e e e e e e e e e e e e e e s e e eeeeas 21
A I U | = T S 22
Transient SPeCIrumM Graph....... ..o e 23
Transient SPECtrUM TabI€........ciiiiiii e e e e e e e e e e e e eeeneees 24
EVM

Displays the error vector magnitude over time for the Slot to Measure.

|
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3.5 sym

SCPI command:

LAY:ADD:WIND '2',RIGH,ETIMe see LAYout:ADD[:WINDow] ? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

Magnitude Capture
Displays the power vs. time trace of the captured I/Q data.

Pre-trigger samples are not displayed.

The analyzed slot scopes (1 to 8 slots of a single GSM frame) are indicated by a green
bar, the single Slot to Measure by a blue bar at the bottom of the diagram.

For details see chapter 5.6, "Defining the Scope of the Measurement”, on page 33.
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5 Magnitude Capture

0.0s 20,0 m

SCPI command:

LAY:ADD:WIND '2',RIGH,MCAP see LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

Magnitude Error
Displays the magnitude error over time for the Slot to Measure.

3 Magnitude Error 2 Max ®3 Min &4 Clrw

3.5 sym 145.5 sym

SCPI command:

LAY:ADD:WIND '2',RIGH,MERR See LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 181
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Marker Table
Displays a table with the current marker values for the active markers.

Z Marker

Trc | Stimulus [ Fe
13197 GHe

1

SCPI command:
LAY:ADD? '1',RIGH, MTAB, see LAYout:ADD[:WINDow]? on page 165

Modulation Accuracy
Displays the numeric values of the fundamental modulation characteristics of the signal
to be analyzed in the vector (1/Q) domain: error vector magnitude (EVM), magnitude and
phase error, 1Q imbalance, etc.

3 Modulation Accuracy

Current Average

The following modulation parameters are determined:

Table 4-1: Modulation accuracy parameters

Function
Count

Measurement Results
|

Function Result

Std Dev

Param-
eter

Description

SCPI query for result value

EVM

Error vector magnitude for the Slot to Measure

RMS and peak error values for the current frame, in per-
cent

95%ile: error value (in percent) below which 95% of all
EVM results for all frames in entire measurement fall

READ:BURSt [:MACCuracy] [:
EVM] : PEAK:<Resulttype>?

READ:BURSt [:MACCuracy] [:
EVM] :RMS:<Resulttype>?

READ:BURSt [:
MACCuracy] PERCentile:EVM?

Mag
Error

Magnitude error for the Slot to Measure

RMS and peak error values for the current frame, in per-
cent

95%ile: error value (in percent) below which 95% of all
Magnitude Error results for all frames in entire measure-
ment fall

READ:BURSt [ :MACCuracy] :
MERRor:PEAK:<Resulttype>?

READ:BURSt [ :MACCuracy] :
MERRor:RMS:<Resulttype>?

READ:BURSt [:
MACCuracy] PERCentile:
MERRor?

Phase
Error

Phase error for the Slot to Measure

RMS and peak error values for the current frame, in per-
cent

95%ile: error value (in percent) below which 95% of all
Phase Error results for all frames in entire measurement
fall

READ:BURSt [ :MACCuracy] :
PERRor:PEAK:<Resulttype>?

READ:BURSt [ :MACCuracy] :
PERRor:RMS:<Resulttype>?

READ:BURSt [:
MACCuracy] PERCentile:
PERRor?

User Manual 1173.9263.02 — 02
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Param-
eter

Description

SCPI query for result value

Origin
Offset
Sup-
pression

[dB]

Origin offset suppression for the demodulated signal in
the Slot to Measure; Indicates the suppression of the DC
carrier; the higher the suppression, the better the DUT

READ:BURSt [ :MACCuracy] :
OSUPpress:<Resulttype>?

1/Q Off-
set

[%]

1/Q offset for the demodulated signal in the Slot to Mea-
sure

READ:BURSt [ :MACCuracy] :
IQOFfset:<Resulttype>?

1/Q
Imbal-
ance

[%]

A measure for gain imbalances and quadrature errors
between the inplace and quadrature components of the
signal.

READ:BURSt [ :MACCuracy] :
IQIMbalance:<Resulttype>?

Fre-
quency
Error

[HZ]

Frequency error of the center frequency currently mea-
sured in the Slot to Measure

READ:BURSt [ :MACCuracy] :
FERRor:<Resulttype>?

Burst
Power

[dBm]

Average power measured in the slot

READ:BURSt [ :MACCuracy] :
BPOWer:<Resulttype>?

Ampli-
tude
Droop

[dB]

Indicates how much the amplitude decreases over a mea-
sured slot

READ:BURSt [ :MACCuracy] :
ADRoop:<Resulttype>?

The R&S FSW GSM application also performs statistical evaluation over a specified
number of results (see "Statistic Count" on page 77). To do so, the same slot is eval-
uated in multiple frames, namely in the number specified by the "Statistic Count". The
default value is 200 in accordance with the GSM standard.

For each parameter, the following results are displayed:

Table 4-2: Calculated summary results

Result
type

Description

SCPI query for result value

Current

Value for currently measured frame only

READ:BURSt [ :MACCuracy] :
<Parameter>:CURRent?

Average

Linear average value of "Current" results from the speci-
fied number of frames

Exception: The average of the "Origin Offset Suppres-
sion" is the linear average of the power ratio, converted
to dBm subsequently

READ:BURSt [ :MACCuracy] :
<Parameter>:AVERage?

User Manual 1173.9263.02 — 02
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|

Result | Description SCPI query for result value

type

Peak Maximum value of "Current" results from specified num- | READ:BURSt [ :MACCuracy] :
ber of frames <Parameter>:MAXimum?

Exception: The peak of the "Origin Offset Suppression”
is the minimum value, as this represents the worst case,
which needs to be detected

Std Dev | Standard deviation of "Current" results for specified num- | READ:BURSt [ :MACCuracy] :
ber of frames <Parameter>:SDEViation?

SCPI command:

LAY:ADD:WIND '2',RIGH,MACC see LAYout:ADD[:WINDow]? on page 165
Results:

READ:BURSt [ :MACCuracy] : ALL on page 188

chapter 10.5.3, "Modulation Accuracy Results", on page 186

Modulation Spectrum Graph

The modulation spectrum evaluates the power vs frequency trace 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 frames.

The "Modulation Spectrum Graph" displays the measured power levels as a trace against
the frequencies.

The measured values can be checked against defined limits; the limit lines are indicated
as red lines in the diagram. The result of the limit check ("PASS"/"FAIL") are shown at
the top of the diagram.

Note: The GSM standards define both absolute and relative limits for the spectrum. The
limit check is considered to fail if either limit is exceeded.

1 Modulation Spectrum Graph
PASS

Note: The graphical results only provide an overview of the spectrum. For a detailed
conformance check of the DUT to the GSM standard, use the "Modulation Spectrum
Table" evaluation, which uses the required filtering.

The numeric results of the modulation spectrum evaluation are displayed in the "Modu-
lation Spectrum Table" on page 19.

The following default settings are used for a "Modulation Spectrum" evaluation.

[
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|

Table 4-3: Default settings for a "Modulation Spectrum” evaluation

Setting Default

Measurement Scope The slot selected as Slot to Measure

Averaging Configuration | Number of bursts as selected in Statistic Count

Limit Check According to standard: Limit check of average (Avg) trace

See chapter 5.11, "Limit Check for Modulation Spectrum"”, on page 46

SCPI command:

LAY:ADD:WIND '2',RIGH,MSFD see LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

CALCulate<n>:LIMit<k>:FAIL? on page 209

Modulation Spectrum Table

The modulation spectrum evaluates the power vs frequency trace 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 frames.

The "Modulation Spectrum Table" displays the measured power levels and their offset to
the limits defined by the standard as numeric results.

Note: The GSM standards define both absolute and relative limits for the spectrum. The
limit check is considered to fail if either limit is exceeded.

Values that exceed either limit are indicated by red characters and an asterisk (*) next to
the value, and a negative "A to Limit" value.

5 Modulation Spectrum Table

Offset Power Negative Offsets Power Positive Offsets
kHz dB dBm A to Limit dB dBm A to Limit
100 ) i _ s

Note: The graphical results of the modulation spectrum evaluation are displayed in the
"Modulation Spectrum Graph" on page 18.

The following values are displayed:

[
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Table 4-4: Modulation spectrum results

Result Description
Offset Fixed frequency offsets (from the center frequency) at which power is measured
[kHZ]

Power Nega- | Power at the frequency offset to the left of the center frequency
tive Offsets Levels are provided as:
[dB]: relative power level
[dBm]: absolute power level

A to Limit: power difference to limit defined in standard; negative values indicate the power
exceeds at least one of the limits

Power Positive | Power at the frequency offset to the right of the center frequency
Offsets Levels are provided as:
[dB]: relative power level
[dBm]: absolute power level

A to Limit: power difference to limit defined in standard; negative values indicate the power
exceeds at least one of the limits

Note: "Normal" vs "Wide" Modulation Spectrum measurements.

In previous R&S signal and spectrum analyzers, both a "normal" and a "wide" modulation
spectrum were available for GSM measurements. In the R&S FSW GSM application, only
one evaluation is provided. The frequency range of the frequency list, however, can be
configured to be "wider" or "narrower" (see "Modulation Spectrum Table: Frequency
List" on page 88). The RBW and VBW are then adapted accordingly.

SCPI command:

LAY:ADD:WIND '2',RIGH,MST see LAYout:ADD[:WINDow]? on page 165
Results:

READ:SPECtrum:MODulation[:ALL] on page 197
READ:SPECtrum:MODulation:REFerence[:IMMediate] ? on page 198

Phase Error
Displays the phase error over time.

5 Phase Error

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

[
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Setting Default

Measurement Scope The slot selected as Slot to Measure

Averaging Configuration | Number of frames as selected in Statistic Count

Limit Check None

SCPI command:

LAY:ADD:WIND '2',RIGH, PERR see LAYout :ADD[:WINDow] ? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

Power vs Slot
Displays the power per slot in the current frame and over all frames. The result of the
(Power vs Time)limit check is also indicated.

Note: The power is measured for inactive slots, but not for slots outside the slot scope
(see chapter 5.6, "Defining the Scope of the Measurement”, on page 33).

4 Power vs Slot

The following power values are determined:

Table 4-5: Measured power values for Power vs Slot results

Value Description SCPI query for result value
Slot Analyzed slot number in frame(s)
[0.7]
PvT Power vs Time limit for the power vs time trace of the slot, | READ: BURSt : SPOWer:
Limit defined by the standard SLOT<Slot>:LIMit:FAIL?
on page 206

Delta to | The distance between the mid of the TSC and the TSC of | READ: BURSt : SPOWer :
Sync the Slot to Measure SLOT<Slot>:DELTatosync?

[NSP] | NSP stands for Normal Symbol Period, i.e. the duration | On page 205
of one symbol using a normal symbol rate (approx.

3.69us)

The measured "Delta to Sync" value has a resolution of

0.02 NSP.
Power Average power in slot in current or all frames READ:BURSt:SPOWer:
Avg SLOT<Slot>:CURRent:AVERage?
[dBm] on page 202

READ:BURSt : SPOWer:
SLOT<Slot>:ALL:AVERage?
on page 200
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Value Description SCPI query for result value

Power Maximum power in slot in current or all frames READ:BURSt:SPOWer:

Peak SLOT<Slot>:CURRent : MAXimum?
[dBm] on page 204

READ:BURSt:SPOWer:
SLOT<Slot>:ALL:MAXimum?

on page 201

Crest Crest factor in slot in current or all frames, i.e. Power READ:BURSt : SPOWer:

[dB] Peak / Power Avg SLOT<Slot>:CURRent:CRESt?
on page 203

READ:BURSt : SPOWer:
SLOT<Slot>:ALL:CRESt?
on page 200

SCPI command:

LAY:ADD:WIND '2',RIGH,PST see LAYout:ADD[:WINDow] ? on page 165
Results:

chapter 10.5.5, "Power vs Slot Results", on page 199
CALCulate<n>:LIMit<k>:FATL? on page 209

PvT Full Burst
The Power vs Time evaluation determines the power of all slots (bursts) in the selected
slot scope and performs a limit check against the specified PvT mask.

The "PvT Full Burst" result display shows the trace of the power values for all bursts in
the slot scope versus time. The PvT mask is indicated by red lines, and the overall result
of the limit check is shown at the top of the diagram.

Note: The result of the Power vs Time limit check for individual slots is indicated in the
"Power vs Slot" on page 21 evaluation.

|
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SCPI command:

LAY:ADD:WIND '2',RIGH,PTF see LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

TRACe [ :DATA] : X? on page 182

CALCulate<n>:LIMit<k>:FATL? on page 209

Transient Spectrum Graph

The transient spectrum is very similar to the modulation spectrum evaluation; it evaluates
the power vs frequency trace by measuring the power over several frames. However, as
opposed to the modulation spectrum evaluation, the entire slot scope (defined by the
Number of Slots to measure and the First Slot to measure) is evaluated in each frame,
including the rising and falling burst edges, not just the useful part in the Slot to Mea-
sure.

Furthermore, the number of fixed frequency offsets is lower, and the peak power is eval-
uated rather than the average power, as this measurement is used to determine irregu-
larities.

The "Transient Spectrum Graph" displays the measured power levels as a trace against
the frequencies for the specified slots.

The measured values can be checked against defined limits; the limit lines are indicated
as red lines in the diagram. The result of the limit check ("PASS"/"FAIL") is shown at the
top of the diagram.

Note: The GSM standards define both absolute and relative limits for the spectrum. The
limit check is considered to fail if either limit is exceeded.
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4 Transient Spectrum Graph

PASS 29.75 dBm
), 4

22.2168 kHz

Note: The graphical results only provide an overview of the spectrum. For a detailed
conformance check of the DUT to the GSM standard, use the "Transient Spectrum
Table" evaluation, which uses the required filtering.

The numeric results of the modulation spectrum evaluation are displayed in the "Modu-
lation Spectrum Table" on page 19.

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

Setting Default

Measurement Scope The slot scope defined by Number of Slots to measure and the First Slot to mea-
sure in the "Demodulation Settings" (see chapter 6.7.1, "Slot Scope",
on page 79).

Averaging Configuration | Number of frames as selected in Statistic Count

Limit Check Limit check of maximum (Max) trace

See chapter 5.12, "Limit Check for Transient Spectrum", on page 46

SCPI command:

LAY:ADD:WIND '2',RIGH, TSFD see LAYout:ADD[:WINDow]? on page 165
Results:

TRACe<n>[:DATA] ? on page 181

CALCulate<n>:LIMit<k>:FATL? on page 209

Transient Spectrum Table
The transient spectrum evaluates the power vs frequency trace of the slot scope by
measuring the power in these slots over several frames.

For details see "Transient Spectrum Graph" on page 23.

The "Transient Spectrum Table" displays the measured power levels and their offset to
the limits defined by the standard as numeric results.

Note: The GSM standards define both absolute and relative limits for the spectrum. The
limit check is considered to fail if either limit is exceeded.

Values that exceed either limit are indicated by red characters and an asterisk (*) next to
the value, and a negative "A to Limit" value.
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Offset
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Spectrum Table
Power Negative Offsets Power Positive Offsets
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Note: The graphical results of the transient spectrum evaluation are displayed in the
"Transient Spectrum Graph" on page 23.

The following values are displayed:

Table 4-6: Modulation spectrum results

Result

Description

Offset
[kHZ]

Fixed frequency offsets (from the center frequency) at which power is measured

Power Nega-
tive Offsets

Power at the frequency offset to the left of the center frequency
Levels are provided as:

[dB]: relative power level

[dBm]: absolute power level

A to Limit: power difference to limit defined in standard; negative values indicate the power
exceeds at least one of the limits

Power Positive
Offsets

Power at the frequency offset to the right of the center frequency
Levels are provided as:

[dB]: relative power level

[dBm]: absolute power level

A to Limit: power difference to limit defined in standard; negative values indicate the power
exceeds at least one of the limits

SCPI command:
LAY:ADD:WIND '2',RIGH,TST see LAYout:ADD[:WINDow]? on page 165

Results:

READ:SPECtrum:SWITching[:ALL]? on page 207
READ:SPECtrum:SWITching:REFerence[:IMMediate] on page 208

|
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Relevant Digital Standards

5 Basics on GSM Measurements

Some background knowledge on basic terms and principles used in GSM measurements
is provided here for a better understanding of the required configuration settings.

5.1 Relevant Digital Standards

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 5-1: 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)

5.2 Short introduction to 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.

Time domain vs frequency domain

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).

e
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Slots and frames

The time domain is divided into slots with a duration of 576.923 us (exactly: 3/5200 s).
8 slots (numbered 0 to 7) are combined into 1 frame with a duration of approximately
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).

Frequency bands and channels

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.

Uplink and downlink

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.
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Frequency [MHz]
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Fig. 5-1: The frequencies specified in the GSM standard
Table 5-2: 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 4504 |457.6 |460.4 |467.6 |[454.0 |464.0 (10 259 ... 293 -
MHz
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 |754.5 | 784.5 |30 438 ... 511 -
MHz
T-GSM 810 806.0 | 821.0 |851.0 | 866.0 |813.5 | 858.5 |45 0..75" -
MHz
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
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Short introduction to GSM (GMSK, EDGE and EDGE Evolution)

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
E-GSM 900 880.0 [915.0 [925.0 |960.0 [897.5 9425 |45 0...124 975 ... 1023
MHz
R-GSM 900 876.0 | 915.0 [921.0 | 960.0 | 895.5 |940.5 |45 0...124 955 ... 1023
MHz

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

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

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

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

Modulation modes

Different modulation modes are used in the GSM mobile radio network. The original GSM
modulation is GMSK, with the normal symbol rate (NSR) of approximately 270.833
ksymb/s (exactly: 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 5-1).

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 (exactly:
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 5-1).

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
kbit/s or 5 x 270.833 kbit/s, respectively. The details are specified in chapter 4 "3GPP TS
45.004" (see table 5-1).

The QPSK, 16QAM and 32QAM modulation with a 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 5-1).

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

e
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Modulation Spectrum
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Fig. 5-2: GMSK and 8PSK modulation spectrum

Increasing the bandwidth - multiple slots (GPRS, HSCSD)

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.

Normal and higher symbol rates

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 FSW GSM application in this respect is that the mobile
can send power on a frequency in more than one slot.

5.3 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 time slot.

Subchannels

The standard specifies the downlink signal using Adaptive QPSK (AQPSK) modulation
(see 3GPP TS 45.004), where two "subchannel" binary sequences are multiplexed to

e
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AQPSK Modulation

form a single QPSK sequence. The ratio of powers for the subchannels is referred to as
the "Subchannel Power Imbalance Ratio" (SCPIR). One of the subchannels is interpreted
as interference. The value of SCPIR affects the shape of the AQPSK constellation. For
an SCPIR of 0dB the constellation is square (as in "normal" QSPK), while for other values
of the SCPIR the constellation becomes rectangular.

Training sequences (TSCs)

A new set of training sequences (TSCs) has also been proposed (see 3GPP TS 45.002)
for GMSK signals. The previous TSCs for GMSK bursts are listed as "Set 1", while the
new TSCs are listed as "Set 2". AQPSK signals can be formed using TSCs from Set 1
on the first subchannel and TSCs from either Set 1 or Set 2 on the second subchannel.
In case a TSC from Set 2 is used, it should match the TSC from Set 1, i.e. TSC<n> from
Set 1 on subchannel 1 should match TSC<n> from Set 2 on subchannel 2, forn =0..7.

TSC vs "Midamble™

The terms TSC and Midamble are used synonymously in the standard. In this documen-
tation, we use the term TSC to refer to the known symbol sequence in the middle of the
slot.

5.4

The R&S FSW GSM application supports measurement of the following signals:

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

The following measurement of the above signals are supported:

e Power vs Time

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

e Spectrum (modulation, transient) including limit check

AQPSK Modulation

The AQPSK modulation scheme as proposed for use in GSM systems is illustrated in
figure 5-3. First, the bits from two users (subchannels 1 and 2) are interleaved. The com-
bined bit sequence is then mapped to an AQPSK constellation which depends on the
SCPIR value. The AQPSK symbols are then modulated using the linearized GMSK pulse
(see 3GPP TS 45.004).

SCIPR
Sub-chanel 1 bits —ag.as,..—3 .
= AQPSK — Tx Filter Tx
Interleaver  agba,a,by,.. - Fsosn.— X L.
Sub-chanel 2 bits —b,bs,..— Mapping (Lingarized GMSK) aveform

Fig. 5-3: AQPSK modulation scheme for GSM systems
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Trigger settings

The proposed AQPSK mapping (as assumed in the R&S FSW GSM application) is given
in table 5-3 and illustrated in figure 5-4, where the first (leftmost) bit corresponds to sub-
channel 1 and the second (rightmost) bit corresponds to subchannel 2.

Table 5-3: AQPSK symbol mappings [reproduced from 3GPP TS 45.004]

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

(0,0) el

(0,1) ele

(1,0) -ede

(1,1) -eld

The AQPSK modulation constellation diagram is shown in figure 5-4, where the value a
is an angle related to the SCPIR as follows:

SCPIRg = 20*logy,ftan(a) ] dB

Q

A

(1 ’(0/),.‘,,’—-,, '(0!0)
st T Ny

i

/ %

(1,1) (0,1)

Fig. 5-4: AQPSK constellation [reproduced from 3GPP change request document GP-100275].

5.5 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 FSW GSM application needs the frame start as a time reference. The
R&S FSW GSM application searches for a frame start after every 1/Q data acquisition.
The required search effort depends on the trigger mode.

Consider 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 1/Q data. This is the slowest frame search mode.
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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 the 1/Q data capture is triggered.

e With the "External Trigger", the measurement is triggered by an external signal (con-
nected to the "EXT TRIGGER" input of the R&S FSW). The GSM application assumes
that the frame start (i.e. the "active part" in slot 0) 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 maxi-
mize 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).

Trigger source for MSRA Master

Any trigger source other than "Free Run" defined for the MSRA Master is ignored when
determining the frame start in the R&S FSW GSM application. For this purpose, the trig-
ger is considered to be in "Free Run" mode.

5.6

Refer to chapter 6.5, "Trigger Settings", on page 69 to learn more about appropriate
trigger settings and to chapter 6.3, "Signal Description", on page 51 for information on
the frame/slot configuration.

Defining the Scope of the Measurement

The R&S FSW GSM application is slot-based. It can measure up to 8 consecutive GSM
slots (1 frame) and store the power results for all slots ("Power vs Time" and "Power vs
Slot" measurements, see "PvT Full Burst" on page 22 and "Power vs Slot" on page 21).

In previous R&S signal and spectrum analyzers, the term "burst" was used synonymously

J for "slot". In this documentation, we use the term "burst" when the signal behaves like a

pulse, i.e. power is ramped up and down. The up ramp is referred to as the rising edge,
the down ramp as the falling edge. A burst may occur within one or more slots, which is
a measure of time in the captured signal. Thus, a burst may coincide with a slot, but it
must not necessarily do so.

Usually only slots in which a burst is expected are of interest. Such slots are defined as
active slots in the signal description.

Within this slot scope (defined by First Slot to measure and Number of Slots to mea-
sure), a single slot ( Slot to Measure) is selected for a more detailed analysis (e.g.
"Modulation Accuracy" measurement, see "Modulation Accuracy" on page 16). The Slot
to Measure is required for the following reasons:

e To provide the reference power and time reference for the "Power vs Time" mea-
surement (see "PvT Full Burst" on page 22). Typically, the masks for all slots are

e
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time-aligned according to the timing of the Slot to Measure (see "Limit Line Time
Alignment" on page 86).

e All "Modulation Spectrum" results are based on the Slot to Measure (see "Modulation
Spectrum Graph" on page 18). (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 "Transient Spectrum Graph" on page 23).

e All results that require demodulation of one slot and statistical analysis (e.g. Modu-
lation Accuracy, Phase Error, and EVIM) are based on the Slot to Measure.

The slot scope is defined in the "Demodulation Settings" (see chapter 6.7.1, "Slot
Scope", on page 79), and it is indicated by a filled green box in the "Frame Configura-
tion" (see figure 5-6). The Slot to Measure is indicated by a filled blue box.

Frame configuration and slot scope in the channel bar

In the channel bar of the R&S FSW GSM application, as well as in the configuration
"Overview", the current frame configuration and slot scope are visualized in a miniature
graphic.

Device f Band BTS Morm al/E

Slot Scope '

Fig. 5-5: Frame configuration in GSM application channel bar

The graphic can be interpreted as follows:

Shape/Color Meaning

— Each slot is represented by a small box

T Active slots are indicated by polygonal symbols

)

E Slots within the defined slot scope are highlighted green
|

,:: The defined Slot to Measure is highlighted blue

Frame configuration in the Frame and Slot Scope dialog boxes

The same graphic is displayed in the "Frame Configuration" of the "Frame" dialog box
(see "Frame Configuration: Select Slot to Configure" on page 54) and in the "Slot
Scope" tab of the "Demodulation” dialog box (see chapter 6.7.1, "Slot Scope”,

on page 79).

e
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Overview of filters in the R&S FSW GSM application

Demodulation Settings —

Slot Scope Frame Slot Demodulation

lot Measurements

Slot to Measure

Multi-Slot M ments

MNo. Slots to Measure [5

First Slot to Measure [2

Frame Configu

Fig. 5-6: Frame configuration in "Slot Scope"” settings

This graphic can be interpreted as follows:

e Each slot is represented by its number (0 to 7).
e Slot numbers within the defined slot scope are highlighted green.
® The number of the defined Slot to Measure is highlighted blue.

e Active slots are indicated by polygonal symbols above the number which contain the
following information:
— The burst type, e.g. "Norm" for a normal burst
— The modulation, e.g. GMSK

— The training sequence TSC (and Set) or Sync (for access bursts)

Overview of filters in the R&S FSW GSM application

The R&S FSW GSM application requires a number of filters for different stages of signal
processing. These include the "Multi Carrier" filter (for multi-carrier base station meas-
urements only), the "Power vs Time" filter and the "Measurement" filter. A signal flow
diagram is shown in figure 5-7 to illustrate where the different filters are used.

|
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Overview of filters in the R&S FSW GSM application

Buffer

Synchronization

Y
Extract
Slot
Scope

| Power vs Time

Y
Exdract
Slot to

Measure

PvT

Filter

Measurements

Transiant

- Spectrum
Measurements

o | Referance Signal

Generation

Demod

Measuremnts

ent

Filtar

A

Modulation

Y

Fig. 5-7: Signal flow diagram highlighting filtering operations

Multi-Carrier Filter

Spectrum
Measurements

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 59). 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 5-8.

Magnitude Response of the Multl Carmer Filter

80 . . - Fassbahd Cretail ' ! :
Wil 0.01 :

T S o l‘/\j\/\/\f\/\!l T

) I 001 :

0

201

Magnitude {dB)

0 200
Frequency (kKHz)

Fig. 5-8: Frequency Response of the Multi Carrier Filter
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5.7.2 Power vs Time Filter
The "Power vs Time" filter is used to suppress out-of-band interference in the Power vs
Time measurement (see "PvT Full Burst" on page 22).
The following filters are available:

Single carrier filters:
e 1 MHz Gauss
e 500 kHz Gauss

e 600 kHz
Multi-carrier filters:
e 400 kHz MC

e 300 kHzMC

N\ The PvT filter to use is determined internally, also depending on whether a single or multi-
carrier DUT is measured (see "Multi Carrier BTS" on page 59.

The magnitude and step responses of the different "Power vs Time" filters are shown in
figure 5-9 and figure 5-10, 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.

Maagnitude Response of Power vs Time Filters

20 ; : : | : . .
; ; : ; — 1 MHz Gauss
il — 500 kHz Gauss H
— 500 kHZ
20 — 400 kHz MC H
: ; : 200 KHZ MC
g 60 .
L)
g -s0f : i i L
E : : : :
-140+ b ! ﬁ'- 'kt- : |
L L b
~160} b et g AR ; hlll { ’
: | ; i
18 i I I I 1
s 3 i2 I 0 1 7 3 4

Frequency (vHz)

Fig. 5-9: Magnitude Response of the Power vs Time Filters

|
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Step Response of Power vs Time Filters

1 WiHz Gauss
0.8 ——500 kHz Gauss
600 kHz
0.8 H ——a00 kHz MC

300 kHz MC

Maanitude [dB)
[wr]
T

[

15

Time {us)

25 3

Fig. 5-10: Step Response of the Power vs Time Filters

5.7.3 Measurement Filter

The "Measurement" filter is used to limit the bandwidth of the demodulation measure-
ments and is described in the 3GPP standard document TS 45.005 for QPSK, 8PSK,
16QAM and 32QAM as follows:

® a raised-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 a raised-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 FSW GSM
application 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 5-11.
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Fig. 5-11: Magnitude Responses of Measurement Filters for Demodulation Measurements

5.8

Dependency of Slot Parameters

The parameters that define a slot used for a GSM measurement are dependant on each
other, and only the following combinations of these parameters are available in the R&S
FSW GSM application (see chapter 6.3.2, "Slot Settings", on page 54).

Table 5-4: Dependency of slot parameters

Burst Type | Modulation Filter TSC
AB GMSK GMSK Pulse TS0, TS1,TS2
AB GMSK GMSK Pulse User
HSR QPSK, 16QAM, 32QAM | Narrow Pulse, TSCO,...,TSC7
Wide Pulse
HSR QPSK, 16QAM, 32QAM | Narrow Pulse, User
Wide Pulse
NB 8PSK, 16QAM, 32QAM | Linearised GMSK Pulse TSCO,...,TSC7
NB 8PSK, 16QAM, 32QAM | Linearised GMSK Pulse User
NB AQPSK Linearised GMSK Pulse Subchannel 1:
TSC O (Set 1), ..., TSC 7 (Set 1)
Subchannel 2:
TSC 0 (Set 1), ..., TSC 7 (Set 1),
TSC 0 (Set2), ..., TSC 7 (Set 2)
NB AQPSK Linearised GMSK Pulse Subchannel 1: User
Subchannel 2: User

|
User Manual 1173.9263.02 —

02

39




R&S®FSW-K10

Basics on GSM Measurements

Definition of the Symbol Period

Burst Type | Modulation Filter TSC

NB GMSK GMSK Pulse TSC 0 (Set 1), ..., TSC 7 (Set 1),
TSC 0 (Set 2), ..., TSC 7 (Set 2)

NB GMSK GMSK Pulse User

5.9 Definition of the Symbol Period

5.9.1

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 5-12. The phase of a GMSK signal due to a sequence of symbols {a} is defined in
the standard as:

i

W= a,mh |g) du

Phase of a GMSK signal due to a sequence of symbols (5 - 1)
where:

e g(t): the frequency pulse
e T: the normal symbol period

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 GMSK
Frequency Pulse (top) and phase of the first tail symbol (bottom). This is also the start of
the bit period of bit number 0 (the first tail bit) as defined in 3GPP TS 45.002."

The phase change due to the first tail symbol is illustrated at the bottom of GMSK Fre-
quency Pulse (top) and phase of the first tail symbol (bottom), 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.

e
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GMSK Frequency Pulse

e
W e
T
1

Frequency
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1
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-2A -2 -1.8 -1 A 1] 05 1 1.5 2 25
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DB T T T T I T T T T
D6 .

Decision Instant

Symbaol
Period

1 I 1
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Fig. 5-12: 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 5-13. 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. The baseband signal due to a sequence of symbols {5} is defined in the
standard as:

y(t') =) s, co(t'=iT +2T)

Baseband signal due to a sequence of symbols (5 - 2)
where:

Co(t): the transmit pulse

Note that the standard specifies:

"The time reference t' = 0 is the start of the active part of the burst as shown in EDGE
transmit pulse (top) and the first transmitted symbol (bottom). 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 EDGE
transmit pulse (top) and the first transmitted symbol (bottom), where it can be seen that

e
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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 Transmit Pulse

— 15 T T T T T T
=
I
M
E 1t |
S
E
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E 05F 4
=
=
-:{ I:I 1 L 1 1

-2 1 0 1 2 3 4 4

Tirme (Syrmbol Periods)
First Transmitted Symbal Amplitude

g 15 T T T T T T
[ak) .
!
= Decision Instant
E 1t .
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E
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E 05F : i
= Symial
E Period | | |

-2 -1 0 1 2 3 4 5
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Fig. 5-13: 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.

5.9.3

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

For the newer "reduced" symbol period (higher symbol rate) the standard document
"3GPP TS 45.004" defines two transmit pulse shapes; the so-called "narrow" and "wide"
pulses. The narrow pulse is the same linearised GMSK pulse as described in chap-

ter 5.9.2, "8PSK, 16QAM and 32QAM Modulation (Normal Symbol Rate)", on page 41,
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 5-14,
where you can see that the center of the pulse occurs at 3T, with T being the reduced
symbol period. For a sequence of symbols {}, the transmitted signal is defined in the
standard as:

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

The transmitted signal for a sequence of symbols (5 - 3)

where:
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c(t): the transmit pulse(which may be either the narrow or wide pulse)
Note that the standard specifies:

"The time reference t' = 0 is the start of the active part of the burst as shown in EDGE
Evolution transmit pulses (top) and the first transmitted symbols (bottom). This is also the
start of the symbol period of symbol number 0 (containing the first tail bit) as defined in
3GPP TS 45.002."

The transmitted pulse for the first tail symbol is illustrated at the bottom of EDGE Evolution
transmit pulses (top) and the first transmitted symbols (bottom), 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 Pulses

— 15 T T T T T T T T
E Marrow Pulse
w11 ———Vide Pulse
=
)
£ 04F
i)
E
= 0Or cali =
o
£
C:[ _D5 1 1 1 1 1 1 1 1

-2 -1 0 1 2 3 4 ] ]

Time (Reduced Symbal Periods)
First Transmitted Symbol Amplitude

— 15 T T T B T T T T T
= .
E Decision Instant Narrow Pulse
= —— —Wide Pulse
£
)
£ 045 8
i)
=
= = ! - 4
=8 Period
E
'{ DE | | | | | | | |

-2 -1 0 1 2 3 4 ] ]

Time (Reduced Symbal Periods)

Fig. 5-14: EDGE Evolution transmit pulses (top) and the first transmitted symbols (bottom)

Timeslot Alignment

Reference Time

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

"Irrespective of the symbol duration used, the center of the training sequence shall occur
at the same point in time. "
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This is illustrated in Figure 5.7.3 of the standard document "3GPP TS 45.010" which is
reproduced below for convenience (figure 5-15). Due to this requirement, the "middle of
TSC" or "center of Active Part" shall be used as the reference time when specifying time-
slot alignment. Additionally, the "middle of TSC" is used for the alignment of the Power
vs Time limit masks (see also "Limit Line Time Alignment" on page 86).

- IT50M13 s A7T50013 s -
- 5 o g 3 G -
-+ 355213 pis bl 55213 s = Mormal Symbol Period
Burst
i S
a3 58 b3 58 o
-+ =+
AR/13 0 < 75013 s »
- 3540013 1
- 3540113 ps >
o s Reduced Symbol Period
HE 69 1 69 4 o Burst

Fig. 5-15: Timing alignment between normal symbol period and reduced symbol period bursts

As described in chapter 5.9, "Definition of the Symbol Period", on page 40, the middle of
TSC can be defined with respect to symbol periods and symbol decision instants. This
is illustrated in figure 5-16. You can see that for normal symbol period bursts (Normal
bursts), the middle of TSC 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
K EDGE Symbol 74 Decision

o 71|z | 73| 7a | 5| 78 147 | Normal Symbol
Periods
Middle of
Midamble
0 g5 |86 | a7 | 8e | 89 | w0 | o1 176 | Reduced Symbol
Periods

Symbol 88 Decision

Fig. 5-16: Middle of TSC for normal and reduced symbol period bursts.

Timeslot alignment within the frame

The standard document "3GPP TS 45.010" provides details on the alignment of slots
within the GSM frame:
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"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 53), which are illustrated in figure 5-17.

Siot 0 Sl 1 S/on2 Sl 3 Skt 4 Siot 5 Shot § Slol 7
Mddle of Midcia of Middle of Middka of Middla ot Middle of Misdia of Midde of
Midamble: Midarrbie Mickamble Midarrinke Micsmbh: Midarnble Midamile Midamkie
157 MNSP 156 NSP. 156 NSP' 154 NSP 157 NSP 158 MNSP 156 NSP 158 NSP
186 4 RSP 187.2 RSP 87 2 RSP 1872 RSP 168.4 RSP 187 2 RSP 187.2 RSP 187 2 RSP
Active Active Active Active Active Active Active Active Active
Part Part Part Part Part Part Part Part Part

t— Slot 0 —— Slot 1 —¢— Slot 2 —%— Slot 3 —— Slot 4 —— Slot 5 —f— Slot 6 —— Slot 7 —— Slot 0 —

Sio 0 Shal 1 Siot2 Shl 3 Skt 015 Skt 6 Sl T
Middle of Middie of Middle of Middie of Mickdle af Middle of Middie of Middie of

Midamble: Midaambrie Midamble Midarnbrle Micamibke Midarnble Midaile Midamble
156,25 NSP 156.25 NSP 154,25 NP 15625 NSP 156,25 NGP 156,25 NSP 156,25 NSP 156,25 NSP
187 5 RSP 1876 RSP 147 5 RSP 187 5 RSP 167 5 RSP 187 5 RSP 1875 RSP 187§ REP
Active Active Active Active Active Active Active Active Active
Part Part Part Part Part Part Part Part Part

«— Slot 0 —— Slot 1 —)lb Slot 2 —— Slot 3 —)lh Slot 4 —1(— Slot 5 —)lb Slot 6 —1& Slot 7 —— Slot 0 —

Fig. 5-17: "Not equal”(top) and "equal” (bottom) timeslot length criteria

Note that, since the reference point at the "middle of TSC" of each slot must coincide,
the length of the guard interval between successive bursts will depend on both the time-
slot 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 period length is somewhat
more complicated, and the possible values are summarized in Table 5.7.2 of "3GPP TS
45.010", reproduced below as Guard period lengths between different timeslots, for con-
venience:

Table 5-5: 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
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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

reduced symbol 9.25 8.25 1.1 9.9

period to

normal symbol

period

reduced symbol 9.5 8.5 11.4 10.2

period to

reduced symbol

period

5.11 Limit Check for Modulation Spectrum

The determined "Modulation Spectrum” values in the average (Avg) trace can be checked
against limits defined by the standard; the limit lines and the result of the limit check are
indicated in the "Modulation Spectrum" diagram (see "Modulation Spectrum Graph"

on page 18).

The GSM standards define both absolute and relative limits for the spectrum. The limit
check is considered to fail if either limit is exceeded.

The limits depend on the following parameters:

e Frequency band
e Device Type (only BTS type, not MS type)

e Burst Type / Modulation / Filter - limits are different for Higher Symbol Rate and Wide
Pulse Filter (case 2) and others (case 1), see 3GPP TS 45.005, chapter 4.2.1.3

e The measured reference power (30 kHz bandwidth)

® Number of active carriers for multi-carrier BTS (see "No. of active Carriers"
on page 59). The limit is relaxed by 10*log10(N) dB for offset frequencies 21.8 MHz,
see 3GPP TS 45.005 chapter 4.2.1.2

5.12 Limit Check for Transient Spectrum

The determined "Transient Spectrum Accuracy" values can be checked against limits
defined by the standard; the limit lines and the result of the limit check are indicated in
the "Transient Spectrum" diagram (see "Transient Spectrum Graph" on page 23).

The limits depend on the following parameters:

e Graph: Limit check of maximum (Max) trace
e Table: Limit check of absolute and relative scalar values
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e The limit masks are generated adaptively from the measured signal.

e The limits depend on the following parameters:
— Frequency band (not for MS)

— Burst Type / Modulation / Filter (not for MS)
— The measured reference (slot) power

5.13 GSM in MSRA Operating Mode

The GSM application can also be used to analyze data in MSRA operating mode. In
MSRA operating mode, only the MSRA Master actually captures data; the MSRA appli-
cations receive an extract of the captured data for analysis, referred to as the analysis
interval. For the R&S FSW GSM application in MSRA operating mode, the analysis
interval corresponds to the GSM capture buffer, and is defined by the same settings used
to define the data acquisition in Signal and Spectrum Analyzer mode (see chapter 6.6,
"Data Acquisition", on page 74). In addition, a capture offset can be defined, i.e. an
offset from the start of the captured data to the start of the analysis interval for the R&S
FSW GSM measurement.

Data coverage for each active application

Generally, if a signal contains multiple data channels for multiple standards, separate
applications are used to analyze each data channel. Thus, it is of interest to know which
application is analyzing which data channel. The MSRA Master display indicates the data
covered by each application, restricted to the channel bandwidth used by the corre-
sponding standard (for GSM: 200 kHz), by vertical blue lines labeled with the application
name.

Trigger source for MSRA Master

Any trigger source other than "Free Run" defined for the MSRA Master is ignored when
determining the frame start in the R&S FSW GSM application (see chapter 5.5, "Trigger
settings", on page 32).

In the default state in MSRA operating mode, the Sequencer is active in continuous mode.
Thus, the MSRA Master performs a data acquisition and then the active applications
evaluate the data in turn, after which the MSRA Master performs a data acquisition and
so on. As opposed to some other R&S FSW applications in MSRA mode, statistical eval-
uation of the traces (averaging, MinHold, MaxHold) is not reset after each evaluation in
the R&S FSW GSM application.

continuous data acquisition in MSRA operating mode over a longer period (e.g. over
night), and then checking the average or MinHold/MaxHold trace to detect any irregular-
ities in the captured data.

@ You can take advantage of this feature in the R&S FSW GSM application by performing

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.
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Default Settings for GSM measurements

Configuration

GSM measurements require a special application on the R&S FSW, which you activate
using the MODE key on the front panel.

When you switch a measurement channel to the GSM application the first time, a set of
parameters is passed on from the currently active application (see chapter 6.1, "Default
Settings for GSM measurements"”, on page 48). After initial setup, the parameters for
the measurement channel are stored upon exiting and restored upon re-entering the
channel. Thus, you can switch between applications quickly and easily.

When you activate a measurement channel in the GSM application, a GSM measurement
for the input signal is started automatically with the default configuration. The "GSM"
menu is displayed and provides access to the most important configuration functions.

The MARKER FUNCT and LINES menus are currently not used.

/ Transducer factors (frequency response correction of external components like power

splitters, cables or attenuator pads) are not supported within the R&S FSW GSM appli-
cation.

Importing and Exporting I/Q Data

The I/Q data to be evaluated in the GSM application can not only be captured by the GSM
application itself, it can also be imported to the application, provided it has the correct
format. Furthermore, the evaluated 1/Q data from the GSM application can be exported
for further analysis in external applications.

The import and export functions are available in the "Save/Recall" menu which is dis-
played when you select the Bl "Save" or k&l "Open" icon in the toolbar.

For details on importing and exporting I/Q data see the R&S FSW I/Q Analyzer User
Manual.
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Default Settings for GSM measurements

When you switch a measurement channel to the GSM application the first time, a set of
parameters is passed on from the currently active application:

e center frequency and frequency offset
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e reference level and reference level offset

e attenuation

e preamplification

e signal source
e input coupling

After initial setup, the parameters for the measurement channel are stored upon exiting
and restored upon re-entering the channel. Thus, you can switch between applications

quickly and easily.

Apart from these settings, the following default settings are activated directly after a
measurement channel has been set to the GSM application, or after a Preset Channel:

Table 6-1: Default settings for GSM channels

Parameter Value
Sweep mode CONTINUOUS
Trigger settings FREE RUN
Device type BTS Normal
Mutli-Carrier BTS Off

Power class 1

Frequency band E-GSM 900
Modulation NB GMSK
Y1G-Preselector Off

Capture time 100.0 ms
Swap 1/Q Off

Statistic count 200

Slot to Measure 0

No. slots to measure 1

First slot to measure 0
Synchronization Burst + TSC

TSC

TSC 0 (Set 1)

Measure only on sync

Off

Evaluations

Window 1: Magnitude Capture
Window 2: PvT Full Burst
Window 3: Modulation Accuracy

Window 4: Power vs Slot

|
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Table 6-2: Default traces depending on result display

Result display Trace 1 Trace 2 Trace 3 Trace 4

Magnitude Capture | Clear Write - - -

Power vs Time Average Max Hold Min Hold Clear Write
EVM vs Time

Phase Error vs
Time

Magnitude Error vs
Time

Modulation Spec- Average Clear Write - -
trum Graph

Transient Spectrum | Max Hold Clear Write - -
Graph

6.2 Configuration Overview

- Throughout the measurement channel configuration, an overview of the most important

Lar

currently defined settings is provided in the "Overview". The "Overview" is displayed when
i\ Ou select the "Overview" icon, which is available at the bottom of all softkey menus.

Dreywice / Bapd CT
e —— In'dA  Frea L ARECA 1325 G- Slok Serdne -

Device Type

Multi Carrier BIS

Power Class Source Copture Time
Frequency Band ed Level Lewed S
Modulation Level Offset Offset Statistic Count

= B
Signal Description Input / Frontend Trigger Data Acqg ion

il
Result Config Display Config g
¥ Asiks |

Elee e R (Tl 1 Magnitude Capture 3

In addition to the main measurement settings, the "Overview" provides quick access to
the main settings dialog boxes. The individual configuration steps are displayed in the
order of the data flow. Thus, you can easily configure an entire measurement channel
from input over processing to output and analysis by stepping through the dialog boxes
as indicated in the "Overview".

In particular, the "Overview" provides quick access to the following configuration dialog
boxes (listed in the recommended order of processing):

1. Signal Description
See chapter 6.3, "Signal Description”, on page 51

|
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2. Input and Frontend Settings
See chapter 6.4, "Input and Frontend Settings", on page 59

3. Triggering
See chapter 6.5, "Trigger Settings", on page 69

4. Data Acquisition
See chapter 6.6, "Data Acquisition", on page 74

5. Demodulation Settings
See chapter 6.7, "Demodulation”, on page 78

6. Measurement Settings
See chapter 6.8, "Measurement Settings", on page 84

7. Result Configuration
See chapter 7.1, "Result Configuration”, on page 90

8. Display Configuration
See chapter 7.2, "Display Configuration", on page 96

To configure settings

» Select any button to open the corresponding dialog box. The corresponding dialog
box is opened with the focus on the selected setting.

Preset Channel
Select the "Preset Channel" button in the lower lefthand corner of the "Overview" to
restore all measurement settings in the current channel to their default values.

Note that the PRESET key on the front panel restores all measurements in all mea-
surement channels on the R&S FSW to their default values!

For details see chapter 6.1, "Default Settings for GSM measurements"”, on page 48.

SCPI command:
SYSTem:PRESet :CHANnel [ :EXECute] on page 115

Specifics for

The measurement channel may contain several windows for different results. Thus, the
settings indicated in the "Overview" and configured in the dialog boxes vary depending
on the selected window.

Select an active window from the "Specifics for" selection list that is displayed in the
"Overview" and in all window-specific configuration dialog boxes.

The "Overview" and dialog boxes are updated to indicate the settings for the selected
window.

Signal Description

The signal description provides information on the expected input signal, which optimizes
frame detection and measurement.

|
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The "Signal Description" settings are available from the configuration "Overview".

o Frame and DUT SettiNgsS...ccouuiiiiiiiiiiiiiieiee ettt 52
L IS 1 (o A0S 1= 1] o 54
L IV I0 L O 14 4 =Y S 7= 1 ] o LR 58

6.3.1 Frame and DUT Settings

Frame settings determine the frame configuration used by the device under test.

The "Frame" settings are available when you do one of the following:

e In the "Overview", select the "Signal Description" or "Demodulation” button, then
switch to the "Frames" tab.

| Frame sSlot Multi Carrier

Device Linder Test

Device Type BTS Mormal

Frequency Band E-GSM 900

Power Class

Configu

Equal Time Slot Lengths

0 Configure

Device Type
Defines the type of device under test (DUT). The following types are available:

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 117

|
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Frequency Band
The frequency band defines the frequency range used to transmit the signal.

For details see "Frequency bands and channels" on page 27.
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 "E-GSM 900".

SCPI command:
CONFigure[:MS]:NETWork[:TYPE] on page 118
CONFigure[:MS]:NETWork:FREQuency:BAND on page 118

Power Class
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 119

Equal Timeslot Length
This parameter is only taken into account if "Limit Time Alignment" is set to "Slot to mea-
sure" (see "Limit Line Time Alignment" on page 86).

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

In this case, the limit line for each slot (required for the "Power vs Time" spectrum masks)
is aligned by measuring the TSC of the Slot to Measure only, and using this value to align
the limit line for all slots in the frame (see also "PvT Full Burst" on page 22).

If deactivated, slots number 0 and 4 of a frame have a longer duration, all others have a
shorter duration compared to the "Equal Timeslot Length" (157, 156, 156, 156, 157, 156,
156, 156 normal symbol periods).

|
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See GPP TS 51.021 and 3GPP TS 45.010 chapter "6.7 Timeslot length" for further
details.

SCPI command:
CONFigure[:MS] :CHANnel: FRAMe:EQUal on page 120

Frame Configuration: Select Slot to Configure
This area shows a graphical representation of the configuration of each slot. Select a slot
to display its "Slot" dialog box (see chapter 6.3.2, "Slot Settings", on page 54).

For active slots the following information is shown:

e The burst type, e.g. "Normal (NB)" for a normal burst.
e The modulation, e.g. GMSK.
e The training sequence TSC (and Set)

For details on how to interpret the graphic, see "Frame configuration and slot scope in
the channel bar" on page 34.

6.3.2 Slot Settings

The "Slot" settings are available when you do one of the following:

e In the "Overview", select the "Signal Description" or "Demodulation" button, then
switch to the "Slot" tab.

e Press the MEAS CONFIG key, then the "Slot to Measure" softkey.

The individual slots are configured on separate tabs. The dialog box for the selected slot
is displayed directly when you select a slot in the "Frame Configuration" graphic on the
"Frame" tab (see "Frame Configuration: Select Slot to Configure" on page 54).

To configure a different slot, select the corresponding vertical tab in the "Slot" tab.

Slot structure display
The basic slot structure according to the selected Frequency Band and Power Class is
displayed graphically for reference.

White fields indicate unknown data; colored fields indicate known symbol sequences.

The slot settings vary slightly for different burst types.

|
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Frame Slot Multi Carrier

Slot 0O ail Data T8C Data 3

Slot 1

Burst Type Mormal Burst (WB)
Slot 2

Modulation
Slot 3

Filter GMSK Pulse

Slot 4

it Training Sequence TSC REIEIEEISSH]

User TSC

000000000000 00000000
000000

Slot 6

Slot 7

Frame Slot Multi Carrier

Slot 0 pata (fa

Slot 1

Burst Type Access Burst (AB)

Slot 2
Modulation

Slot 3
Filter

Slot 4 —
Timing Advance

Slot 5

Sync
Slot 6
User Sync 0O0O0OD0DO0DO00O0D000000000000

Stot 7 0000000000 0000000000

Fig. 6-2: Slot configuration for access burst
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\ The "Slot" settings are dependant on each other, and only specific combinations of these
/ parameters are available in this dialog box (see chapter 5.8, "Dependency of Slot Param-
eters", on page 39).

Slot State (On/Off)
Activates or deactivates the selected slot. The R&S FSW GSM application expects an
input signal within the active slots only.

At least the Slot to Measure must be active in order to evaluate it.

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<Number>[:STATe] on page 122

Burst Type
Assigns a burst type to the selected slot.

The following burst types are supported:
e Normal (NB)

e Higher Symbol Rate (HB)

e Access Burst (AB)

The graphical slot structure is adapted according to the selected burst type.

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<Number>:TYPE on page 127

Modulation
Defines the modulation used in the slot.

The following modulation types are supported for normal and higher symbol rate bursts:
GMSK (default)

QPSK

8PSK

16QAM

32QAM

AQPSK

For access bursts, only GMSK modulation is supported.

The graphical slot structure is adapted according to the selected modulation.

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<Number>:MTYPe on page 122

SCPIR
This parameter is only available for AQPSK modulation.

It specifies the Subchannel Power Imbalance Ratio (SCPIR). The value of SCPIR affects
the shape of the AQPSK constellation (see chapter 5.4, "AQPSK Modulation",

on page 31). For an SCPIR 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>:SCPir on page 123

|
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Filter
Specifies the pulse shape of the modulator on the DUT and thus the measurement filter
in the R&S FSW GSM application.

(For details see chapter 5.7.3, "Measurement Filter", on page 38).

The following filter types are supported for normal and higher symbol rate bursts:
e GMSK Pulse

e Linearised GMSK Pulse

e Narrow Pulse

e Wide Pulse

For access bursts, only a GMSK Pulse filter is supported.

SCPI command:
CONFigure[:MS] :CHANnel: SLOT<Number>:FILTer on page 121

Timing Advance (Access Burst only)
Specifies the position of an access burst within a single slot as an offset in symbols from
the slot start.

SCPI command:
CONFigure[:MS] :CHANnel : SLOT<Number>:TADVance on page 125

Training Sequence TSC / Sync
(Note: for Access bursts, this setting is labelled "Sync", but the functionality is the same.)

The Training Sequence TSC or Sync values are known symbol sequences used to syn-
chronize the measured signal with the expected input signal in 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 the User
TSC / User Sync table.

For more information on TSCs see "Training sequences (TSCs)" on page 31.

SCPI command:

CONFigure[:MS] :CHANnel : SLOT<s>:TSC on page 125

AQPSK:

CONFigure[:MS] :CHANnel : SLOT<s>:SUBChannel<ch>:TSC on page 124

User TSC / User Sync
(Note: for Access bursts, this setting is labelled "User Sync", but the functionality is the
same.)

Defines the bits of the user-defined TSC or Sync. The number of bits depend on the burst
type and the modulation and is indicated in table 6-3.

For AQPSK modulation, the training sequence is defined for each subchannel, see
chapter 5.4, "AQPSK Modulation", on page 31.

Note:

As the "User TSC" table in the dialog box only displays 25 bits at a time, a scrollbar
beneath the table allows you to display the remaining bits. The currently selected bit
number is indicated in the center of the scrollbar.

|
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Table 6-3: Number of TSC bits depending on burst type and modulation

Burst Type Modulation Number of Bits
Normal GMSK 26

Normal 8PSK 78

Normal 16QAM 104

Normal 32QAM 130

Higher Symbol Rate QPSK 62

Higher Symbol Rate 16QAM 124

Higher Symbol Rate 32QAM 155

Access Burst GMSK 41

SCPI command:

CONFigure[:MS] :CHANnel : SLOT<s>:TSC:USER on page 126

AQPSK:

CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC:USER on page 124

6.3.3 Multi-Carrier Settings

The "Multi-Carrier" settings are only required for signals from base stations capable of
using multiple carriers. They are available from the "Signal Description" dialog box which
is displayed when you select the corresponding button in the configuration "Overview".

Frame Slot Multi Carrier

Multi Carrier

MNo. of Active Carriers

BTS Class
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Multi Carrier BTS

This parameter informs the R&S FSW GSM application that the measured signal is a
multi-carrier signal. This function is only available if the "Device Type" is a "BTS" type
(see "Device Type" on page 52).

Activating this checkbox has the following effects:

e An additional multi-carrier filter is switched into the demodulation path of the R&S
FSW GSM application. This filter can, for example, suppress up to six adjacent chan-
nels with a channel spacing of 600 kHz from the measured channel (at the set center
frequency) and 30 dB higher power compared to the measured channel. This filter is
also taken into account during the generation of the ideal (reference) signal in order
to get meaningful EVM values. (Otherwise there would be an increase in EVM
because the measured signal has a smaller bandwidth compared to the reference
signal).

e Additional multi-carrier parameters become available.

SCPI command:

CONFigure[:MS]:MCARrier:MCBTs on page 128

No. of active Carriers

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 relaxed by 10*log(N) dB for frequencies

> 1.8 MHz.

SCPI command:
CONFigure[:MS]:MCARrier:ACTCarriers on page 128

BTS Class

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").

SCPI command:

CONFigure[:MS]:MCARrier:BTSClass on page 128

6.4 Input and Frontend Settings

The R&S FSW can evaluate signals from different input sources and provide various
types of output (such as noise or trigger signals).

The frequency and amplitude settings represent the "frontend" of the measurement

setup.

L I [0 01U A= 11 Vo [ 60
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6.4.1.1

Input and Frontend Settings

Input Settings

The input signal determines which data the R&S FSW will analyze.
Input settings can be configured via the INPUT/OUTPUT key, in the "Input" dialog box.
Some settings are also available in the "Amplitude” tab of the "Amplitude” dialog box.

L I 3= o o TN o £ =T o [ 1=T oAl [T o1 U | S 60

Radio Frequency Input

The default input source for the R&S FSW is "Radio Frequency", i.e. the signal at the RF
INPUT connector on the front panel of the R&S FSW. If no additional options are installed,
this is the only available input source.

Input S DURCE

Radio
Frequency

Input

Impedance

High Pass Filter 1..3 GHz m
ViG-presclector (KO O]

1] o]0 L @700 o] 1o U 60
T aT 0 T=Te £= g o7 T USSP 61
High-Pass Filter 1...3 GHzZ....ooi it 61
D R =TT 1Yo (o) SRR 61
Input Coupling

The RF input of the R&S FSW can be coupled by alternating current (AC) or direct current
(DC).

AC coupling blocks any DC voltage from the input signal. This is the default setting to
prevent damage to the instrument. Very low frequencies in the input signal may be dis-
torted.

|
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However, some specifications require DC coupling. In this case, you must protect the
instrument from damaging DC input voltages manually. For details, refer to the data
sheet.

SCPI command:
INPut:COUPling on page 130

Impedance
The reference impedance for the measured levels of the R&S FSW can be set to 50 Q
or75Q.

75 Q should be selected if the 50 Q inputimpedance is transformed to a higher impedance
using a 75 Q adapter of the RAZ type (= 25 Q in series to the input impedance of the
instrument). The correction value in this case is 1.76 dB = 10 log (75Q/50Q).

SCPI command:
INPut: IMPedance on page 131

High-Pass Filter 1...3 GHz

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(Note: for RF input signals outside the specified range, the high-pass filter has no effect.
For signals with a frequency of approximately 4 GHz upwards, the harmonics are sup-
pressed sufficiently by the YIG filter.)

SCPI command:
INPut:FILTer:HPASs[:STATe] on page 130

YIG-Preselector
Activates or deactivates the YIG-preselector.

An internal YIG-preselector at the input of the R&S FSW ensures that image frequencies
are rejected. However, this is only possible for a restricted bandwidth. In order to use the
maximum bandwidth for signal analysis you can deactivate the YIG-preselector at the
input of the R&S FSW, which may lead to image-frequency display.

Note that the Y1G-preselector is active only on frequencies greater than 8 GHz. Therefore,
switching the Y1G-preselector on or off has no effect if the frequency is below that value.

Note:

For the following measurements, the YIG-Preselector is off by default (if available).
e |/Q Analyzer (and thus in all applications in MSRA operating mode)

e Multi-Carrier Group Delay

e GSM

INPut:FILTer:YIG[:STATe] on page 130

Data Output

The R&S FSW can provide output to special connectors for other devices.
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For details on connectors refer to the R&S FSW Getting Started manual, "Front / Rear
Panel View" chapters.

‘OM\ How to provide trigger signals as output is described in detail in the R&S FSW User
/ Manual.

Output settings can be configured via the INPUT/OUTPUT key or in the "Outputs" dialog
box.

Output Digital IQ
IF/Video Output

IF Out Frequency

Noise Source

Trigger 2 : Output

Trigger 3 ) Output

I L0TES TSI Yo Uy o= 62
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I TR 63
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Noise Source
Switches the supply voltage for an external noise source on or off.

External noise sources are useful when you are measuring power levels that fall below
the noise floor of the R&S FSW itself, for example when measuring the noise level of a
DUT.

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 131

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel
"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel
(Trigger 1 is INPUT only.)

User Manual 1173.9263.02 — 02 62



R&S®FSW-K10 Configuration

e e s |
Input and Frontend Settings

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input” The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

"Output” The R&S FSW sends a trigger signal to the output connector to be used

by connected devices.
Further trigger parameters are available for the connector.

SCPI command:
OUTPut :TRIGger<port>:LEVel on page 143
OUTPut:TRIGger<port>:DIRection on page 142

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW ftriggers.

gered"
"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

"User Defined" Sends a trigger when user selects "Send Trigger" button.
In this case, further parameters are available for the output signal.

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 143

Level — Output Type — Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut : TRIGger<port>:LEVel on page 143

Pulse Length — Output Type — Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut : TRIGger<port>:PULSe:LENGth on page 144

Send Trigger — Output Type < Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

Which pulse level will be sent is indicated by a graphic on the button.

SCPI command:
OUTPut:TRIGger<port>:PULSe:IMMediate on page 144

e
User Manual 1173.9263.02 — 02 63



R&S®FSW-K10 Configuration

Input and Frontend Settings

6.4.3 Frequency Settings
Frequency settings can be configured via the "Frequency" dialog box, which is displayed
when you do one of the following:

e Select the FREQ key and then the "Frequency Config" softkey.
e Select the "Frequency" tab in the "Input/Frontend Settings" dialog box.

Input f Frontand

input Source Frequency Amplitude Output

Center FreqUENCY StEPSIZE.. .t e e e e e e e e e e e neanns 65
Yo [ U= a0V @ 7= S 65

Frequency Band
The frequency band defines the frequency range used to transmit the signal.

For details see "Frequency bands and channels" on page 27.
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
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e DCS 1800
e PCS 1900

The default frequency band is "E-GSM 900".

SCPI command:
CONFigure[:MS] :NETWork[:TYPE] on page 118
CONFigure[:MS] :NETWork:FREQuency:BAND on page 118

Center Frequency
Specifies the center frequency of the signal to be measured. If the frequency is modified,
the "ARFCN" is updated accordingly (see ARFCN).

SCPI command:
[SENSe: ] FREQuency:CENTer on page 132

ARFCN
Defines the Absolute Radio Frequency Channel Number (ARFCN). The Center Fre-
quency is adapted accordingly.

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 132

Center Frequency Stepsize

Defines the step size by which the center frequency is increased or decreased when the
arrow keys are pressed. When you use the rotary knob the center frequency changes in
steps of only 1/10 of the "Center Frequency Stepsize".

The step size can be coupled to another value or it can be manually set to a fixed value.

"= Center" Sets the step size to the value of the center frequency. The used value
is indicated in the "Value" field.

"Manual” Defines a fixed step size for the center frequency. Enter the step size
in the "Value" field.

SCPI command:
[SENSe: ] FREQuency:CENTer: STEP on page 133

Frequency Offset
Shifts the displayed frequency range along the x-axis by the defined offset.

This parameter has no effect on the R&S FSW hardware, or on the captured data or on
data processing. It is simply a manipulation of the final results in which absolute frequency
values are displayed. Thus, the x-axis of a spectrum display is shifted by a constant offset
if it shows absolute frequencies, but not if it shows frequencies relative to the signal's
center frequency.

A frequency offset can be used to correct the display of a signal that is slightly distorted
by the measurement setup, for example.

The allowed values range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0OFFSet on page 133

|
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6.4.4 Amplitude Settings
Amplitude settings affect the y-axis values.

To configure the amplitude settings
Amplitude settings can be configured via the AMPT key or in the "Amplitude" dialog box.
» To display the "Amplitude" dialog box, do one of the following:

e Select "Input/Frontend" from the "Overview" and then select the "Amplitude" tab.
e Select the AMPT key and then the "Amplitude Config" softkey.

Input Source Frequency Amplitude Output

Preamplifier

Value

Input Coupling

Offset

010 O TS 66
REFErENCE LEVEL. .. ettt s 67
L Shifting the DISPIay (OFfSEL)......cevereueeeeeeeeeeeeeeeeeeeeseeseeeeeeseeeeeeeeseeeeeneeseneees 67
Mechanical AttenUAtION...........ooiiieeccee e e 67
L Attenuation Mode / VAIUE..........ccveeeeeeeceeeeeee ettt seenenas 67
Using Electronic Attenuation (Option B25).......c.uueiiiiiiiiieiiiiiiieiee e 68
] o RST= ] 1] o e T PP PP 68
L Preamplifier (OPtON B24).........c.ceueueeeeeeeeeeeeeeeeeeeeeeeeeeeeesese et teeeeeseseseseeens 68

Power Class
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)
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The default power class is 2.

SCPI command:
CONFigure[:MS]:POWer:CLASs on page 119

Reference Level
Defines the expected maximum reference level. Signal levels above this value may not
be measured correctly, which is indicated by the "IFOVL" status display.

The reference level is also used to scale power diagrams; the reference level is then used
as the maximum on the y-axis.

Since the R&S FSW hardware is adapted according to this value, it is recommended that
you set the reference level close above the expected maximum signal level to ensure an
optimum measurement (no compression, good signal-to-noise ratio).

Note that the "Reference Level" value ignores the Shifting the Display (Offset). It is
important to know the actual power level the R&S FSW must handle.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel on page 134

Shifting the Display (Offset) < Reference Level
Defines an arithmetic level offset. This offset is added to the measured level irrespective
of the selected unit. The scaling of the y-axis is changed accordingly.

Define an offset if the signal is attenuated or amplified before it is fed into the R&S FSW
so the application shows correct power results. All displayed power level results will be
shifted by this value.

Note, however, that the Reference Level value ignores the "Reference Level Offset". It
is important to know the actual power level the R&S FSW must handle.

To determine the required offset, consider the external attenuation or gain applied to the
input signal. A positive value indicates that an attenuation took place (R&S FSW increa-
ses the displayed power values) , a negative value indicates an external gain (R&S FSW
decreases the displayed power values).

The setting range is £200 dB in 0.01 dB steps.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RLEVel:0FFSet on page 135

Mechanical Attenuation
Defines the mechanical attenuation for RF input.

Attenuation Mode / Value — Mechanical Attenuation

The RF attenuation can be set automatically as a function of the selected reference level
(Auto mode). This ensures that the optimum RF attenuation is always used. It is the
default setting. By default and when Using Electronic Attenuation (Option B25) is not
available, mechanical attenuation is applied.

In "Manual" mode, you can set the RF attenuation in 1 dB steps (down to 0 dB, also using
the rotary knob). Other entries are rounded to the next integer value. The range is speci-
fied in the data sheet. If the defined reference level cannot be set for the defined RF
attenuation, the reference level is adjusted accordingly and the warning "Limit reached"
is displayed.
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NOTICE! Risk of hardware damage due to high power levels. When decreasing the
attenuation manually, ensure that the power level does not exceed the maximum level
allowed at the RF input, as an overload may lead to hardware damage.

SCPI command:
INPut:ATTenuation on page 136
INPut:ATTenuation:AUTO on page 137

Using Electronic Attenuation (Option B25)
If option R&S FSW-B25 is installed, you can also activate an electronic attenuator.

In "Auto" mode, the settings are defined automatically; in "Manual" mode, you can define
the mechanical and electronic attenuation separately.

Note: Electronic attenuation is not available for stop frequencies (or center frequencies
in zero span) >13.6 GHz.

In "Auto" mode, RF attenuation is provided by the electronic attenuator as much as pos-
sible to reduce the amount of mechanical switching required. Mechanical attenuation may
provide a better signal-to-noise ratio, however.

When you switch off electronic attenuation, the RF attenuation is automatically set to the
same mode (auto/manual) as the electronic attenuation was set to. Thus, the RF attenu-
ation may be set to automatic mode, and the full attenuation is provided by the mechanical
attenuator, if possible.

Both the electronic and the mechanical attenuation can be varied in 1 dB steps. Other
entries are rounded to the next lower integer value.

If the defined reference level cannot be set for the given attenuation, the reference level
is adjusted accordingly and the warning "Limit reached" is displayed in the status bar.

SCPI command:
INPut:EATT:STATe on page 137
INPut :EATT:AUTO on page 137
INPut :EATT on page 137

Input Settings
Some input settings affect the measured amplitude of the signal, as well.

For details see chapter 6.4.1, "Input Settings", on page 60.

Preamplifier (option B24) < Input Settings
If option R&S FSW-B24 is installed, a preamplifier can be activated for the RF input signal.

For R&S FSW 26 models, the input signal is amplified by 30 dB if the preamplifier is
activated.

For R&S FSW 8 or 13 models, the following settings are available:

"Off" Deactivates the preamplifier.
"15 dB" The RF input signal is amplified by about 15 dB.
"30 dB" The RF input signal is amplified by about 30 dB.

SCPI command:
INPut:GAIN:STATe on page 135
INPut:GAIN[:VALue] on page 135

User Manual 1173.9263.02 — 02 68



R&S®FSW-K10 Configuration

Trigger Settings

6.5 Trigger Settings

Trigger settings determine when the input signal is measured.

Trigger settings can be configured in the "Trigger" dialog box, which is displayed when
you do one of the following:

e Press the TRIG key and then select the "Trigger Config" softkey.
e In the "Overview", select the "Trigger" button.

Trigger Source Trigger In/Out

Source

Drop-0ut Time

Hysteresis Holdoft

The GSM measurements can be performed in "Free Run" (untriggered) mode; however,
an external trigger or a power trigger can speed up measurements.

For more information see chapter 5.5, "Trigger settings", on page 32.

External triggers from one of the TRIGGER INPUT/OUTPUT connectors on the R&S
FSW are configured in a separate tab of the dialog box.
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Trigger Source Trigger In/Out

Trigger 2 Input .

Output Type User Defined Level Low
Pulse Length 100.0 ps Send Trigger I

Trigger 3 Output

Note that gating is not available for GSM measurements.

For step-by-step instructions on configuring triggered measurements, see the R&S FSW
User Manual.
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Trigger Settings

The trigger settings define the beginning of a measurement.

Trigger Source < Trigger Settings
Defines the trigger source. If a trigger source other than "Free Run" is set, "TRG" is
displayed in the channel bar and the trigger source is indicated.

Note: Trigger source for MSRA Master.
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Any trigger source other than "Free Run" defined for the MSRA Master is ignored when
determining the frame start in the R&S FSW GSM application (see chapter 5.5, "Trigger
settings", on page 32). For this purpose, the trigger is considered to be in "Free Run"
mode.

SCPI command:
TRIGger [:SEQuence] : SOURce on page 141

Free Run — Trigger Source — Trigger Settings
No trigger source is considered. Data acquisition is started manually or automatically and
continues until stopped explicitely.

SCPI command:
TRIG:SOUR IMM, see TRIGger [:SEQuence] : SOURce on page 141

External Trigger 1/2/3 — Trigger Source < Trigger Settings
Data acquisition starts when the TTL signal fed into the specified input connector (on the
front or rear panel) meets or exceeds the specified trigger level.

(See "Trigger Level" on page 72).

Note: The "External Trigger 1" softkey automatically selects the trigger signal from the
TRIGGER INPUT connector on the front panel.

For details see the "Instrument Tour" chapter in the R&S FSW Getting Started manual.

"External Trigger 1"
Trigger signal from the TRIGGER INPUT connector on the front panel.

"External Trigger 2"
Trigger signal from the TRIGGER INPUT/OUTPUT connector on the
front panel.
Note: Connector must be configured for "Input" in the "Outputs" con-
figuration (see "Trigger 2/3" on page 62).

"External Trigger 3"
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector on the
rear panel.
Note: Connector must be configured for "Input” in the "Outputs" con-
figuration (see "Trigger 2/3" on page 62).

SCPI command:
TRIG:SOUR EXT, TRIG:SOUR EXT2, TRIG:SOUR EXT3

See TRIGger [ :SEQuence] : SOURce on page 141

1Q Power «— Trigger Source < Trigger Settings
Triggers the measurement when the magnitude of the sampled I/Q data exceeds the
trigger threshold.

SCPI command:
TRIG:SOUR IQP, see TRIGger [:SEQuence] :SOURce on page 141

IF Power — Trigger Source « Trigger Settings
The R&S FSW starts capturing data as soon as the trigger threshold is exceeded around
the third intermediate frequency.

|
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For frequency sweeps, the third IF represents the start frequency. The trigger bandwidth
at the third IF depends on the RBW and sweep type.

For measurements on a fixed frequency (e.g. zero span or I/Q measurements), the third
IF represents the center frequency.

The trigger threshold depends on the defined trigger level, as well as on the RF attenu-
ation and preamplification. For details on available trigger levels and trigger bandwidths
see the data sheet.

This trigger source is only available for RF input.

SCPI command:
TRIG:SOUR IFP, see TRIGger [:SEQuence] : SOURce on page 141

RF Power < Trigger Source <« Trigger Settings
Defines triggering of the measurement via signals which are outside the displayed mea-
surement range.

For this purpose the instrument uses a level detector at the first intermediate frequency.
The input signal must be in the frequency range between 500 MHz and 8 GHz. The
resulting trigger level at the RF input depends on the RF attenuation and preamplification.
For details on available trigger levels see the data sheet.

Note: If the input signal contains frequencies outside of this range (e.g. for fullspan
measurements), the sweep may be aborted and a message indicating the allowed input
frequencies is displayed in the status bar.

A "Trigger Offset", "Trigger Polarity" and "Trigger Holdoff" (to improve the trigger stability)
can be defined for the RF trigger, but no "Hysteresis".

SCPI command:
TRIG:SOUR RFP, see TRIGger [ :SEQuence] : SOURce on page 141

Trigger Level < Trigger Settings
Defines the trigger level for the specified trigger source.

For details on supported trigger levels, see the data sheet.

SCPI command:

TRIGger [:SEQuence] : LEVel: IFPower on page 140

]
TRIGger [:SEQuence] : LEVel: IQPower on page 140
TRIGger [:SEQuence] : LEVel [ :EXTernal<port>] on page 139
TRIGger [:SEQuence] : LEVel :RFPower on page 140

Drop-Out Time < Trigger Settings
Defines the time the input signal must stay below the trigger level before triggering again.

SCPI command:
TRIGger [:SEQuence] : DTIMe on page 138

Trigger Offset — Trigger Settings
Defines the time offset between the trigger event and the start of the sweep.

Note: When using an external trigger, the trigger offset is particularly important in order
to detect the frame start correctly! (See chapter 5.5, "Trigger settings", on page 32.) The
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R&S FSW GSM application expects the trigger event to be the start of the "active part"

in slot 0.
offset > 0: Start of the sweep is delayed
offset < 0: Sweep starts earlier (pre-trigger)

SCPI command:
TRIGger [:SEQuence] :HOLDoff [ : TIME] on page 138

Slope «— Trigger Settings
For all trigger sources except time you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

SCPI command:
TRIGger [:SEQuence] : SLOPe on page 141

Hysteresis < Trigger Settings

Defines the distance in dB to the trigger level that the trigger source must exceed before
a trigger event occurs. Settting a hysteresis avoids unwanted trigger events caused by
noise oscillation around the trigger level.

This setting is only available for "IF Power" trigger sources. The range of the value is
between 3 dB and 50 dB with a step width of 1 dB.

SCPI command:
TRIGger [:SEQuence] : IFPower:HYSTeresis on page 139

Trigger Holdoff < Trigger Settings
Defines the minimum time (in seconds) that must pass between two trigger events. Trig-
ger events that occur during the holdoff time are ignored.

SCPI command:
TRIGger [:SEQuence] : IFPower:HOLDof f on page 139

Trigger 2/3
Defines the usage of the variable TRIGGER INPUT/OUTPUT connectors, where:

"Trigger 2": TRIGGER INPUT/OUTPUT connector on the front panel

"Trigger 3": TRIGGER 3 INPUT/ OUTPUT connector on the rear panel

(Trigger 1 is INPUT only.)

Note: Providing trigger signals as output is described in detail in the R&S FSW User

Manual.

"Input" The signal at the connector is used as an external trigger source by the
R&S FSW. No further trigger parameters are available for the connec-
tor.

|
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"Output” The R&S FSW sends a trigger signal to the output connector to be used
by connected devices.
Further trigger parameters are available for the connector.
SCPI command:
OUTPut:TRIGger<port>:LEVel on page 143
OUTPut:TRIGger<port>:DIRection on page 142

Output Type < Trigger 2/3
Type of signal to be sent to the output

"Device Trig- (Default) Sends a trigger when the R&S FSW triggers.

gered"
"Trigger Sends a (high level) trigger when the R&S FSW is in "Ready for trig-
Armed" ger" state.

This state is indicated by a status bit in the STATus : OPERation reg-
ister (bit 5), as well as by a low level signal at the AUX port (pin 9).

"User Defined" Sends a trigger when user selects "Send Trigger" button.
In this case, further parameters are available for the output signal.

SCPI command:
OUTPut:TRIGger<port>:0TYPe on page 143

Level «— Output Type < Trigger 2/3
Defines whether a constant high (1) or low (0) signal is sent to the output connector.

SCPI command:
OUTPut:TRIGger<port>:LEVel on page 143

Pulse Length — Output Type < Trigger 2/3
Defines the length of the pulse sent as a trigger to the output connector.

SCPI command:
OUTPut:TRIGger<port>:PULSe:LENGth on page 144

Send Trigger — Output Type — Trigger 2/3

Sends a user-defined trigger to the output connector immediately. Note that the trigger
pulse level is always opposite to the constant signal level defined by the output "Level"
setting, e.g. for "Level = High", a constant high signal is output to the connector until the
"Send Trigger" button is selected. Then, a low pulse is sent.

Which pulse level will be sent is indicated by a graphic on the button.

SCPI command:
OUTPut : TRIGger<port>:PULSe: IMMediate on page 144

6.6 Data Acquisition

You must define how much and how often data is captured from the input signal.

The settings in this dialog box are available when you do one of the following:
e Select the "Data Acquisition" button from the "Overview".
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e Press the BW, SPAN SWEEP, or MEAS CONFIG key, then the "Data Acquisition"

softkey.
L B - = oo [ U171 o] o P 75
L IS AV =TT F 77

6.6.1 Data Acquisition

The "Data Acquisition" settings define how long data is captured from the input signal by
the R&S FSW GSM application.

Data Acquisition Sweep

Capture ttings
Sample Rate

Analysis Bandwidth

Capture Time

Swap I/Q

Sample rate

The sample rate for I/Q data acquisition is indicated for reference only. It is a fixed value,
depending on the frequency range to be measured (see also chapter 6.8.2, "Spectrum”,
on page 86).

SCPI command:

TRACe:IQ:SRATe? on page 146

Analysis Bandwidth

The analysis bandwidth is indicated for reference only. It defines the flat, usable band-
width of the final I/Q data. This value is dependent on the Frequency list and the defined
signal source.

The following rule applies:

|
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analysis bandwidth = 0.8 * sample rate

Note: MSRA operating mode. In MSRA operating mode, the MSRA Master is restricted
to an input sample rate of 200 MHz.

SCPI command:
TRACe:IQ:BWIDth? on page 146

Capture Time
Specifies the duration (and therefore the amount of data) to be captured in the capture
buffer. If the capture time is too short, demodulation will fail.

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.

Note: MSRA operating mode.

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The "Capture Time" for the R&S FSW GSM application in MSRA mode
defines the length of the analysis interval.

For details on the MSRA operating mode see the R&S FSW MSRA User Manual.

The "Capture Time" can also be defined using the softkey which is available from the
SPAN, BW or SWEEP menus.

SCPI command:
[SENSe: ] SWEep: TIME on page 146

Capture Offset

This setting is only available for applications in MSRA operating mode. It has a similar
effect as the trigger offset in other measurements: it defines the time offset between the
capture buffer start and the start of the extracted application data. The offset must be a
positive value, as the application can only analyze data that is contained in the capture
buffer.

SCPI command:
[SENSe: ]MSRA:CAPTure:OFFSet on page 145

Swap IQ
Activates or deactivates the inverted 1/Q modulation. If the DUT interchanged the | and
Q parts of the signal, the FSW can do the same to compensate for it.

Tip: Try this function if the TSC can not be found.

On I and Q signals are interchanged
Inverted sideband, Q+j*|

Off I and Q signals are not interchanged

Normal sideband, I1+j*Q

SCPI command:
[SENSe: ] SWAPiqg on page 145
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6.6.2 Sweep

The "Sweep" settings define how often data is captured from the input signal by the R&S
FSW GSM application.

Data Acquisition Sweep

istic Count

Statistic Count

StAtISTIC COUNT.....eeeeeeeeee e e e e e e e e e e e e e e e e s ennas 77
Continuous SWEEP/RUN CONT ... .ot 77
Single Sweep/ RUN SINGLE..........ooiiiiiieee ettt 78
CoNtiNUE SINGIE SWEEP......eiiiiii ettt e e e e anee 78
Y (=T o P R SRP 78

Statistic Count

Defines the number of frames to be included in statistical evaluations. For measurements
on the Slot to Measure, the same slot is evaluated in multiple frames, namely in the
number specified by the "Statistic Count", for statistical evaluations.

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

SCPI command:
[SENSe: ] SWEep:COUNt on page 152

Continuous Sweep/RUN CONT

While the measurement is running, the "Continuous Sweep" softkey and the RUN
CONT key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again. The results are not deleted until a new measurement is
started.

Note: Sequencer. If the Sequencer is active, the "Continuous Sweep" softkey only con-
trols the sweep mode for the currently selected channel; however, the sweep mode only
has an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in continuous sweep mode is swept repeatedly.

|
User Manual 1173.9263.02 — 02 77



R&S®FSW-K10

Configuration

6.7

Demodulation

Furthermore, the RUN CONT key on the front panel controls the Sequencer, not individ-
ual sweeps. RUN CONT starts the Sequencer in continuous mode.

SCPI command:
INITiate:CONTinuous on page 148

Single Sweep/ RUN SINGLE

While the measurement is running, the "Single Sweep" softkey and the RUN SINGLE
key are highlighted. The running measurement can be aborted by selecting the highligh-
ted softkey or key again.

Note: Sequencer. If the Sequencer is active, the "Single Sweep" softkey only controls
the sweep mode for the currently selected channel; however, the sweep mode only has
an effect the next time the Sequencer activates that channel, and only for a channel-
defined sequence. In this case, a channel in single sweep mode is swept only once by
the Sequencer.

Furthermore, the RUN SINGLE key on the front panel controls the Sequencer, not indi-
vidual sweeps. RUN SINGLE starts the Sequencer in single mode.

If the Sequencer is off, only the evaluation for the currently displayed measurement
channel is updated.

SCPI command:
INITiate[:IMMediate] on page 149

Continue Single Sweep

While the measurement is running, the "Continue Single Sweep" softkey and the RUN
SINGLE key are highlighted. The running measurement can be aborted by selecting the
highlighted softkey or key again.

SCPI command:
INITiate:CONMeas on page 148

Refresh
This function is only available if the Sequencer is deactivated and only for MSRA appli-
cations.

The data in the capture buffer is re-evaluated by the currently active application only. The
results for any other applications remain unchanged.

This is useful, for example, after evaluation changes have been made or if a new sweep
was performed from another application; in this case, only that application is updated
automatically after data acquisition.

SCPI command:
INITiate:REFResh on page 150

Demodulation

Demodulation settings determine how frames and slots are detected in the input signal
and which slots are to be evaluated.

The "Demodulation” settings are available from the configuration "Overview".

|
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The "Frame" and "Slot" settings are identical to those in the "Signal Description" dialog
box, see chapter 6.3.1, "Frame and DUT Settings", on page 52 and chapter 6.3.2, "Slot
Settings", on page 54.
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6.7.1 Slot Scope
The slot scope defines which slots are to be evaluated (see also chapter 5.6, "Defining
the Scope of the Measurement”, on page 33).

The settings in this dialog box are available when you do one of the following:
e In the "Overview", select the "Demodulation” button, then switch to the "Slot

Scope" tab.
e Press the MEAS CONFIG key, then the "Slot Scope" softkey.
Demodulation Settings —

Slot Scope Frame Slot Demodulation

e

-Slot Measurements

Slot to Measure

Multi-Slot Measurements

First Slot to Measure

Frarme Configuration ot to Configure
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Frame Configuration: Select Slot to Configure...........c.eeeviiiiiiiiiiii e, 80

User Manual 1173.9263.02 — 02 79



R&S®FSW-K10 Configuration

|
Demodulation

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

0 < Slot to Measure <7

The "Slot to Measure" is used as the (only) slot to measure in the following measure-
ments: (see "First Slot to measure" on page 80)

Modulation Accuracy
EVM

Phase Error
Magnitude Error
Modulation Spectrum

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

® Powervs Time
® Modulation Spectrum
® Transient Spectrum

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

See also chapter 5.6, "Defining the Scope of the Measurement", on page 33. For details
on the measurement types see chapter 4, "Measurement Results", on page 13.

SCPI command:
CONFigure[:MS]:CHANnel :MSLots:MEASure on page 153

Number of Slots to measure

This parameter 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.

See also chapter 5.6, "Defining the Scope of the Measurement", on page 33.

SCPI command:
CONFigure[:MS]:CHANnel :MSLots:NOFSlots on page 153

First Slot to measure

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

® First Slot to measure < Slot to Measure
e Slot to Measure < First Slot to measure + Number of Slots to measure -1

See also chapter 5.6, "Defining the Scope of the Measurement”, on page 33.

SCPI command:
CONFigure[:MS] :CHANnel :MSLots:0FFSet on page 153

Frame Configuration: Select Slot to Configure
This area shows a graphical representation of the configuration of each slot. Select a slot
to display its "Slot" dialog box (see chapter 6.3.2, "Slot Settings", on page 54).
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Norm

GMSK
TSC 0{1)

For active slots the following information is shown:

e The burst type, e.g. "Normal (NB)" for a normal burst.
e The modulation, e.g. GMSK.
e The training sequence TSC (and Set)

For details on how to interpret the graphic, see "Frame configuration and slot scope in
the channel bar" on page 34.

Demodulation Settings
The demodulation settings provide additional information to optimize frame, slot and
symbol detection.

The settings in this dialog box are available when you do the following:

e |n the "Overview", select the "Demodulation" button, then switch to the "Demodula-
tion" tab.

Slot Scope Frame Slot Demodulation

Hronization
Synchronization Burst + TSC

Measure only on Sync

I/0Q Correlation Threshold 585 B

>, ulation

Symbol Decision Auto

Tail & TSC Bits L GG Standard

|
User Manual 1173.9263.02 — 02 81



R&S®FSW-K10 Configuration

|
Demodulation

SYNCNIONIZALION. ...t e e e e e s e e e e 82
MeEaSsUre ONIY ON SYNC......cccciiiiiieieeeie e e e e e e cccc e e e e e e e e e e s s e s s ab e eereeeeaeaeeseesasansnnresenees 82
1/Q Correlation ThresShold..... ... 82
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Synchronization
Sets the synchronization mode of the R&S FSW GSM application.

"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 continuous (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 154

Measure only on Sync

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.

SCPI command:
CONFigure[:MS]:SYNC:ONLY on page 155

1/Q Correlation Threshold

This threshold determines whether a burst is accepted if Measure only on Sync is acti-
vated. If the correlation value between the ideal 1/Q signal of the given TSC and the
measured TSC is below the 1/Q 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 FSW GSM application is configured to measure GMSK normal bursts,
a threshold below 97% will also accept 8PSK normal bursts (with the same TSC) for

e
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Demodulation

analysis. In this case, activate Measure only on Sync and set the "I/Q Correlation Thresh-
old" to 97%. This will exclude the 8PSK normal bursts from the analysis.

SCPI command:
CONFigure[:MS]:SYNC:IQCThreshold on page 155

Symbol Decision

The symbol decision determines how the symbols are detected in the demodulator. Set-
ting this parameter does not affect the demodulation of normal bursts with GMSK mod-
ulator. 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 FSW GSM application)
and measurement speed.

"Auto" Automatically selects the symbol decision method.

"Linear" Linear symbol decision: Uses inverse filtering (a kind of zero-forcing
filter) and a symbol-wise decision method. This method is recommen-
ded for high symbol to noise ratios, but not for higher symbol rate bursts
with a narrow pulse. The inverse filter colors the noise inside the signal
bandwidth and therefore is not recommended for narrow-band signals
or signals with a low signal to noise ratio. Peaks in the "EVM vs Time"
measurement (see "EVM" on page 13) may occur if the "Linear" symbol
decision algorithm fails. In that case use the "Sequence" method. Linear
is the fastest option.

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

SCPI command:
CONFigure[:MS] :DEMod:DECision on page 155

Tail & TSC Bits

The demodulator in the R&S FSW GSM application 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 FSW GSM
application. "tail" and "TSC" bits are specified in the "Slot" dialog box (see "Training
Sequence TSC / Sync" on page 57).

"Detected" The detected Tail and TSC bits are used to construct the ideal signal.
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6.8

6.8.1

Measurement Settings

"Standard" The standard tail and TSC bits (as set in the "Slot" 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 "EVM"
on page 13) at the positions of the incorrect bits.

SCPI command:
CONFigure[:MS] :DEMod:STDBits on page 156

Measurement Settings

Measurement settings define how power or spectrum measurements are performed.

The settings in this dialog box are available when you do one of the following:
e |n the "Overview", select the "Measurement" button.
o Press the MEAS CONFIG key, then the "Meas Settings" softkey.

Power vs Time

The "Power vs Time" filter is used to suppress out-of-band interference in the Power vs
Time measurement (see chapter 5.7.2, "Power vs Time Filter", on page 37). A limit line
is available to determine if the power exceeds the limits defined by the standard in each

slot.
evice ,
ﬁlolﬁ:c

Power vs Time Spectrum

Measurement Settings - =

Power vs Time Filter

Multi Carrier BTS On

Single Carrier Filter 1 MHz Gauss
Mult Carrier Filter

Power vs Time Limit Line

Time Alignment Slot to measure Per Slot

Multi Carrier BTS

This parameter informs the R&S FSW GSM application that the measured signal is a
multi-carrier signal. This function is only available if the "Device Type" is a "BTS" type
(see "Device Type" on page 52).

|
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Measurement Settings

Activating this checkbox has the following effects:

e An additional multi-carrier filter is switched into the demodulation path of the R&S
FSW GSM application. This filter can, for example, suppress up to six adjacent chan-
nels with a channel spacing of 600 kHz from the measured channel (at the set center
frequency) and 30 dB higher power compared to the measured channel. This filter is
also taken into account during the generation of the ideal (reference) signal in order
to get meaningful EVM values. (Otherwise there would be an increase in EVM
because the measured signal has a smaller bandwidth compared to the reference
signal).

e Additional multi-carrier parameters become available.

SCPI command:

CONFigure[:MS] :MCARrier:MCBTs on page 128

Single Carrier PvT Filter

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 59).

The following single carrier PvT filters are supported:
"1 MHz Gauss"

default
"500 kHz Gauss"

for backwards compatibility to FS-K5
"600 kHz"

for backwards compatibility to FS-K5

SCPI command:
CONFigure:BURSt:PTEMplate:FILTer on page 157

Multi-Carrier PvT Filter

Controls the filter used to reduced the measurement bandwidth for multi-carrier "Power
vs Time" measurements. The parameter is only available if "Multi Carrier BTS" is switched
on (see "Multi Carrier BTS" on page 59).

For further details on filtering in the R&S FSW GSM application see chapter 5.7, "Over-
view of filters in the R&S FSW GSM application", on page 35.

The following filters are supported:

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

"400 kHz" (default) Recommended for measurements with multi channels of equal
power.
"300 kHz" Recommended for measurement scenarios where a total of six chan-

nels is active and the channel to be measured has a reduced power
(e.g. 30 dB) compared to its adjacent channels.

SCPI command:
CONFigure[:MS]:MCARrier:FILTer on page 158
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Measurement Settings

Limit Line Time Alignment

Controls how the limit lines are aligned in a "Power vs Time" measurement graph (see
"PvT Full Burst" on page 22). 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 specified
in the standard (see "Timeslot length" in 3GPP TS 45.010 and "Equal Timeslot
Length" on page 53).

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

The R&S FSW GSM application 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 alignment on a per-slot basis ("Per Slot") is also available.

Note:

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

SCPI command:
CONFigure:BURSt:PTEMplate:TALign on page 158

Spectrum

The modulation and transient spectrum measurements allow for further configuration.

e
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Measurement Settings

Power vs Time Spectrum

Common Settings (Modulation & Transient Spectrum)

Enable Left Limit Off

Enable Right Limit Off

Filter Type Normal (3dﬂ)m

Modulation Spectrum Table

Frequency List 1.8 MHz (sparse)

Transient Spectrum

Reference Power

Enable Left Limit/ Enable Right Limit.........coouuioiiiiiicc e, 87
10T S Y o1 TSP PP PP UPPRI 87
Modulation Spectrum Table: FrequencCy List.......coouiiiiiiiiiiicceieee e, 88
Transient Spectrum: Reference POWET..........ccoovviiiiii e e e 88

Enable Left Limit/ Enable Right Limit

Controls whether the results for the frequencies to the left or to the right of the center
frequency, or both, are considered in the limit check of the spectrum trace (spectrum
graph measurement). This parameter effects the "Modulation Spectrum Graph"

on page 18 and "Transient Spectrum Graph" on page 23 measurements.

Note: For measurements on multi-carrier signals, using either the check on the left or
right side only 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 159
CONFigure:SPECtrum:LIMit:RIGHt on page 160

Filter Type
Defines the filter type for the resolution filter for the "Modulation Spectrum" and "Transient
Spectrum" measurements.

"Normal" 3 dB Gauss filter
"5-pole" according to the GSM standard

SCPI command:
[SENSe: ] BANDwidth[:RESolution] : TYPE on page 162

|
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Measurement Settings

Modulation Spectrum Table: Frequency List

This setting is only required by the "Modulation Spectrum Table" evaluation (see "Mod-
ulation Spectrum Table" on page 19). In this evaluation, the spectrum of the signal at
fixed frequency offsets is determined. The list of frequencies to be measured is defined
by the standard. Additionally, sparse versions of the specified frequency lists with fewer
intermediate frequencies are provided for quicker preliminary tests.

Note: Modulation RBW at 1800 kHz.

In previous R&S signal and spectrum analyzers, the modulation RBW at 1800 kHz was
configurable. The R&S FSW configures the RBW (and VBW) internally according to the
selected frequency list. For the "Modulation Spectrum Graph" both the RBW and VBW
are set to 30 kHz; for the "Modulation Spectrum Table", they are set to 30 kHz for fre-
quencies below 1800 kHz, and to 100 kHz for 1800 kHz and higher frequencies.

Note: The frequency list also determines the used sample rate, see "Sample rate"

on page 75).

"1.8 MHZz" The frequency list comprises offset frequencies up to 1.8 MHz from the
carrier. The sample rate is 6.5 MHz.
In previous R&S signal and spectrum analyzers, this setting was refer-
red to as "narrow".

"1.8 MHz More compact version of "1.8 MHz". The sample rate is 6.5 MHz.

(sparse)"

"6 MHZz" The frequency list comprises offset frequencies up to 6 MHz from the
carrier. The sample rate is 19.5 MHz.
In previous R&S signal and spectrum analyzers, this setting was refer-
red to as "wide".

"6 MHz More compact version of "6 MHz". The sample rate is 19.5 MHz.

(sparse)"

SCPI command:
CONFigure:WSPectrum:MODulation:LIST:SELect on page 161

Transient Spectrum: Reference Power
This setting is only required by the "Transient Spectrum" evaluation (see Transient Spec-
trum Graph).

In this evaluation, the power vs spectrum for all slots in the slot scope is evaluated and
checked against a spectrum mask. To determine the relative limit values, a reference
power is required. In order to detect irregularities, it is useful to define the peak power as
a reference. However, the standard requires the reference power to be calculated from
the RMS power.

Note:
To perform the measurement according to the 3GPP standard set the reference power
to RMS and the Slot to Measure to the slot with the highest power.

See 3GPP TS 45.005, chapter "4 Transmitter characteristics ":

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

e
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Adjusting Settings Automatically

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

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

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

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

"Peak" The reference power is the peak power level measured over the
selected slot scope (see chapter 6.7.1, "Slot Scope", on page 79) and
its peak taken over Statistic Count measurements (GSM frames).

SCPI command:
CONFigure:SPECtrum: SWITching: TYPE on page 160

Adjusting Settings Automatically

Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings.

To activate the automatic adjustment of a setting, select the corresponding function in
the AUTO SET menu or in the configuration dialog box for the setting, where available.

Setting the Reference Level Automatically (Auto Level).........ooovvveiiiiceeiiiiieieeecee, 89

Setting the Reference Level Automatically (Auto Level)

Automatically determines the optimal reference level for the current input data. At the
same time, the internal attenuators and the preamplifier are adjusted so the signal-to-
noise ratio is optimized, while signal compression, clipping and overload conditions are
minimized.

In order to do so, a level measurement is performed to determine the optimal reference
level.

SCPI command:
CONFigure[:MS]:AUTO:LEVel on page 163
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Analysis

Result Configuration

Analysis

General result analysis settings concerning the trace, markers, windows etc. can be con-
figured via the "Result Configuration" dialog box, which is displayed when you do one of
the following:

e In the "Overview", select the "Result Config" button.

e Press the MEAS CONFIG key, then select the "Result Config" softkey.

ResUlt ConfigUration..........cccciiiiiiiieei e r e e e e e e s e e eee s 90
DY o1 E= VA @7e] 0o 18] =1 1 o] o FO 96
ZOOM FUNCHIONS.....ettiiiieeeee ettt e e et e e e e e e e e e e e e e e as 97

Result Configuration

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window (see "Specifics
for" on page 51).

L N I = Vo <Y 90
L I Y P o =T = T 91
L I s o 11 o 95
Traces

The number of available traces depends on the selected window (see "Specifics for"
on page 51). Only graphical evaluations have trace settings.

Traces

Scaling

Quick Config

IIIIIIIIIIIIIIIIIIIIHH%HIHHHHEIIIIIIIIIIIIIIIIIIII
Cul= [T A ol 1: Magnitude Capture £
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Result Configuration

Trace 1/Trace 2/TracCe 3/TIACE Aot e e et e e s e e e eab e ees 91
L= Lot 1, o o [T PPN 91
e Y A | I = o7 Y SO UPPIPPR 91
Trace 1/Trace 2/Trace 3/Trace 4 (SOftKEYS)....covveeiiiiciiiiii e 91

Trace 1/Trace 2/Trace 3/Trace 4
Selects the corresponding trace for configuration. The currently selected trace is high-
lighted orange.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 170
Selected via numeric suffix of TRACe<t> commands

Trace Mode
Defines the update mode for subsequent traces.

The available trace modes depend on the selected result display. Not all evaluations
support all trace modes.

"Clear Write" Overwrite mode: the trace is overwritten by each sweep.

"Max Hold" The maximum value is determined over several sweeps and displayed.

The R&S FSW saves the sweep result in the trace memory only if the
new value is greater than the previous one.

"Min Hold" The minimum value is determined from several measurements and
displayed. The R&S FSW saves the sweep result in the trace memory
only if the new value is lower than the previous one.

"Average" The average is formed over several sweeps.
The Statistic Count determines the number of averaging procedures.
"Blank" Removes the selected trace from the display.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:MODE on page 171

Preset All Traces
Restores the active traces and trace modes defined by the default settings for the active
result displays (see table 6-2).

Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)
Displays the "Traces" settings and focuses the "Mode" list for the selected trace.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>[:STATe] on page 170

Markers

Markers help you analyze your measurement results by determining particular values in
the diagram. Thus you can extract numeric values from a graphical display. Up to 4
markers can be configured.

Markers are configured in the "Marker" dialog box which is displayed when you do one
of the following:
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e In the "Overview", select "Result Config", and switch to the vertical "Marker" tab.

e Press the MEAS CONFIG, MKR or MKR TO key, then select the "Marker Config"
softkey.

o Individual Marker SEttNGS.....ccuuiuiuiiiieie e ———— 92
General Marker SEtliNgS.......coei it 93
Marker Positioning FUNCHONS........cccuriiiiiiiiiie e 94

Individual Marker Settings

In GSM evaluations, up to 4 markers can be activated in each diagram at any time.

Analysis Markers Marker Settings Search
Range

Selected State Stimulus Type

Code Domain \

Settings Delta
- ot T

B3 o T

Marker

All Marker Off
(SelluijleNiolll 1: Code Domain Power %

1= C=Yo1 (= To I 1Y E= T T U TPPRP 92
MaArKEI STAtE.....coeeieiieiii e e e e e e e e e e e e e e e e e e e e e e e ee e e ns 93
SHUMUIUS ..t e e e e s s bt e e e e s e s bbb e e e e e e s anbee e e e e e e anrees 93
T = S 1Y/ o1 Y5 93
Assigning the Marker 0 @ TraCe......ccoviveiiiieiiii e e e e e e eeeens 93
F Y= T T (ST 1 P RPRPP 93

Selected Marker
Marker name. The marker which is currently selected for editing is highlighted orange.

SCPI command:
Marker selected via suffix <m> in remote commands.
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Result Configuration

Marker State

Activates or deactivates the marker in the diagram.

SCPI command:

CALCulate<n>:MARKer<m>[:STATe] on page 173
CALCulate<n>:DELTamarker<m>[:STATe] on page 172

Stimulus
Defines the position of the marker on the x-axis (channel, slot, symbol, depending on
evaluation).

SCPI command:
CALCulate<n>:DELTamarker<m>:X on page 210
CALCulate<n>:MARKer<m>:X on page 211

Marker Type
Toggles the marker type.

The type for marker 1 is always "Normal", the type for delta marker 1 is always "Delta".
These types cannot be changed.

Note: If normal marker 1 is the active marker, switching the "Mkr Type" activates an
additional delta marker 1. For any other marker, switching the marker type does not acti-
vate an additional marker, it only switches the type of the selected marker.

"Normal" A normal marker indicates the absolute value at the defined position in
the diagram.
"Delta" A delta marker defines the value of the marker relative to the specified

reference marker (marker 1 by default).
SCPI command:
CALCulate<n>:MARKer<m>[:STATe] on page 173
CALCulate<n>:DELTamarker<m>[:STATe] on page 172

Assigning the Marker to a Trace

The "Trace" setting assigns the selected marker to an active trace. The trace determines
which value the marker shows at the marker position. If the marker was previously
assigned to a different trace, the marker remains on the previous frequency or time, but
indicates the value of the new trace.

If a trace is turned off, the assigned markers and marker functions are also deactivated.

SCPI command:
CALCulate<n>:MARKer<m>:TRACe on page 174

All Markers Off
Deactivates all markers in one step.

SCPI command:
CALCulate<n>:MARKer<m>:AOFF on page 173

General Marker Settings

General marker settings are defined in the "Marker Config" tab of the "Marker" dialog box.
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Markers Marker Settings Marker Search
Traces

Marker

Scaling

il {-A vl 1: Magnitude Capture & |

Marker Table Display
Defines how the marker information is displayed.

"On" Displays the marker information in a table in a separate area beneath
the diagram.
"Off" Displays the marker information within the diagram area.

SCPI command:
DISPlay:MTABle on page 174

7.1.2.3 Marker Positioning Functions

The following functions set the currently selected marker to the result of a peak search.
These functions are available as softkeys in the "Marker To" menu, which is displayed
when you press the MKR -> key.

ST (=T 1Y F= T = 94
= 1SR ] o 1 95
SEArCH MINIMUM ...t e e e e e e e et e e e et e e e e e e e e e e e eeerebab e eeaaeens 95
D | =Y 95

Select Marker
Selects the subsequent marker (marker 1/2/3/4 or delta marker) to be edited or to be
used for a marker function. The currently selected marker number is highlighted.

SCPI command:
Marker selected via suffix <m> in remote commands.

|
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Peak Search
Sets the selected marker/delta marker to the maximum of the trace. If no marker is active,
marker 1 is activated.

SCPI command:
CALCulate<n>:MARKer<m>:MAXimum[:PEAK] on page 175
CALCulate<n>:DELTamarker<m>:MAXimum|[:PEAK] on page 175

Search Minimum
Sets the selected marker/delta marker to the minimum of the trace. If no marker is active,
marker 1 is activated.

SCPI command:
CALCulate<n>:MARKer<m>:MINimum[:PEAK] on page 175
CALCulate<n>:DELTamarker<m>:MINimum|[:PEAK] on page 175

Max |Peak|
Sets the active marker/delta marker to the largest absolute peak value (maximum or
minimum) of the selected trace.

SCPI command:
CALCulate<n>:MARKer<m>:MAXimum:APEak on page 175

Y-Scaling

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These settings are described here.

Automatic grid scaling:

Traces
Auto

Marker

L

r %0 dBm " Raf 5.0 dBm —

Scaling

AutomMatic Grid SCalING......cicuveieiie it enrr s 96
Absolute Scaling (MiN/MaxX ValUEs)..........uueiiiiiiiiiiiieieieee ittt 96
Relative Scaling (Reference/ per DiVISION).......c.uueiiiiiiiiieiiiiiiieee et 96

|
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L Pl DIVISION. ettt e et 96
L RET POSHION. vttt ettt ettt e et e e e e et et e e et et et et e e eeeeeeeseeseesenneesenas 96
L RET VAIUC. ..ottt e e et e et e ee e e e et e e et e e e eeeeaneeeeeeeseneeeeaean 96

Automatic Grid Scaling
The y-axis is scaled automatically according to the current measurement settings and
results.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :AUTO on page 176

Absolute Scaling (Min/Max Values)

Define the scaling using absolute minimum and maximum values.

SCPI command:

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MAXimum on page 176
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MINimum on page 176

Relative Scaling (Reference/ per Division)
Define the scaling relative to a reference value, with a specified value range per division.

Per Division — Relative Scaling (Reference/ per Division)
Defines the value range to be displayed per division of the diagram (1/10 of total range).

Note: The value defined per division refers to the default display of 10 divisions on the
y-axis. If fewer divisions are displayed (e.g. because the window is reduced in height),
the range per division is increased in order to display the same result range in the smaller
window. In this case, the per division value does not correspond to the actual display.
SCPI command:

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :PDIVision on page 134

Ref Position — Relative Scaling (Reference/ per Division)
Defines the position of the reference value in percent of the total y-axis range.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RPOSition on page 177

Ref Value — Relative Scaling (Reference/ per Division)
Defines the reference value to be displayed at the specified reference position.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :RVALue on page 177

Display Configuration

The captured signal can be displayed using various evaluation methods. All evaluation
methods available for the GSM application are displayed in the evaluation bar in Smart-
Grid mode when you do one of the following:

e Select the [E] "SmartGrid" icon from the toolbar.

e Select the "Display Config" button in the "Overview".
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Zoom Functions

e Press the MEAS key.
e Select the "Display Config" softkey in any GSM menu.
Up to 16 evaluation methods can be displayed simultaneously in separate windows. The

GSM evaluation methods are described in chapter 4, "Measurement Results",
on page 13.

For details on working with the SmartGrid see the R&S FSW Getting Started manual.

Zoom Functions

The zoom functions are only available from the toolbar.

T Lo | T= o Te] 4 o FO PP P PP TPPPP 97
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Restore Original DiSPlay........ccuueiiiiiieeiieeirieitee et 97
Deactivating Zoom (Selection MOAE).........ceiiiiiiiiiiiiiiiiieeee e 98

Single Zoom

=R
A single zoom replaces the current diagram by a new diagram which displays an enlarged
extract of the trace. This function can be used repetitively until the required details are
visible.
SCPI command:
DISPlay[:WINDow<n>]:ZOOM:STATe on page 178
DISPlay[:WINDow<n>] :ZOOM:AREA on page 178

Multiple Zoom
E

In multiple zoom mode, you can enlarge several different areas of the trace simultane-
ously. An overview window indicates the zoom areas in the original trace, while the
zoomed trace areas are displayed in individual windows. The zoom area that corresponds
to the individual zoom display is indicated in the lower right corner, between the scrollbars.

SCPI command:
DISPlay[:WINDow<n>] :200M:MULTiple<zoom>:STATe on page 179
DISPlay[:WINDow<n>] :Z200M:MULTiple<zoom>:AREA on page 179

Restore Original Display

R
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Restores the original display and closes all zoom windows.

SCPI command:

DISPlay[:WINDow<n>] :7Z00M:STATe on page 178 (single zoom)
DISPlay[:WINDow<n>]:Z0OM:MULTiple<zoom>:STATe on page 179 (for each
multiple zoom window)

Deactivating Zoom (Selection mode)

Deactivates zoom mode; tapping the screen no longer invokes a zoom, but selects an
object.

SCPI command:

DISPlay[:WINDow<n>] :Z%Z0OM:STATe on page 178 (single zoom)
DISPlay[:WINDow<n>]:Z00M:MULTiple<zoom>:STATe on page 179 (for each
multiple zoom window)
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8 How to Perform Measurements in the GSM
Application

The following step-by-step instructions demonstrate how to perform common GSM
measurements with the R&S FSW GSM application.

The following tasks are described:

® "How to perform a basic measurement on GSM signals" on page 99

e "How to determine modulation accuracy and demodulation error parameters for GSM
signals" on page 100

® "How to analyze the power in GSM signals" on page 101

® "How to analyze the spectrum of GSM signals" on page 103

How to perform a basic measurement on GSM signals
1. Press the MODE key on the front panel and select the "GSM" application.
2. Select the "Overview" softkey to display the "Overview" for an GSM measurement.

3. Select the "Signal Description" button and configure the expected signal by defining
the used device and slot characteristics as well as the modulation:

e Define the training sequences (or syncs) with which the slots will be compared to
synchronize the measured data with the expected data.
For AQPSK modulated signals, define a TSC for each subchannel.
For signals from base stations capable of using multiple carriers, define addi-
tional settings on the "Multi Carrier" tab.

e For access bursts, also define a "Timing Advance", i.e. the position of the burst
within the slot.

4. Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's frequency band and center frequency.

5. Select the "Amplitude" tab in the "Input/Frontend" dialog box to define the correct
power class for the modulation type.

6. Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-
mitted. For external triggers, do not forget to define the correct "Trigger Offset" to the
beginning of the GSM frame.

7. Selectthe "Data Acquisition" button and define the "Capture Time" for the input signal.

8. Optionally, to perform statistical evaluation over several measurements, switch to the
"Sweep" tab in the "Data Acquisition" dialog box and define a "Statistics Count".

9. Select the "Demodulation" button to provide information on how the bursts detected
in the capture buffer are to be demodulated.

10. Select the "Measurement” button and define the special measurement settings for
the Spectrum and Power vs Time measurements.

e
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11.

12.

13.

14.

In particular, define the frequency list to be used to determine the modulation spec-
trum, and filters to be used for multi-carrier power measurements.

Select the "Display Config" button and select the displays that are of interest to you
(up to 16).
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode and select the "Overview" softkey to display the "Over-
view" again.

Select the "Result Config" button to configure settings for specific result displays.
These settings can be configured individually for each window, so select the window
first and then configure the settings.

e Define the "Traces" to be displayed in the window.
Optionally, configure the trace to display the average over a series of measure-
ments. If necessary, increase the "Statistics Count" in the "Sweep Config" dialog
box.

e Configure markers and delta markers to determine deviations and offsets within
the results, e.g. when comparing errors or peaks.

e Adapt the diagram scaling to the displayed data.

Start a new sweep with the defined settings.

e To perform a single measurement, press the RUN SINGLE hardkey.
e To start a (new) continuous measurement, press the RUN CONT hardkey.

How to determine modulation accuracy and demodulation error parameters for
GSM signals

1.
2.
3.

Press the MODE key on the front panel and select the "GSM" application.
Select the "Overview" softkey to display the "Overview" for an GSM measurement.

Select the "Signal Description" button and configure the expected signal by defining
the used device and slot characteristics as well as the modulation:

e Define the training sequences (or syncs) with which the slots will be compared to
synchronize the measured data with the expected data.

e For AQPSK modulated signals, define a TSC for each subchannel.

e For signals from base stations capable of using multiple carriers, define addi-
tional settings on the "Multi Carrier" tab.

e For access bursts, also define a "Timing Advance", i.e. the position of the burst
within the slot.

Select the "Input/Frontend” button and then the "Frequency" tab to define the input
signal's frequency band and center frequency.

Select the "Amplitude" tab in the "Input/Frontend" dialog box to define the correct
power class for the modulation type.

Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-

e
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10.

11.
12.

13.

14.

15.

mitted. For external triggers, do not forget to define the correct "Trigger Offset" to the
beginning of the GSM frame.

Select the "Data Acquisition" button and define the "Capture Time" for the input signal.

To perform statistical evaluation over several measurements, switch to the
"Sweep" tab in the "Data Acquisition" dialog box and define a "Statistics Count".

Select the "Demodulation" button to provide information on how the bursts detected
in the capture buffer are to be demodulated.

Select the "Display Config" button and select one or more of the following result dis-
plays for modulation accuracy and error parameters (up to a total of 16 windows):

Modulation Accuracy

e EVM

e Magnitude Error

e Phase Error

Tip: Also display the Magnitude Capture for a general overview of the measured data.
Arrange them on the display to suit your preferences.

Exit the SmartGrid mode.

Start a new sweep with the defined settings.

e To perform a single measurement, press the RUN SINGLE hardkey.
e To start a (new) continuous measurement, press the RUN CONT hardkey.

Check the Magnitude Capture for irregular behavior, e.g. an unexpected rise or fall
in power. If such an effect occurs, determine whether it occured in the current slot

scope and current slot to measure (compare the green and blue bars beneath the

trace). If necessary, zoom into the display to view it in greater detail.

If necessary, change the slot scope or slot to measure to display the slot of interest
(e.g. using the softkeys in the "GSM" menu).

Now you can analyze the Magnitude Error, Phase Error, or EVM for that slot.

Compare the current results of the EVVM with those of previous measurements to find
out if the error occurs only sporadically or repeatedly.

How to analyze the power in GSM signals

1.
2.
3.

Press the MODE key on the front panel and select the "GSM" application.
Select the "Overview" softkey to display the "Overview" for a GSM measurement.

Select the "Signal Description" button and configure the expected signal by defining
the used device and slot characteristics as well as the modulation:

e Define the training sequences (or syncs) with which the slots will be compared to
synchronize the measured data with the expected data.
For AQPSK modulated signals, define a TSC for each subchannel.
For signals from base stations capable of using multiple carriers, define addi-
tional settings on the "Multi Carrier" tab.

e
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10.

11.
12.

13.

14.

e For access bursts, also define a "Timing Advance", i.e. the position of the burst
within the slot.

Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's frequency band and center frequency.

Select the "Amplitude" tab in the "Input/Frontend" dialog box to define the correct
power class for the modulation type.

Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-
mitted. For external triggers, do not forget to define the correct "Trigger Offset" to the
beginning of the GSM frame.

Select the "Data Acquisition" button and define the "Capture Time" for the input signal.

Select the "Demodulation" button to provide information on how the bursts detected
in the capture buffer are to be demodulated.

Select the "Measurement” button and define the special measurement settings for
the Power vs Time measurement:

e Define the PvT filter to be used, depending on whether a single or multi-carrier
signal is measured.

e Define how the limit line defined by the standard is to be aligned to the measured
slots and whether the delta values to the reference signal are measured individ-
ually for each slot, or for the specified Slot to Measure only.

For measurements strictly according to standard, use the default "Limit Line
Time Alignment": "Slot to Measure".

For non-standard signals or if you require more precise delta values, use the
"Per Slot" setting.

Select the "Display Config" button and select one or more of the following displays
for power results (up to a total of 16 windows):

e PvT Full Burst (power graph of all slots (bursts) in the selected slot scope over
time)

e Power vs Slot (table of power per slot in the current frame and over all frames)

Tip: Also display the Magnitude Capture for a general overview of the measured data.

Arrange them on the display to suit your preferences.

Exit the SmartGrid mode.

Start a new sweep with the defined settings.

e To perform a single measurement, press the RUN SINGLE hardkey.
e To start a (new) continuous measurement, press the RUN CONT hardkey.

Check the PvT Full Burst results to determine if the signal remains within the limits
specified by the standard in all slots to measure.

If the "Limit Check" indicates "FAIL", check the Power vs Slot to determine in which
slot the power exceeded the limit. The "Delta to Sync" value for the corresponding
slot indicates by how much the power differs from the reference power.

e
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Note: in measurements according to standard, the delta value will be identical for all
slots in the scope due to the "Limit Line Time Alignment": "Slot to Measure" setting
(see step 9).

15. Check the irregular slot in more detail in the Magnitude Capture (compare the green

and blue bars beneath the trace). If necessary, zoom into the display to view it in
greater detail.

How to analyze the spectrum of GSM signals

1.
2.
3.

Press the MODE key on the front panel and select the "GSM" application.
Select the "Overview" softkey to display the "Overview" for an GSM measurement.

Select the "Signal Description" button and configure the expected signal by defining
the used device and slot characteristics as well as the modulation:

e Define the training sequences (or syncs) with which the slots will be compared to
synchronize the measured data with the expected data.
For AQPSK modulated signals, define a TSC for each subchannel.
For signals from base stations capable of using multiple carriers, define addi-
tional settings on the "Multi Carrier" tab.

e For access bursts, also define a "Timing Advance", i.e. the position of the burst
within the slot.

Select the "Input/Frontend" button and then the "Frequency" tab to define the input
signal's frequency band and center frequency.

Select the "Amplitude” tab in the "Input/Frontend" dialog box to define the correct
power class for the modulation type.

Optionally, select the "Trigger" button and define a trigger for data acquisition, for
example an external trigger to start capturing data only when a useful signal is trans-
mitted. For external triggers, do not forget to define the correct "Trigger Offset" to the
beginning of the GSM frame.

Select the "Data Acquisition" button and define the "Capture Time" for the input signal.

Select the "Demodulation" button to provide information on how the bursts detected
in the capture buffer are to be demodulated.

Select the "Measurement" button and define the special measurement settings for
the Spectrum measurements:

e Define whether the results for the frequencies to the left or to the right of the center
frequency, or both, are considered in the limit check of the spectrum traces.
Select the type of resolution filter to be used.

Select the frequency list to be used to determine the modulation spectrum.
For a quick overview, select a sparse list; for a conformance test, use the list
specified by the standard

e Select the reference power to be used to determine the relative limit values for
the transient spectrum.

For measurements strictly according to standard, use the "RMS" setting.

e
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In order to detect irregularities, use the "Peak" power.

10. Select the "Display Config" button and select one or more of the following displays
for spectrum results (up to a total of 16 windows):

e Modulation Spectrum Graph

e "Modulation Spectrum Table" on page 19
e '"Transient Spectrum Graph" on page 23
e '"Transient Spectrum Table" on page 24
Tips:

e Alsodisplay the Magnitude Capture for a general overview of the measured data.
Use the graph displays for a general overview of the currently measured spec-
trum; the tables provide detailed numeric values, and an accurate conformance
check of the DUT to the GSM standard.

e The modulation spectrum shows the spectrum for the useful part of a burst in
a single slot; the transient spectrum shows the spectrum for all slots in the
measured scope, including the rising and falling edges of the bursts.

Arrange the windows on the display to suit your preferences.
11. Exit the SmartGrid mode.

12. Start a new sweep with the defined settings.

e To perform a single measurement, press the RUN SINGLE hardkey.
e To start a (new) continuous measurement, press the RUN CONT hardkey.

13. Check the result of the limit check in the graph. If it indicates "FAIL", refer to the
numeric results in the table display for more precise information on which frequency
exceeds the limit (indicated by a negative "A to Limit" value and red characters).
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Improving Performance

9 Optimizing and Troubleshooting the Mea-
surement

If the results of a GSM measurement do not meet your expectations, try the following
recommendations to optimize the measurement.

e  IMProving PerfOrMancCe.........cooe it rre e e e e e e e e e e e e es 105
®  IMProving EVIM ACCUIACY......cioiiciiiieieeeere et e e e e e 105
o  Optimizing Limit ChECKS.......uuiiiiiieiiei e e e 106
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9.1 Improving Performance

If the GSM measurement seems to take a long time, try the following tips.

Using external triggers to mark the frame start

The R&S FSW GSM application needs the frame start as a time reference. It either
searches for a frame start after every 1/Q data acquisition, or relies on a trigger event that
marks the frame start. An external trigger or a power trigger that mark the frame start can
speed up measurements. See also chapter 5.5, "Trigger settings”, on page 32.

In MSRA mode, trigger events are not considered when determining the frame startin a
GSM measurement, as the trigger is defined by the MSRA Master for all applications
simultaneously and most likely does not coincede with the frame start for the GSM signal.

Avoiding unnecessary high sample rates

According to the GSM standard, modulation spectrum results must be performed at fre-
quencies up to 6 MHz from the carrier in some cases. When the frequency list to be used
is set to 6 MHz in the "Measurement" settings (see "Modulation Spectrum Table: Fre-
quency List" on page 88), the R&S FSW GSM application uses a sample rate of

19.5 MHz, as opposed to the usual 6.5 MHz sample rate. The higher sample rate extends
the required measurement time. Only use the 6 MHz frequency list setting if you actually
require "Modulation Spectrum" results according to standard.

9.2 Improving EVM Accuracy
If the EVM results show unexpected power levels, check the following issues.

Extending the data basis

Sporadic distortions in the EVM can be eliminated by evaluating several measurements
and determining the average over all traces. Increase the Statistic Count in the
"Sweep" settings to obtain sufficiently stable results.

e
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9.3

Optimizing Limit Checks

Excluding results from adjacent channels

For signals from base stations capable of using multiple carriers, configure the DUT as
such in the signal description (see chapter 6.3.3, "Multi-Carrier Settings", on page 58).
In this case, an additional multi-carrier (PvT) filter suppresses power from adjacent chan-
nels. This filter is also taken into account during the generation of the ideal (reference)
signal, otherwise there would be an increase in EVM because the measured signal has
a smaller bandwidth compared to the reference signal. Define which PvT filter to use,
depending on whether the channel to be measured has a reduced or equal power com-
pared to its adjacent channels (see "Multi-Carrier PvT Filter" on page 85).

For single carrier measurements, make sure the "Multi Carrier BTS" setting is "Off" (see
"Multi Carrier BTS" on page 59) so the correct PvT filter is used for the power measure-
ment.

Optimizing Limit Checks
If the limit checks fail unexpectedly, check the following issues.

Excluding results from adjacent channels

In limit checks for multi-carrier spectrum measurements, the frequencies from adjacent
carriers in the signal may distort the results of the limit check for a single carrier. If you
only want to check the frequencies from a single carrier in a multi-carrier signal, disable
the limit check for frequencies to the left or right of the carrier frequency of interest (see
"Enable Left Limit/ Enable Right Limit" on page 87). This allows you to measure the
spectrum of the left or right-most channel while ignoring the side where adjacent channels
are located.

Make sure you select the correct Slot to Measure for Modulation Spectrum results (see
chapter 6.7.1, "Slot Scope", on page 79).

Calculating limit lines according to the used DUT

For multi-carrier measurements, ensure that the DUT is configured correctly (see chap-
ter 6.3.1, "Frame and DUT Settings", on page 52). The number of active carriers and the
specified BTS class affect the calculation of the limits according to the 3GPP standard
for the modulation spectrum measurement.

Aligning the limit line correctly

The limit line defined by the standard must be aligned to the measured slots. The align-
ment can either be determined individually for each slot, or the entire line is aligned
according to the Slot to Measure (see "Limit Line Time Alignment" on page 86).

The standard requires that the entire line be aligned according to the Slot to Measure.
However, in this case the "Delta to Sync" value will be identical for all slots in the scope
(see table 4-5).

e
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Error Messages

Note that the R&S FSW GSM application assumes that all slots have equal length. If they
do not, disable this setting in the "Frame" settings (see "Equal Timeslot Length”
on page 53) so the limit line is aligned to the slots correctly.

For non-standard signals or if you require more precise delta values, use the "Time

Alignment": "Per Slot" setting.

Error Messages

The following error messages may be displayed in the status bar of the R&S FSW GSM
application. Check these descriptions for possible error causes and solutions.

Burst not found..........ccoooviiiiiiiiiiiiiceeeeeee,
Sync not found..........coooiiiiiiiiiii e

Burst not found

Possible causes

Possible solutions

Training sequence (TSC) or sync is not defined cor-
rectly.

Check the TSC/sync definition in "Slot" settings (see
"Training Sequence TSC / Sync" on page 57)

Slot is not in defined slot scope

Include the slot in the slots to measure (see chap-
ter 6.7.1, "Slot Scope", on page 79)

Sync not found

Possible causes

Possible solutions

Training sequence (TSC) or sync is not defined cor-
rectly.

Check the TSC/sync definition in "Slot" settings (see
"Training Sequence TSC / Sync" on page 57)

No or incorrect position of access burst in slot defined.

Define the correct "Timing Advance" for the slots con-
taining an access burst (see "Timing Advance
(Access Burst only)" on page 57).

The trigger event does not correspond to the start of
the "active part" in slot 0.

Correct the trigger offset (for an external trigger, see
"Trigger Offset" on page 72)

The DUT interchanged the | and Q parts of the signal.

Swap the | and Q values after data acquisition in the
R&S FSW GSM application to reverse this effect (see
"Swap 1Q" on page 76).

|
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10 Remote Commands to Perform GSM Meas-
urements

The following commands are required to perform measurements in the GSM application
in a remote environment. It is assumed that the R&S FSW has already been set up for
remote operation in a network as described in the R&S FSW User Manual.

Common Suffixes

In GSM application, the following common suffixes are used in remote commands:

Suffix Value range Description
<m> 1.4 Marker

<n> 1..16 Window
<s> 0.7 Slot

<t> 1.4 Trace

Note that basic tasks that are also performed in the base unit in the same way are not
J described here. For a description of such tasks, see the R&S FSW User Manual.

In particular, this includes:
e Managing Settings and Results, i.e. storing and loading settings and result data

e Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation

e Using the common status registers

The following tasks specific to the GSM application are described here:

L J [ 011 o T 0T34 ) o 1 108
o Activating GSM MeasuremMeENtS. .....cccoivuuiiiiiiiiiiei et 113
e Configuring and Performing GSM Measurements.......ccccccccveevveeviieiieeiieiieeeeeeeee, 116
o Analyzing GSM MeasuUremMeENtS.........cocveiiiiiiiiieiicrccrieie e e e e e e e e e e e e e e ee e e e 163
@  RetrieViNg RESUILS.....uuue i e e e e e e e e e e 180
e Importing and Exporting I/Q Data and ReSUltS.........c.ceviiiiiiiiiiiiie e, 212
o Status Reporting System ... 213
e Deprecated Commands (Commands for Compatibility).......ccccoeeeeriiniiiiinnnnnen. 217
o Programming EXampPles........coooiiiiiiiiiiiiiiii e 225

10.1 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instrument
or software. They operate its functions ('setting commands' or 'events') and request infor-
mation (‘query commands'). Some commands can only be used in one way, others work

|
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in two ways (setting and query). If not indicated otherwise, the commands can be used
for settings and queries.

The syntax of a SCPI command consists of a header and, in most cases, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parameters
are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank). If
there is more than one parameter for a command, these are separated by a comma from
one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the User Manual
of the R&S FSW.

Remote command examples

/ Note that some remote command examples mentioned in this general introduction may
not be supported by this particular application.

10.1.1 Long and Short Form

The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in upper case letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For the
instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

10.1.2 Numeric Suffixes

Some keywords have a numeric suffix if the command can be applied to multiple instan-
ces of an object. In that case, the suffix selects a particular instance (e.g. a measurement
window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you don't quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<1l...4>]:Z0OOM:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:ZOOM: STATe ON refers to window 4.
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10.1.3 Optional Keywords

Some keywords are optional and are only part of the syntax because of SCPI compliance.
You can include them in the header or not.

Note that if an optional keyword has a numeric suffix and you need to use the suffix, you
have to include the optional keyword. Otherwise, the suffix of the missing keyword is
assumed to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency:CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<1l...4>]:Z00M:STATe

DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

10.1.4 Alternative Keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both keywords
to the same effect.

Example:
[SENSe: ]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect as
BWID 1MHZ.

10.1.5 SCPI Parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, these are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters may have different forms of values.
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10.1.5.1

10.1.5.2

Introduction

Numeric Values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent. In
case of physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
with unit; SENSe : FREQuency:CENTer 1GHZ
without unit: SENSe : FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. in case of discrete steps), the
command returns an error.

Instead of a number, you can also set numeric values with a text parameter in special
cases.

e MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends on
the setting. In some cases you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. In case of physical quan-
tities, it applies the basic unit (e.g. Hz in case of frequencies). The number of digits after
the decimal point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

In some cases, numeric values may be returned as text.

e INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned in case of
errors.

Boolean

Boolean parameters represent two states. The "ON" state (logically true) is represented
by "ON" or a numeric value 1. The "OFF" state (logically untrue) is represented by "OFF"
or the numeric value 0.

e
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10.1.5.3

10.1.5.4

10.1.5.5

Introduction

Querying boolean parameters

When you query boolean parameters, the system returns either the value 1 ("ON") or the
value 0 ("OFF").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character Data

Character data follows the syntactic rules of keywords. You can enter text using a short
or a long form. For more information see chapter 10.1.1, "Long and Short Form",
on page 109.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe:BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

Character Strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block Data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. In the example the 4 following
digits indicate the length to be 5168 bytes. The data bytes follow. During the transmission
of these data bytes all end or other control signs are ignored until all bytes are transmitted.
#0 specifies a data block of indefinite length. The use of the indefinite format requires a
NLAEND message to terminate the data block. This format is useful when the length of
the transmission is not known or if speed or other considerations prevent segmentation
of the data into blocks of definite length.

e
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10.2 Activating GSM Measurements

GSM measurements require a special application on the R&S FSW. A measurement is
started immediately with the default settings.

INSTrUMENt:CREAIE[INEW]...cetuiiieiiiiieieeetiie e ee et e e e e eetee e e e e eateeeeesenaeeeseasaeeesesnansaesennaneeens 113
INSTrUMENt:CREAIEIREPLACE.......c.cttuieeeieiiieeeeeetiieeeeetetaeeeeseebeeeeseetaaeeeseesnaeeeseeranaaaaens 113
INSTIUMENEDELELE. ...c.ceteeee et ee ettt e e ettt e e et e e e e e e eebae e e e s eeaeeeeeeeaneeeseesnaeeeeesnnaeaeees 114
NS T3 110 od S 114
INSTIUMENERENGME ...cenieieiieeee et e et e et e et e e e e e e eae e e eaeeeeaneeean e eenneeeean 115
INSTIUMENTISELECH]....eeiiieeeerirtiriiiieeieieeeeeeeeeeeeeeeeeereeerebsss i aaesesesaaeaeserereerersssssrassnnnnnns 115
SYSTem:PRESet: CHANNEIEXECULE]...iieerueieeiiteieeeiiiee e e et e eesette e e e eanee e e eeta e e e eer e eeeenanss 115
SY ST EMISEQUENCET . ... . ciieeeeiteee it e et et e ettt e et e e e et eeeeaa e s eaaeee s e eeannaesanneeesnaaennnaes 116

INSTrument:CREate[:NEW] <ChannelType>, <ChannelName>

This command adds an additional measurement channel. The number of measurement
channels you can configure at the same time depends on available memory.

Parameters:

<ChannelType> Channel type of the new channel.
For a list of available channel types see table 10-1.

<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 10-1).

Example: INST:CRE SAN, 'Spectrum 2'

Adds an additional spectrum display named "Spectrum 2".

INSTrument:CREate:REPLace <ChannelName1>,<ChannelType>,<ChannelName2>

This command replaces a measurement channel with another one.

Parameters:

<ChannelName1>  String containing the name of the measurement channel you want
to replace.

<ChannelType> Channel type of the new channel.

For a list of available channel types see table 10-1.

<ChannelName2> String containing the name of the new channel.
Note: If the specified name for a new channel already exists, the
default name, extended by a sequential number, is used for the
new channel (see table 10-1).

Example: INST:CRE:REPL 'Spectrum2',6IQ, 'IQAnalyzer'
Replaces the channel named 'Spectrum2' by a new measurement
channel of type 'lQ Analyzer' named '|QAnalyzer'.
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INSTrument:DELete <ChannelName>

This command deletes a measurement channel. If you delete the last measurement
channel, the default "Spectrum" channel is activated.

Parameters:

<ChannelName> String containing the name of the channel you want to delete.
A measurement channel must exist in order to be able delete it.

Example: INST:DEL 'Spectrumi'

Deletes the spectrum channel with the name 'Spectrum4'.

INSTrument:LIST?

This command queries all active measurement channels. This is useful in order to obtain
the names of the existing measurement channels, which are required in order to replace
or delete the channels.

Return values:

<ChannelType>, For each channel, the command returns the channel type and
<ChannelName> channel name (see table 10-1).
Tip: to change the channel name, use the INSTrument : REName
command.
Example: INST:LIST?

Result for 3 measurement channels:
'ADEM', 'Analog Demod', 'IQ','IQ
Analyzer', 'SANALYZER', 'Spectrum'

Usage: Query only

Table 10-1: Available measurement channel types and default channel names
Application <ChannelType> Parameter Default Channel Name*)
Spectrum SANALYZER Spectrum

1/Q Analyzer 1Q IQ Analyzer

Pulse (R&S FSW-K6) PULSE Pulse

Analog Demodulation (R&S | ADEM Analog Demod
FSW-K7)

GSM (R&S FSW-K10) GSM GSM

Multi-Carrier Group Delay | MCGD MC Group Delay
(R&S FSW-K17)

Noise (R&S FSW-K30) NOISE Noise

Phase Noise (R&S FSW- PNOISE Phase Noise

K40)

VSA (R&S FSW-K70) DDEM VSA

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.
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Application <ChannelType> Parameter Default Channel Name*)
3GPP FDD BTS (R&S BWCD 3G FDD BTS

FSW-K72)

3GPP FDD UE (R&S FSW- | MWCD 3G FDD UE

K73)

cdma2000 BTS (R&S FSW- | BC2K CDMA2000 BTS

K82)

cdma2000 MS (R&S FSW- | MC2K CDMA2000 MS

K83)

1xEV-DO BTS (R&S FSW- | BDO 1xEV-DO BTS

K84)

1XEV-DO MS (R&S FSW- | MDO 1XEV-DO MS

K85)

WLAN (R&S FSW-K91) WLAN WLAN

LTE (R&S FSW-K10x) LTE LTE

Note: the default channel name is also listed in the table. If the specified name for a new channel already
exists, the default name, extended by a sequential number, is used for the new channel.

INSTrument:REName <ChannelName1>, <ChannelName2>

This command renames a measurement channel.

Parameters:
<ChannelName1>

<ChannelName2>

String containing the new channel name.

String containing the name of the channel you want to rename.

Note that you can not assign an existing channel name to a new
channel; this will cause an error.

Example:

INST:REN

'Spectrum?2', 'Spectrum3"’

Renames the channel with the name 'Spectrum2' to 'Spectrum3'.

INSTrument[:SELect] <ChannelType>

This command activates a new measurement channel with the defined channel type, or
selects an existing measurement channel with the specified name.

See also INSTrument:CREate [ :NEW] on page 113.

For a list of available channel types see table 10-1.

Parameters:
<ChannelType>

GSM

GSM application, R&S FSW-K10

SYSTem:PRESet:CHANnNel[:EXECute]

This command restores the default instrument settings in the current channel.

e
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Use INST:SEL to select the channel.

Example: INST 'Spectrum?2'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual control: See "Preset Channel" on page 51

SYSTem:SEQuencer <State>

This command turns the Sequencer on and off. The Sequencer must be active before
any other Sequencer commands (INIT:SEQ. . .) are executed, otherwise an error will
occur.

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Parameters:

<State> ON | OFF
ON
The Sequencer is activated and a sequential measurement is
started immediately.
OFF
The Sequencer is deactivated. Any running sequential measure-
ments are stopped. Further Sequencer commands
(INIT:SEQ...)are notavailable.

*RST: OFF

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM
Starts the sequential measurements.
SYST:SEQ OFF

Configuring and Performing GSM Measurements

The following commands are required to configure a GSM measurement on an R&S FSW
in a remote environment.

L IS 1o T q =L I I L= Yol ) o) T 117
o INPUt/OULPUL SEHINGS...cuvueci e 129
o Frontend Configuration........ccic i i i e 132
o  Triggering MeasUremMENTS........cciii et 138
@ Data ACQUISIION......cce e e e e e e e e e e e e e e eea e 144

e
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10.3.1

10.3.1.1

Configuring and Performing GSM Measurements

L B =Y 0o To o (U1 F=1 i) o VOO 152
L Y 1Yo UL =Y a1 o) OO N 157
e Adjusting Settings Automatically..........coeveiriiiiiiiii s 163

Signal Description

The signal description provides information on the expected input signal, which optimizes
frame detection and measurement.

N o =1 0 1Y 117
L (o] AT OTPTR 121
I Y [ (R O7= T <Y ST 128
Frame

Frame settings determine the frame configuration used by the device under test.

CONFIQUIE[:MS iDEVICETYPE. .. e it eeitee ettt e ettt e ettt e e ettt e e e e eae e e e eere e e e e esbeeeesennanss 117
CONFigure[:MS]:NETWork:FREQUENCY:BAND. ... ...t 118
CONFIGUIE[:MSTNETWOIKE TYPE]. e eeeeeeeeeeeseseeseseesesesseseseesesesseseseeseseseesesesseseseseseseen. 118
CONFIQUrE[:MS]:POWVEICLASS. .. ettt ettt ettt e e e et e e e et e e e e e enas 119
CONFigure[:MS]:CHANNEl:FRAME:EQUAL.......cuureeeeinaaaaaae e e e e e e e ee e e e e e ee e 120

CONFigure[:MS]:DEVice:TYPE <Value>
This command specifies the type of device to be measured.

Parameters for setting and query:

<Value> 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
Example: CONF:DEV:TYPE BTSNormal
Manual control: See "Device Type" on page 52

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

e
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CONFigure[:MS]:NETWork:FREQuency:BAND <Value>

This command works in conjunction with theCONFigure [ :MS] :NETWork [ : TYPE]
command to specify the frequency band of the signal to be measured. The command is
not in-line with the manual operation so the SCPI remote control command remains
compatible with the R&S FS-K5.

Parameters for setting and query:
<Value> 380]410|450|480]710| 750|810 ]850 | 900 | 1800 | 1900

380
380 MHz band — valid for TGSM

410
410 MHz band - valid for TGSM

450
450 MHz band — valid for GSM

480
480 MHz band - valid for GSM

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

Example: CONF:NETW:FREQ 380
Manual control: See "Frequency Band" on page 53

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

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

This command works in conjunction with the CONFigure [ :MS] :NETWork:
FREQuency : BAND on page 118 command to specify the frequency band of the signal to
be measured. The command is not in-line with the manual operation so the SCPI remote
control command remains compatible with the R&S FS-K5.

e
User Manual 1173.9263.02 — 02 118



R&S®FSW-K10 Remote Commands to Perform GSM Measurements

e e s |
Configuring and Performing GSM Measurements

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
Manual control: See "Frequency Band" on page 53

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

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

This command the power class of the device under test.

|
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Parameters for setting and query:

<Value>

Example:

Manual control:

112]13]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

See "Power Class" on page 53

For a detailed example see chapter 10.9.1, "Programming Example: Determining the

EVM", on page 225.

CONFigure[:MS]:CHANnel:FRAMe:EQUal <State>

If activated, all slots of a frame have the same length (8 x 156.26 normal symbol periods).
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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
Manual control: See "Equal Timeslot Length" on page 53

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Slot

The R&S FSW GSM application is slot-based. Thus, information on the expected slots
of the input signal are required. The following commands are required to provide this
information.

CONFigure[:MS]:CHANNEI:SLOTSNUMDEIr>:FILTE...ccuuiieeiieriiieeeeeiieeeeeeereeeeeeernaeeeeeeananss 121
CONFigure[:MS]:CHANNEl:SLOT<NUMDBEr>[:STATE]. .. cuieieeeeeee et e e e 122
CONFigure[:MS]:CHANNel:SLOT<NUMbEr>:MTYPe.. ... 122
CONFigure[:MS]:CHANNEI:SLOTSS> S CPII . .ccee i it e e e et e e e e e e e e e e eas 123
CONFigure[:MS]:CHANnNel:SLOT<s>:SUBChannel<ch>TSC:USER.......c..c.ccevvuererrrnerrennnn. 124
CONFigure[:MS]:CHANNel:SLOT<s>:SUBChannel<ch>:TSC.....c..ccceevvriereeeriiieereerieeeeeenann. 124
CONFigure[:MS]:CHANNel:SLOT<NUMDEr>:TADVANCE........cereereeriiereereeriiieeeeeerneaeeeerennanss 125
CONFigure[:MS]:CHANRNEL:SLOTSSZITSC. . euieniiiaeeeieeeeeee et et e et e e e e e e e e e e e en e enas 125
CONFigure[:MS]:CHANNEel:SLOT<S>:TSC:USER......ciiiiei et 126
CONFigure[:MS]:CHANNel:SLOT<NUMDBEr>:TYPE. ...ttt e 127

CONFigure[:MS]:CHANnNel:SLOT<Number>:FILTer <Type>
This command specifies the pulse shape of the ideal modulator.

Suffix:
<Number> <0..7>
the slot to configure

|
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Parameters for setting and query:
<Type> 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
Manual control: See "Filter" on page 57

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

CONFigure[:MS]:CHANnNel:SLOT<Number>[:STATe] <State>

This command activates this slot (this means that e.g. this slot is not considered as inac-
tive in the PvT evaluation).

Suffix:
<Number> <0..7>
Select the slot to configure.

Parameters for setting and query:

<State> ON | OFF
Example: CONF:CHAN:SLOT ON
Manual control: See "Slot State (On/Off)" on page 56

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

CONFigure[:MS]:CHANnNel:SLOT<Number>:MTYPe <Modulation>
This command specifies the modulation type.

Suffix:
<Number> <0..7>
the slot to configure

e
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Parameters for setting and query:
<Modulation> GMSK
GMSK, Gaussian Minimum Shift Keying, 1 bit/symbol.

QPSK
QPSK, Quadrature Phase Shift keying, 2 bits/symbol.

EDGE
8PSK (EDGE), Phase Shift Keying, 3 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.

*RST: GMSK
Example: CONF:CHAN:SLOT:MTYP GMSK
Manual control: See "Modulation" on page 56

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

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

This command specifies the Subchannel Power Imbalance Ratio (SCPIR) of the specified
slot.

Notes:
This command is only available for AQPSK modulation.

Suffix:
<s> <0..7>
Number of slot to configure

Parameters for setting and query:
<Value> numeric value
Subchannel Power Imbalance Ratio (SCPIR) in dB

Range: -15 to 15
*RST: 0
Default unit: NONE

Example: // Subchannel Power Imbalance Ratio (SCPIR) = 4 dB
CONFigure:MS:CHANnel:SLOTO:SCPir 4

Manual control: See "SCPIR" on page 56

For a detailed example see chapter 10.9.2, "Programming Example: Measuring an
AQPSK Signal", on page 228.

e
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CONFigure[:MS]:CHANnel:SLOT<s>:SUBChannel<ch>:TSC:USER <Value>

This command sets the bits of the user definable TSC. The number of bits must be 26.
CONFigure[:MS] :CHANnel:SLOT<s>:SUBChannel<ch>:TSC:USER must be set
first.

This command is only available for AQPSK modulation.

Suffix:
<s> <0..7>

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

Subchannel number

Parameters for setting and query:
<Value> string

String containing the 26 user-defined bits

Example: // Subchannel 1: User TSC
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC USER
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC?

Il -> USER

Manual control: See "User TSC / User Sync " on page 57

For a detailed example see chapter 10.9.2, "Programming Example: Measuring an
AQPSK Signal", on page 228.

CONFigure[:MS]:CHANNel:SLOT<s>:SUBChannel<ch>:TSC <Value>

This command selects the training sequence of the specified slot and subchannel used
by the mobile or base station.

This command is only available for AQPSK modulation.

Suffix:
<s> <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:

<Value> 0,110,2]1,111,212,112,2]3,113,2|4,1(4,2|51]52]|6,1]
6,2|7,1]7,2 | USER

TSC number and Set or User TSC
Set 2 is only available for subchannel 2.

*RST: 0,1

-
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Example: // Subchannel 1: TSC 0 (Set 1)
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC 0,1
// Subchannel 1: Query TSC number and Set number
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC?
/l->0,1
/l Subchannel 1: Query TSC number
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC? TSC
II->0
// Subchannel 1: Query Set number
CONFigure:MS:CHANnel:SLOTO:SUBChannell:TSC? SET
If->1

Manual control: See "Training Sequence TSC / Sync" on page 57

For a detailed example see chapter 10.9.2, "Programming Example: Measuring an
AQPSK Signal", on page 228.

CONFigure[:MS]:CHANnel:SLOT<Number>:TADVance <Offset>
Specifies the position of an access burst within a single slot.

This command is only available for access bursts (see CONFigure[:MS] :CHANnel :
SLOT<Number>:TYPE on page 127).

Suffix:
<Number> <0.7>

Parameters for setting and query:
<Offset> offset from slot start in symbols

Range: 0 to 63
Increment: 10

*RST: 0
Example: CONF:CHAN:SLOT:TADV 1
Manual control: See "Timing Advance (Access Burst only)" on page 57

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

This command selects the training sequence code TSC (Normal and Higher Symbol Rate
Bursts) or training (synchronization) sequence TS (for Access Bursts) of the specified
slot and subchannel used by the mobile or base station. See 3GPP TS 45.002, chapter
5.2 'Bursts'.

This command is not available for AQPSK modulation (use CONFigure[:MS] :
CHANnel : SLOT<s>:TSC instead).

Suffix:
<s> 0.7
Number of the slot to configure
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TSC | SET

Queries the currently used TSC number or the set.

If no query parameter is defined, only the TS or the TSC is
returned.

TSC

Only the TSC or TS is returned.

SET
The set of the TSC is returned.

Parameters for setting and query:

<Value>

Example:

Manual control:

01112]3[4|5(6]7]0,1]102[1,1(1,2]121]2,2]3,1]3,2]
41|4,2]151|52]6,1]6,2|7,1|7,2|TS0|TS1|TS2|USER
training sequence for normal burst

0..7

One of the 7 pre-defined training sequence codes is used
0,1]0,2]1,1]1,2]21]2,2|3,1]3,2|4,1]4,2|5,1]|5,2|6,1]
6,2|7,1]7,2

TSC number and set for normal burst rates

TS0 | TS1]|TS2

Training (synchronization) sequence for access bursts

USER

A user-defined training sequence is used (see CONFigure [ :
MS] :CHANnel:SLOT<s>:TSC:USER on page 126).

*RST: 0

/I TSC 3 (Set 1)
CONFigure:MS:CHANnel:SLOTO:TSC 3,1
// Query TSC number
CONFigure:MS:CHANnel:SLOTO:TSC? TSC
I->3

/I Query Set number
CONFigure:MS:CHANnel:SLOT0:TSC? SET
I->1

See "Training Sequence TSC / Sync" on page 57

For a detailed example see chapter 10.9.1, "Programming Example: Determining the

EVM", on page 225.

CONFigure[:MS]:CHANnNel: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: SLOTO:TSC
USER must be defined first (see CONFigure[:MS] : CHANnel : SLOT<s>:TSC

on page 125).
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Suffix:
<s> <0..7>
The slot to configure

Parameters for setting and query:
<Value> String containg the user defined bits, e.g.
10101111101010101100111100' for a GMSK normal burst.

Example: CONF:CHAN:SLOT:TSC:USER
Manual control: See "User TSC / User Sync " on page 57

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Table 10-2: Number of TSC bits depending on burst type and modulation

Burst Type Modulation Number of Bits
Normal GMSK 26

Normal 8PSK 78

Normal 16QAM 104

Normal 32QAM 130

Higher Symbol Rate QPSK 62

Higher Symbol Rate 16QAM 124

Higher Symbol Rate 32QAM 155

Access Burst GMSK 41

CONFigure[:MS]:CHANnNel:SLOT<Number>:TYPE <BurstType>
Specifies the type of the burst.

Suffix:
<Number> <0..7>

Parameters for setting and query:
<BurstType> NB | HB | AB

NB
Normal Burst

HB
Higher Symbol Rate Burst

AB
Access Burst

*RST: NB

Example: CONF:CHAN:SLOT:TYPE NB
Manual control: See "Burst Type" on page 56

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

e
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10.3.1.3 Multi Carrier

The R&S FSW GSM application can also measure signals with multiple carriers. The
following commands are required to provide information on the carriers in the input signal.

CONFigUre[:MS:MCARIIEIHACT CaIMIEIS. cuuuueeieeuieeieeteeeerttaeeerenuaeeeeetnaeseerireereenaaeeenenanns 128
CONFigure[:MS:MCARIIEN BT SCIASS. .ccuuuueieeiitrueeeeeiitnieeeeeeeteseeeenireeeerannaeseererneeeerennanns 128
CONFIgure[:MST:MCARIEIMCBTS. ... utteeeeeieeeiieteaieeeeeeeeeeennaaaeeeeeeeeaensnaaaeeeeeeeeeaannnaaaees 128
CONFIgUre[:MS :MCARIEI:STATE . et eeeeeieeettitieeeeeeeeeeeetrraeseeeeeeeeeebaaaeseeeeeseeesraraaens 129

CONFigure[:MS]:MCARrier:ACTCarriers <NofActCarriers>

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:

<NofActCarriers> *RST: 1
Default unit: NONE
Example: CONF:MCAR:ACTC
Manual control: See "No. of active Carriers" on page 59

CONFigure[:MS]:MCARrier:BTSClass <BTSClass>

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:
<BTSClass> Range: 1to 2

*RST: 1

Default unit: NONE
Example: CONF:MCAR:BTSClass
Manual control: See "BTS Class" on page 59

CONFigure[:MS]:MCARrier:MCBTs <MultiCarrierBTS>

This parameter informs the R&S FSW-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 117). 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:
<MultiCarrierBTS> ON | OFF

*RST: OFF

e
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Example: CONF :MCAR:MCBT ON

Manual control: See "Multi Carrier BTS" on page 59

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

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

Parameters for setting and query:

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

Input/Output Settings

The R&S FSW can analyze signals from different input sources (such as RF, power sen-
sors etc.) and provide various types of output (such as noise or trigger signals). The
following commands are required to configure data input and output.

L I = [ o] o | S 129
o  Configuring the OULPULS.......coi e 131
RF Input

INPut:ATTenuation:PROTECHONRESE! ....ciiiiiiiii it e e 129
INP UL C OUPIING. -ttt ettt ettt ettt ettt et et e e e et e e e e e e s e e e e e e e e e eaaeannaeenaen 130
INPUL FILTErHPASS - STATE] ctutuaaaaaaaeeeeeeeeeeeeee et eeeeeeeeeeeeaeentnn e aaaeaeeeeeaeaaaeeaeeeeeeennnnees 130
I U o 1 =Y 1 RS 12N = S 130
I U 1Y 1= =Ya =T Tt P 131
I S o =Y o 131

INPut:ATTenuation:PROTection:RESet

This command resets the attenuator and reconnects the RF input with the input mixer
after an overload condition occured and the protection mechanism intervened.The error
status bit (bit 3 in the STAT : QUES : POW status register) and the INPUT OVLD message
in the status bar are cleared.

The command works only if the overload condition has been eliminated first.

e
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Usage: Event

INPut:COUPIling <CouplingType>

This command selects the coupling type of the RF input.

Parameters:
<CouplingType> AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP:DC
Usage: SCPI confirmed
Manual control: See "Input Coupling" on page 60

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to 3 GHz.
This filter is used to remove the harmonics of the R&S FSW in order to measure the
harmonics for a DUT, for example.

This function requires option R&S FSW-B13.

(Note: for RF input signals outside the specified range, the high-pass filter has no effect.
For signals with a frequency of approximately 4 GHz upwards, the harmonics are sup-
pressed sufficiently by the YIG filter.)

Parameters:
<State> ON | OFF
*RST: OFF
Usage: SCPI confirmed
Manual control: See "High-Pass Filter 1...3 GHz" on page 61

INPut:FILTer:YIG[:STATe] <State>
This command turns the YIG-preselector on and off.

Note the special conditions and restrictions for the YIG filter described in "YI1G-Preselec-
tor" on page 61.

Parameters:
<State> ON | OFF
*RST: ON (OFF for I/Q Analyzer, GSM and MC Group Delay
measurements)
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.
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Manual control: See "YIG-Preselector" on page 61

INPut:IMPedance <Impedance>
This command selects the nominal input impedance of the RF input.

75 Q should be selected if the 50 Q inputimpedance is transformed to a higher impedance
using a matching pad of the RAZ type (= 25 Q in series to the input impedance of the
instrument). The power loss correction value in this case is 1.76 dB = 10 log (75Q/50Q).

Parameters:
<Impedance> 50|75
*RST: 50 Q
Example: INP:IMP 75
Usage: SCPI confirmed
Manual control: See "Impedance" on page 61

INPut:SELect <Source>

This command selects the signal source for measurements, i.e. it defines which connec-
tor is used to input data to the R&S FSW. If no additional options are installed, only RF
input is supported.

Parameters:

<Source> RF
Radio Frequency ("RF INPUT" connector)
*RST: RF

10.3.2.2 Configuring the Outputs

Configuring trigger input/output is described in chapter 10.3.4.2, "Configuring the Trigger
Output", on page 142.

DIAGNOSHCKN>:SERVICEINSOUICE. ..euitiiitiieiite e ete et et s et s et e s st st eensessstsrassnsesnees 131

DIAGnostic<n>:SERVice:NSOurce <State>

This command turns the 28 V supply of the BNC connector labeled NOISE SOURCE
CONTROL on the front panel on and off.

Parameters:
<State> ON | OFF
*RST: OFF
Example: DIAG:SERV:NSO ON
Manual control: See "Noise Source" on page 62

e
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10.3.3 Frontend Configuration

10.3.3.1

The following commands are required to configure frequency and amplitude settings,
which represent the "frontend" of the measurement setup.

L I o (=To U= o o OO PP PRSPPI 132
L I N 40T o] 1108 o LIS 1= u ] o S 134
e Configuring the Attenuation..............ccoooiiii i 136
Frequency

The following commands are required to configure the frequencies to measure.

Useful commands for configuring frequencies described elsewhere:
® CONFigure[:MS]:NETWork:FREQuency:BAND on page 118

® CONFigurel[:MS]:NETWork[:TYPE] on page 118

Remote commands exclusive to configuring frequencies:

CONFIGUIELMS AR CN. ..ttt ettt e e ettt e e e e et e e e e e e ta e e eeresba e eeseatan e eeersrananns 132
[SENSE:IFREQUENCY:CENT O .uuiiiiiiittieieeteetiie e e e e eeiaee e s eeseese s e eeseeb e e e ereasaaeseeseesaeeeeenenns 132
[SENSe:]FREQUENCY:CENTEISTEP. ...ttt e e e 133
[SENSe:]JFREQuUeNCY:CENTErNRSTEP:AUTO. ...ttt 133
[SENSE:JFREQUENCY:OFFSEL.ceiutuieieeeeeeeeieeeieiieeeeee e e e e e e e e e e et et ae e e e e e e e e e e eeeeeaennnnanas 133

CONFigure[:MS]:ARFCn <Value>

This command specifies the Absolute Radio Frequency Channel Number (ARFCN) to be
measured. Setting the ARFCN updates the frequency.

Parameters for setting and query:
<Value> numeric value

Range: 0 to 1023 (some values may not be allowed depend-
ing on the selected frequency band)
Default unit: NONE

Example: CONF:ARFC 5

Manual control: See "ARFCN" on page 65

[SENSe:]JFREQuency:CENTer <Frequency>
This command defines the center frequency.

If you change the frequency, the R&S FSW updates the "ARFCN" accordingly.

e
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Usage:

Manual control:
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The allowed range and f,,,, is specified in the data sheet.

UP
Increases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer:STEP command.

DOWN
Decreases the center frequency by the step defined using the
[SENSe: ] FREQuency:CENTer : STEP command.

*RST: fmax/2
Default unit; Hz

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Sets the center frequency to 110 MHz.

SCPI confirmed

See "Center Frequency" on page 65

[SENSe:]JFREQuency:CENTer:STEP <StepSize>

This command defines the center frequency step size.

Parameters:
<StepSize>

Example:

Manual control:

fnax IS specified in the data sheet.

Range: 1 to fMAX
*RST: 0.1 x span
Default unit: Hz

FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Sets the center frequency to 110 MHz.

See "Center Frequency Stepsize" on page 65

[SENSe:]JFREQuency:CENTer:STEP:AUTO <State>

This command couples or decouples the center frequency step size to the span.

Parameters:
<State>

Example:

ON | OFF
*RST: ON

FREQ:CENT:STEP:AUTO ON
Activates the coupling of the step size to the span.

[SENSe:]JFREQuency:OFFSet <Offset>

This command defines a frequency offset.
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If this value is not 0 Hz, the application assumes that the input signal was frequency
shifted outside the application. All results of type "frequency" will be corrected for this
shift numerically by the application.

Parameters:

<Offset> Range: -100 GHz to 100 GHz
*RST: 0 Hz

Example: FREQ:OFFS 1GHZ

Usage: SCPI confirmed

Manual control: See "Frequency Offset" on page 65

10.3.3.2 Amplitude Settings
The following commands are required to configure the amplitude settings in a remote
environment.
Useful commands for amplitude settings described elsewhere:
® INPut:COUPling on page 130
® INPut:IMPedance on page 131

® CONFigure[:MS]:POWer:CLASs on page 119

Remote commands exclusive to amplitude settings:

DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIViSION.....cetuiiiieiaaeieieeee et e e 134
DISPlay[:WINDow<n>]:TRACE:Y[:SCALEL:RLEVEL...cc.ccmiiiiiiei e 134
DISPlay[:WINDow<n>]:TRACe:Y[:SCALE]:RLEVEl:OFFSet......cevvuieiieriiie e eeeeee e, 135
DISPIay[:WINDOW<N>]:TRACE:Y[:SCALE].....cceteeeeeuruuaaieeeeeeeeeeeeeeeerensanaaaaeeseaeeeeeeneensennnnns 135
INP UL G AIN S T AT €.ttt eeeeetiee i e e et e e e ettt e s e e e e et et e eee e et aaeeeeaeeeeeeeetannaaeeaeeeeeeeneessnnnnns 135
INP UL GAINLVALUE] vttt eeeetee e e ettt e e e e ttee e e e e eeteeeeeeestaseesessanaaseseessnnsaesestanseesersnnnaaaeens 135

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams, where

possible.

Parameters:

<Value> numeric value; the unit depends on the result display
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (e.g. dB) per division

Manual control: See "Relative Scaling (Reference/ per Division)" on page 96

See "Per Division" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RLEVel <ReferencelLevel>

This command defines the reference level.
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Example: DISP:TRAC:Y:RLEV -60dBm
Usage: SCPI confirmed
Manual control: See "Reference Level" on page 67

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

This command defines a reference level offset.

Parameters:

<Offset> Range: -200 dB to 200 dB
*RST: 0dB

Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual control: See "Reference Level" on page 67

See "Shifting the Display (Offset)" on page 67

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] <Range>
This command defines the display range of the y-axis.

Example: DISP:TRAC:Y 110dB

Usage: SCPI confirmed

INPut:GAIN:STATe <State>
This command turns the preamplifier on and off.

The command requires option R&S FSW-B24.

Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:GAIN:STAT ON
Switches on 30 dB preamplification.
Usage: SCPI confirmed
Manual control: See "Input Settings" on page 68

See "Preamplifier (option B24)" on page 68

INPut:GAIN[:VALue] <Gain>

This command selects the preamplification level if the preamplifier is activated
(INP:GAIN:STAT ON, see INPut:GAIN:STATe on page 135).

The command requires option R&S FSW-B24.

]
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Parameters:
<Gain> 15dB | 30 dB
The availability of preamplification levels depends on the R&S
FSW model.
* R&S FSW8: 15dB and 30 dB
* R&S FSW13: 15dB and 30 dB
* R&S FSW26: 30 dB
All other values are rounded to the nearest of these two.

*RST: OFF

Example: INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Usage: SCPI confirmed

Manual control: See "Input Settings" on page 68
See "Preamplifier (option B24)" on page 68

Configuring the Attenuation

TN LT o 2 I =Yg U= o] o PN 136
INPULATTENUAtIONAUTO oottt e et e e e ettt e e e e e et e e e e seesaaeeeeeeeatanseeesesnnnaaneens 137
N L U = N U 137
INP UL E AT T AUT Ottt iee et et e e e e e e e s e s et s ea e ea e sartasnraaneareneastnsnesnenennenrans 137
1N U o N I I AN = TS PP 137

INPut:ATTenuation <Attenuation>
This command defines the total attenuation for RF input.

If you set the attenuation manually, it is no longer coupled to the reference level, but the
reference level is coupled to the attenuation. Thus, if the current reference level is not
compatible with an attenuation that has been set manually, the command also adjusts
the reference level.

Parameters:
<Attenuation> Range: see data sheet
Increment: 5 dB
*RST: 10 dB (AUTO is set to ON)
Example: INP:ATT 30dB
Defines a 30 dB attenuation and decouples the attenuation from
the reference level.
Usage: SCPI confirmed
Manual control: See "Mechanical Attenuation" on page 67

See "Attenuation Mode / Value" on page 67

e
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INPut:ATTenuation:AUTO <State>

This command couples or decouples the attenuation to the reference level. Thus, when
the reference level is changed, the R&S FSW determines the signal level for optimal
internal data processing and sets the required attenuation accordingly.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:ATT:AUTO ON
Couples the attenuation to the reference level.
Usage: SCPI confirmed
Manual control: See "Mechanical Attenuation" on page 67

See "Attenuation Mode / Value" on page 67

INPut:EATT <Attenuation>

This command defines an electronic attenuation manually. Automatic mode must be
switched off (INP:EATT:AUTO OFF, see INPut:EATT:AUTO on page 137).

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Parameters:
<Attenuation> attenuation in dB
Range: see data sheet
Increment: 1 dB
*RST: 0 dB (OFF)
Example: INP:EATT:AUTO OFF
INP:EATT 10 dB
Manual control: See "Using Electronic Attenuation (Option B25)" on page 68

INPut:EATT:AUTO <State>
This command turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Parameters:
<State> ON | OFF
*RST: ON
Example: INP:EATT:AUTO OFF
Manual control: See "Using Electronic Attenuation (Option B25)" on page 68

INPut:EATT:STATe <State>

This command turns the electronic attenuator on and off.
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Parameters:
<State> ON | OFF
*RST: OFF
Example: INP:EATT:STAT ON
Switches the electronic attenuator into the signal path.
Manual control: See "Using Electronic Attenuation (Option B25)" on page 68

Triggering Measurements

Trigger settings determine when the input signal is measured.

e Configuring the Triggering Conditions............uuuuuiiciiiiiiieieiee e 138
e Configuring the Trigger OQUIPUL..........coiiiiiiiiccccccrre e 142

Configuring the Triggering Conditions

The following commands are required to configure the trigger for the GSM measurement.

TRIGE: SEQUENCE]IDTIME. 1.uuuuuiieieieeeeeieieeeeeeettttreeeteeeeeeeeeesereereesssrasaieseeeessesseeeneens 138
TRIGQer:SEQUENCE]:HOLDO [ TIME] . .ciieieiiieeieeeeetiiieeeeeeeeteeeeeeeetaeeeeeeeesbaeeeeseesnnneeaans 138
TRIGger[:SEQUeNCe]:IFPOWErHOLDOf . .....ciiciiiieieeeiice e ceeiee e eere e e e e e e 139
TRIGGer[:SEQUENCE]:IFPOWEIHY STEIESIS. ..civvtueiieiieiieeeeiiie et etee e e eeee e e e et e e eet e e eeaanaees 139
TRIGger[:SEQuence]:.LEVel[:EXTernal<port>]......c.cceeueiierieeeeeeiiiee e e e e e e e eens e e e enne e 139
TRIGQEr:SEQUENCE]:LEVEIIFPOWET ... .. iiieeeeeeeeeeeeeeieiteeee e e e e e e e e eeeeeeeeeeeeae e e e e eeaaeeeeeees 140
TRIGger[:SEQUENCE]:LEVEIIQPOWET.........uuueeieieeeeeiieiaae e e e e e eeeeeeiese e e e e eeeeeeenaaaeeeaeeeeees 140
TRIGQer:SEQUENCE]:LEVEIIRFPOWET.....cccceiiiieeeeeeeitiiee e e e eetteee e et e e e e e e eetae e e e e eeeaaaeeaes 140
TRIGger[:SEQUence]:RFPOWErHOLDOM. .......cuuueieieeieiiiee ettt ee e 141
TRIGGEN: SEQUENCE]:SLOPE. .. .cciiiii e ieeiiie e et e et e e e e e e et e s e e e e e s e eeaaaeseeeannnaaens 141
TRIGQE:SEQUENCE]:SOURCE. ...cetvuuieieeeeeies e ee ettt s e e e e e iee e e e e e eae e e e e eeae e e e eeet s e eeeeeanaeaeens 141

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

Parameters:

<DropoutTime> Dropout time of the trigger.
Range: 0sto10.0s
*RST: Os

Manual control: See "Trigger Settings" on page 70

See "Drop-Out Time" on page 72

TRIGger[:SEQuence]:HOLDoff[: TIME] <Offset>

Defines the time offset between the trigger event and the start of the sweep (data cap-
turing).

|
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Parameters:

<Offset> *RST: 0s

Example: TRIG:HOLD 500us

Manual control: See "Trigger Settings" on page 70

See "Trigger Offset" on page 72

TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
This command defines the holding time before the next trigger event.

Note that this command is available for any trigger source, not just IF Power.

Parameters:
<Period> *RST: 150 ns
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HOLD 200 ns
Sets the holding time to 200 ns.
Manual control: See "Trigger Settings" on page 70

See "Trigger Holdoff" on page 73

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

This command defines the trigger hysteresis.

Parameters:
<Hysteresis> Range: 3dB to 50dB
*RST: 3dB
Example: TRIG:SOUR IFP
Sets the IF power trigger source.
TRIG:IFP:HYST 10DB
Sets the hysteresis limit value.
Manual control: See "Trigger Settings" on page 70

See "Hysteresis" on page 73

TRIGger[:SEQuence]:LEVel[:EXTernal<port>] <TriggerLevel>
This command defines the level the external signal must exceed to cause a trigger event.

Suffix:

<port> 11213
Selects the trigger port.
1 = trigger port 1 (TRIGGER INPUT connector on front panel)
2 = trigger port 2 (TRIGGER INPUT/OUTPUT connector on front
panel)
3 =trigger port 3 (TRIGGER3 INPUT/OUTPUT connector on rear
panel)
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Parameters:

<TriggerLevel> Range: 0.5V to 35V
*RST: 14V

Example: TRIG:LEV 2V

Manual control: See "Trigger Settings" on page 70

See "Trigger Level" on page 72

TRIGger[:SEQuence]:LEVel:IFPower <TriggerLevel>

This command defines the power level at the third intermediate frequency that must be
exceeded to cause a trigger event. Note that any RF attenuation or preamplification is
considered when the trigger level is analyzed.

Parameters:

<TriggerLevel> Range: -50 dBm to 20 dBm
*RST: -20 dBm

Example: TRIG:LEV:IFP -30DBM

Manual control: See "Trigger Settings" on page 70

See "Trigger Level" on page 72

TRIGger[:SEQuence]:LEVel:IQPower <TriggerLevel>

This command defines the magnitude the I/Q data must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is

analyzed.

Parameters:

<TriggerLevel> Range: -130 dBm to 30 dBm
*RST: -20 dBm

Example: TRIG:LEV:IQP -30DBM

Manual control: See "Trigger Settings" on page 70

See "Trigger Level" on page 72

TRIGger[:SEQuence]:LEVel:RFPower <TriggerLevel>

This command defines the power level the RF input must exceed to cause a trigger event.
Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed.

The input signal must be between 500 MHz and 8 GHz.

Parameters:

<TriggerLevel> Range: -50 dBm to -10 dBm
*RST: -20 dBm

Example: TRIG:LEV:RFP -30dBm

e
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Manual control: See "Trigger Settings" on page 70
See "Trigger Level" on page 72

TRIGger[:SEQuence]:RFPower:HOLDoff <Time>

This command defines the holding time before the next trigger event. Note that this com-
mand is available for any trigger source, not just RF Power.

Note that this command is maintained for compatibility reasons only. Use the
TRIGger [:SEQuence] : IFPower :HOLDof f on page 139 command for new remote
control programs.

Parameters:
<Time> Default unit: S

TRIGger[:SEQuence]:SLOPe <Type>

For all trigger sources except time you can define whether triggering occurs when the
signal rises to the trigger level or falls down to it.

Parameters:

<Type> POSitive | NEGative
POSitive
Triggers when the signal rises to the trigger level (rising edge).
NEGative
Triggers when the signal drops to the trigger level (falling edge).
*RST: POSitive

Example: TRIG:SLOP NEG

Manual control: See "Trigger Settings" on page 70

See "Slope" on page 73

TRIGger[:SEQuence]:SOURce <Source>
This command selects the trigger source.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can con-
tinue. Make sure this situation is avoided in your remote control programs.

e
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Parameters:
<Source> IMMediate
Free Run

EXTern
Trigger signal from the TRIGGER INPUT connector.

EXT2
Trigger signal from the TRIGGER INPUT/OUTPUT connector.
Note: Connector must be configured for "Input".

EXT3
Trigger signal from the TRIGGER 3 INPUT/ OUTPUT connector.
Note: Connector must be configured for "Input".

RFPower
First intermediate frequency

IFPower
Second intermediate frequency

IQPower

Magnitude of sampled 1/Q data

For applications that process 1/Q data, such as the 1/Q Analyzer
or optional applications

*RST: IMMediate

Example: TRIG:SOUR EXT
Selects the external trigger input as source of the trigger signal

Manual control: See "Trigger Settings" on page 70
See "Trigger Source" on page 70
See "Free Run" on page 71
See "External Trigger 1/2/3" on page 71
See "IQ Power" on page 71
See "IF Power" on page 71
See "RF Power" on page 72

Configuring the Trigger Output

The following commands are required to send the trigger signal to one of the variable
TRIGGER INPUT/OUTPUT connectors. The tasks for manual operation are described
in "Trigger 2/3" on page 62.

OUTPUL TRIGGEr<pOrt>:DIRECHON. . ceiete et e e e eeeee ettt se e e e e e e e e e e e e e e e e ae e e e e eeeeas 142
OUTPULTRIGGEI<POM>:LEVEL ..ccctuiieiiiiie i et ettt e et e e e e e e e e e e e e e eananes 143
OUTPUL TRIGGEI<POM> IO TY P, . cituieeiittieeeeettee e e et ttee e e et e e e e et e e e eeta s eesesteeaeersaeaeseananss 143
OUTPUL: TRIGger<port>:PULSE:IMMEIALe. ......cceeerruiiiiiiiieieieeeeeeeeeee e eeeeeeninere e e e e 144
OUTPUL:TRIGGEr<port>:PULSE:LENGEN......uuucie ettt e e ee e 144

OUTPut: TRIGger<port>:DIRection <Direction>

This command selects the trigger direction.

e
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Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Direction> INPut
Port works as an input.
OUTPut
Port works as an output.
*RST: INPut
Manual control: See "Trigger 2/3" on page 62

OUTPut:TRIGger<port>:LEVel <Level>
This command defines the level of the signal generated at the trigger output.

This command works only if you have selected a user defined output with oUTPut :
TRIGger<port>:0TYPe.

Suffix:
<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)
Parameters:
<Level> HIGH
TTL signal.
Low
ov
*RST: LOW
Manual control: See "Trigger 2/3" on page 62

See "Output Type" on page 63
See "Level" on page 63

OUTPut:TRIGger<port>:0TYPe <OutputType>
This command selects the type of signal generated at the trigger output.

Suffix:

<port> 2|3
Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)
3 = trigger port 3 (rear)

e
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Parameters:
<OutputType>

Manual control:

Configuring and Performing GSM Measurements

DEVice
Sends a trigger signal when the R&S FSW has triggered internally.

TARMed
Sends a trigger signal when the trigger is armed and ready for an
external trigger event.

UDEFined
Sends a user defined trigger signal. For more information see
OUTPut:TRIGger<port>:LEVel.

*RST: DEVice

See "Trigger 2/3" on page 62
See "Output Type" on page 63

OUTPut: TRIGger<port>:PULSe:IMMediate

This command generates a pulse at the trigger output.

Suffix:
<port>

Usage:

Manual control:

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Event

See "Trigger 2/3" on page 62
See "Output Type" on page 63
See "Send Trigger" on page 63

OUTPut:TRIGger<port>:PULSe:LENGth <Length>

This command defines the length of the pulse generated at the trigger output.

Suffix:
<port>

Parameters:
<Length>

Manual control:

Data Acquisition

2|3

Selects the trigger port to which the output is sent.
2 = trigger port 2 (front)

3 = trigger port 3 (rear)

Pulse length in seconds.

See "Trigger 2/3" on page 62
See "Output Type" on page 63
See "Pulse Length" on page 63

You must define how much and how often data is captured from the input signal.

|
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MSRA operating mode

In MSRA operating mode, only the MSRA Master channel actually captures data from
the input signal. The data acquisition settings for the GSM application in MSRA mode
define the application data extract and analysis interval.

For details on the MSRA operating mode see chapter 5.13, "GSM in MSRA Operating
Mode", on page 47 and the R&S FSW MSRA User Manual.

@  Data ACQUISILION......coi e e e e e ———— 145
e Configuring and Performing SWEEPS.......cvviuiuiiiiiiieieeeeccie e e e eeeaeaaa 147

10.3.5.1 Data Acquisition

The "Data Acquisition" settings define how long data is captured from the input signal by
the R&S FSW GSM application.

[SENSE:IMSRA:CAPTUIE:OFFSEL....ciiiiiieieeiieiieee et eeeeee e e e e eee e e e et e e e e eeaa e e e eeenneeeeeenan 145
[SENSE:ISVVAPIG. c+ v v eeeeeeeeeeeeeeeeeeeeeeseeeseseseseseseseseseseseseseseeeeeeeeeeeeeanensesanesesesesenenenesenens 145
[SENSE:ISWEED: TIME .. vveeeeeeeeeereseseeseeeeeseseeseseesseseesessesssnessesessessesessessesenseseeseeneesenes 146
LI R AN O [ T IS 146
B RO (@ = AT AT o 146
CALCulate:MSRAWINDOWSNZIIVAL?. ...cuiiee et e et et e e e e e ete e e e eee e e e eeeanas 146

[SENSe:]IMSRA:CAPTure:OFFSet <Offset>

This setting is only available for applications in MSRA mode, not for the MSRA Master.
It has a similar effect as the trigger offset in other measurements.

Parameters:

<Offset> This parameter defines the time offset between the capture buffer
start and the start of the extracted application data. The offset must
be a positive value, as the application can only analyze data that
is contained in the capture buffer.

Range: 0 to <Record length>
*RST: 0

Manual control: See "Capture Offset" on page 76

[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.

This is useful if the DUT interchanged the | and Q parts of the signal; then the FSW can
do the same to compensate for it.

Try this function if the TSC can not be found.

e
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Parameters:

<State> ON
| and Q signals are interchanged
Inverted sideband, Q+j*I

OFF
I and Q signals are not interchanged
Normal sideband, I+j*Q

Manual control: See "Swap IQ" on page 76

[SENSe:]SWEep:TIME <Time>

This command defines the sweep (or: data capture) time.

Parameters:
<Time> refer to data sheet
*RST: (AUTO is set to ON)
Example: SWE:TIME 10s
Usage: SCPI confirmed
Manual control: See "Capture Time" on page 76

TRACe:IQ:SRATe?

This command queries the final user sample rate for the acquired I/Q data.

Parameters:

<SampleRate> The sample rate is a fixed value, depending on the frequency
range to be measured (see also "Modulation Spectrum Table:
Frequency List" on page 88).
Range: 100 Hz to 10 GHz continuously adjustable;
*RST: 32 MHz

Usage: Query only

Manual control: See "Sample rate" on page 75

TRACe:1Q:BWIDth?

This command queries the bandwidth of the resampling filter.

The bandwidth of the resampling filter depends on the sampling rate.
Usage: Query only

Manual control: See "Analysis Bandwidth" on page 75

CALCulate:MSRA:WINDow<n>:IVAL?

This command queries the analysis interval for the current window. This command is only
available in application measurement channels, not the MSRA View or MSRA Master.
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Return values:
<IntStart> Start value of the analysis interval

Default unit: us

<IntStop> Stop value of the analysis interval
Default unit: us

Usage: Query only

10.3.5.2 Configuring and Performing Sweeps

The "Sweep" settings define how often data is captured from the input signal by the R&S
FSW GSM application.

Useful commands for configuring sweeps described elsewhere:
® [SENSe:]SWEep:TIME on page 146

Remote commands exclusive to configuring and performing sweeps

ABORI....ciiiieieeeeeti e ie ettt e e e ettt e e ——aaeteeeeetet e ————— b ———taeeaeeeeterrrerr bbb aaaaaeererereres 147
INITIQtE:CONMEES. ....uueeeeieetei e et eeteeeee ettt e e e eeeeeb e e eeeeestaseeseetanaseseessanasaerentanseeseesnnnaansens 148
INITIAtE:CONTINUOUS . ..uuueeeeteeeeeeeraeeeeeetaeeeeeetaaeeeeesaaeeereraneeeressanseerenseseersnneeeersnnanaeens 148
INITIAEEIDISPIAY .. .. c ettt ettt e et e et e e e et e e e e e e e e e eenaaes 149
LI 1= LYY= L= =Y 149
INITIAtEIREFRESN. ...cceni ittt e e et e e e e e e e e e e e e e raneeran e eennerean 150
INITiate:SEQUENCEIABORT ... .uueeieteeeeeeeeeetetieeeeeeeeeeeeeeestab e aeeeeesesseresstasaaseeesesereeessananns 150
INITiate:SEQUENCErIMMEIAtE. .....ccuuueieeiiiieeeeeete e e et eeeetee e e e e eaee e e e eaaeeeeeesteeeeresnaneaees 150
INITiate:SEQUENCEIMODE....... it e e e et e e et e e eee e e et e e eea e e eenaeeeenn 151
[SENSE:BURSECOUNEL. . .ciiiiiieiiiiiiiie e e et e e e e e e e e e e e s e e en e eaeaeeneeas 152
[SENSE:ISWEED:COUNL .. veeeeeeeeeeeeeeereeeeeeeeseeseseseeseseseseeseseseeseseseseasesesesseseseseesesesessasens 152
[SENSe:]SWEEpP:COUNECURRENE?. ....ciieieieeeieeeieiieieeeae e e e e e e e e eeeeeeeaenaaae e e e e aeeeeeeeeeesnnnannn 152
ABORt

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

To prevent overlapping execution of the subsequent command before the measurement
has been aborted successfully, use the *OPC? or *WAT command after ABOR and before
the next command.

For details see the "Remote Basics" chapter in the R&S FSW User Manual.

To abort a sequence of measurements by the Sequencer, use the TNITiate:
SEQuencer : ABORt on page 150 command.

Note on blocked remote control programs:

If a sequential command cannot be completed, for example because a triggered sweep
never receives a trigger, the remote control program will never finish and the remote
channel (GPIB, LAN or other interface) to the R&S FSW is blocked for further commands.
In this case, you must interrupt processing on the remote channel first in order to abort
the measurement.
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To do so, send a "Device Clear" command from the control instrument to the R&S FSW
on a parallel channel to clear all currently active remote channels. Depending on the used
interface and protocol, send the following commands:

e Visa:viClear ()
e GPIB: ibclr ()
e RSIB: RSDLLibclr ()

Now you can send the ABORt command on the remote channel performing the mea-

surement.

Example: ABOR; : INIT:IMM
Aborts the current measurement and immediately starts a new
one.

Example: ABOR; *WAT
INIT:IMM
Aborts the current measurement and starts a new one once abor-
tion has been completed.

Usage: SCPI confirmed

INITiate:CONMeas

This command restarts a (single) measurement that has been stopped (using
INIT:CONT OFF) or finished in single sweep mode.

The measurement is restarted at the beginning, not where the previous measurement
was stopped.

As opposed to INITiate[:IMMediate], this command does not reset traces in max-
hold, minhold or average mode. Therefore it can be used to continue measurements
using maxhold or averaging functions.

Example: (for Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE : COUN 20

Setting the sweep counter to 20 sweeps.
INIT; *WAI

Starts the measurement and waits for the end of the 20 sweeps.
INIT:CONM; *WAT

Continues the measurement (next 20 sweeps) and waits for the
end.
Result: Averaging is performed over 40 sweeps.

Manual control: See "Continue Single Sweep" on page 78

INITiate:CONTinuous <State>

This command controls the sweep mode.
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Note that in single sweep mode, you can synchronize to the end of the measurement with
*OPC, *OPC? or *WAI. In continuous sweep mode, synchronization to the end of the
measurement is not possible. Thus, it is not recommended that you use continuous
sweep mode in remote control, as results like trace data or markers are only valid after
a single sweep end synchronization.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

If the sweep mode is changed for a measurement channel while the Sequencer is active
(see INITiate:SEQuencer:IMMediate on page 150) the mode is only considered
the next time the measurement in that channel is activated by the Sequencer.

Parameters:
<State> ON | OFF

ON
Continuous sweep

OFF
Single sweep

*RST: ON

Example: INIT:CONT OFF
Switches the sweep mode to single sweep.
INIT:CONT ON

Switches the sweep mode to continuous sweep.

Manual control: See "Continuous Sweep/RUN CONT" on page 77

INITiate:DISPlay <State>
This command turns the display update during single sweep measurements on and off.

Parameters:
<State> ON | OFF

*RST: ON

INITiate[:IMMediate]
This command starts a (single) new measurement.
You can synchronize to the end of the measurement with *OPC, *OPC? or *WAI.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

e
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Example: (For Spectrum application:)
INIT:CONT OFF

Switches to single sweep mode.
DISP:WIND:TRAC:MODE AVER

Switches on trace averaging.
SWE :COUN 20

Sets the sweep counter to 20 sweeps.
INIT; *WAI

Starts the measurement and waits for the end of the 20 sweeps.

Manual control: See "Single Sweep/ RUN SINGLE" on page 78

INITiate:REFResh

This function is only available if the Sequencer is deactivated (SYSTem: SEQuencer
SYST:SEQ:OFF) and only for applications in MSRA mode, not the MSRA Master.

The data in the capture buffer is re-evaluated by the currently active application only. The
results for any other applications remain unchanged.

Example: SYST:SEQ:OFF
Deactivates the scheduler
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a new data measurement and waits for the end of the

sweep.
INST:SEL 'IQ ANALYZER'

Selects the IQ Analyzer channel.
INIT:REFR

Refreshes the display for the 1/Q Analyzer channel.
Usage: Event

Manual control: See "Refresh" on page 78

INITiate:SEQuencer:ABORt

This command stops the currently active sequence of measurements. The Sequencer
itself is not deactivated, so you can start a new sequence immediately using
INITiate:SEQuencer:IMMediate on page 150.

To deactivate the Sequencer use SYSTem: SEQuencer on page 116.

Usage: Event

INITiate:SEQuencer:IMMediate

This command starts a new sequence of measurements by the Sequencer. lts effect is
similar to the INITiate[:IMMediate] command used for a single measurement.

e
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Before this command can be executed, the Sequencer must be activated (see
SYSTem: SEQuencer on page 116).

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.

Usage: Event

INITiate:SEQuencer:-MODE <Mode>

This command selects the way the R&S FSW application performs measurements
sequentially.

Before this command can be executed, the Sequencer must be activated (see
SYSTem:SEQuencer on page 116).

A detailed programming example is provided in the "Operating Modes" chapter in the
R&S FSW User Manual.

Note: In order to synchronize to the end of a sequential measurement using *OPC,
*OPC? or *WAI you must use SING1e Sequencer mode.

For details on synchronization see the "Remote Basics" chapter in the R&S FSW User
Manual.

Parameters:

<Mode> SINGle
Each measurement is performed once (regardless of the chan-
nel's sweep mode), considering each channels' sweep count, until
all measurements in all active channels have been performed.
CONTinuous
The measurements in each active channel are performed one
after the other, repeatedly (regardless of the channel's sweep
mode), in the same order, until the Sequencer is stopped.
CDEFined
First, a single sequence is performed. Then, only those channels
in continuous sweep mode (INIT:CONT ON) are repeated.

*RST: CONTinuous

Example: SYST:SEQ ON
Activates the Sequencer.
INIT:SEQ:MODE SING
Sets single Sequencer mode so each active measurement will be
performed once.
INIT:SEQ:IMM

Starts the sequential measurements.
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[SENSe]:BURSt:COUNt <Count>
[SENSe:]SWEep:COUNt <SweepCount>

These commands define the number of measurements the R&S FSW uses to average
traces.

In case of continuous sweep measurements, the R&S FSW calculates the moving aver-
age over the Statistic Count.

In case of single sweep measurements, the R&S FSW stops the measurement and cal-
culates the average after Statistic Count measurements.

Parameters:
<SweepCount> If you set a sweep count of 0 or 1, the R&S FSW performs one
single measurement.

Range: 0 to 200000
*RST: 200

Example: SWE : COUN 64
Sets the number of measurements to 64.
INIT:CONT OFF

Switches to single sweep mode.
INIT; *WAT

Starts a series of 64 measurements and waits till its end.
Usage: SCPI confirmed

Manual control: See "Statistic Count" on page 77

[SENSe:]SWEep:COUNt:CURRent?
Queries the current sweep count

Usage: Query only

Demodulation

Demodulation settings determine how frames and slots are detected in the input signal
and which slots are to be evaluated.

The commands for frame and slot configuration are described in chapter 10.3.1.1,

/ "Frame", on page 117 and chapter 10.3.1.2, "Slot", on page 121.

10.3.6.1

L IS [0 0 Yo ] o1 YR 152
@ DEemMOAUIALION. ... e e e ————— 154
Slot Scope

The slot scope defines which slots are to be evaluated (see also chapter 5.6, "Defining
the Scope of the Measurement”, on page 33).

e
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CONFigure[:MS]:CHANNElI:MSLOtSIMEASUIE. ... ciieiieeeeeeiiiiaeie e e e eeeeeeinnaaaeeeeeeeeeaennnanee s 153
CONFigure[:MS]:CHANNEI:MSLOtSINOFSIOtS. ... cccevruieeeiiiiiieeeeeteiee et eeeeeee e e eeae e e e eenanes 153
CONFigure[:MS]:CHANNEI:MSLOtSIOFFSEt.....uuciieiiiriiiereeieetieeeeeeerie e e e eetee e e e eeereeeeeeaananes 153

CONFigure[:MS]:CHANnNel:MSLots:MEASure <SlotToMeasure>

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

Parameters for setting and query:

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

Example: CONF:CHAN:MSL:MEAS 5
Manual control: See "Slot to Measure" on page 80

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

CONFigure[:MS]:CHANnel:MSLots:NOFSlots <NofSlotsToMeas>

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:
<NofSlotsToMeas> Number of slots to measure.

Range: 1t08
*RST: 8 Slots
Default unit: NONE

Example: CONF:CHAN:MSL:NOFS 5
Manual control: See "Number of Slots to measure" on page 80

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

CONFigure[:MS]:CHANnel:MSLots:OFFSet <FirstSlotToMeas>

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:

<FirstSlotToMeas> 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:OFFS 5

e
User Manual 1173.9263.02 — 02 153



R&S®FSW-K10 Remote Commands to Perform GSM Measurements

e e s |
Configuring and Performing GSM Measurements

Manual control: See "First Slot to measure" on page 80

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

10.3.6.2 Demodulation

The demodulation settings provide additional information to optimize frame, slot and
symbol detection.

CONFIgUre[:MS]:SYNCIMODE..... .. eeiieieeeeeeeeeeeeeeeeeeieieeaaase s e e e e s eeaeeeeeeereeeesnnaaaaaaeaeeeeees 154
CONFIgUrE[:MST:SYNCIONLY ..uiiieiieeieeeeeeeeeeeeeetebe e se e s e s e e e eeeeeeeeeeeeeeessba bbb aeeseeeeaens 155
CONFigure[:MS]:SYNC:IQCTNIEShOId........uieeeeeiieeiiiieiee et e et e e et e e e et e e e eere e e eenanns 155
CONFIGUFE[:MS]:DEMOG:DECISION. 1+ veevreresesereeeesseseseseeeeseseseseseeeeseseseseseeseseseseseseeenes 155
CONFiIgure[:MS]:DEMOA:STDBILS. ..cuetuitueeeeea e et e et e e e et e ee e e e e e e e e e e e eaeenns 156

CONFigure[:MS]:SYNC:MODE <Mode>
This command sets the synchronization mode of the R&S FSW-K10.

Parameters for setting and query:
<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 cor-
relation 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. "Modula-
tion 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 ana-
lyzed under the mask in the "Power vs Time" measurement.
Note: For "None" no demodulation measurements (e.g. "Modula-
tion Accuracy") are supported. Only "Power vs Time", "Modulation
Spectrum"”, "Transient Spectrum" measurements are supported.

*RST: ALL

Example: CONF:SYNC:MODE TSC
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Manual control: See "Synchronization" on page 82

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 154).

Parameters for setting and query:

<State> ON | OFF
*RST: ON
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:0ONLY ON

Only if the TSC is found, the results are displayed.

Manual control: See "Measure only on Sync" on page 82

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: 0 to 100
*RST: 85
Default unit: NONE
Example: CONF:SYNC:IQCT O
Manual control: See "I/Q Correlation Threshold" on page 82

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-forc-
ing filter) and a symbol-wise decision method. This method is rec-
ommended 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 recom-
mended for narrow-band signals or signals with a low signal to
noise ratio. Peaks in the "EVM vs Time" measurement (see
"EVM" on page 13) may occur if the "Linear" symbol decision
algorithm fails. In that case use the "Sequence" method. Linear is
the fastest option.

SEQuence

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

*RST: AUTO

Example: /l Use 'sequence estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence

For a detailed example see chapter 10.9.1, "Programming Exam-
ple: Determining the EVM", on page 225.

Manual control: See "Symbol Decision" on page 83

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

The demodulator of the R&S FSW GSM application 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 GSM applica-
tion.
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Parameters for setting and query:

<Value> DETected | STD
DETected
The detected tail and TSC bits are used to construct the ideal sig-
nal.
STD
The standard tail and TSC bits (as set using CONFigure | :
MS] :CHANnel:SLOT<s>:TSC) 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 "EVM"
on page 13) at the positions of the incorrect bits.

*RST: DETected

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

For a detailed example see chapter 10.9.1, "Programming Exam-
ple: Determining the EVM", on page 225.

Manual control: See "Tail & TSC Bits" on page 83

Measurement

Measurement settings define how power or spectrum measurements are performed.

I e oAV VI T o = TN 157
L IS T o 1= o i (1 o T 159

Power vs Time

The "Power vs Time" filter is used to suppress out-of-band interference in the Power vs
Time measurement (see chapter 5.7.2, "Power vs Time Filter", on page 37).

CONFigure:BURSHPTEMPIAtE:FILTEr. ...ccceeeeeeeeeeeeieiiiceeeee s e e e e e e e e e e e e e ee e eea e e e e e e e e 157
(10N T U= WY S Y (@ AN 1Y o Y 158
CONFigure:BURStPTEMPIAte: TALIGN....ceeeeeeieeeaaaa e e eeeeeeeeeeeeemieaeaae e e e e e e aeeeeeeeeennaaaaeeeens 158

CONFigure:BURSt:PTEMplate:FILTer <Type>

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" is switched off (see CONFigure[:MS] :MCARrier:MCBTs on page 128). There-
fore the "PvT Filter" parameter in the "Multi Carrier" tab is ignored in the single carrier
case.

|
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Parameters for setting and query:

<Type>

Example:

Manual control:

B600

Default Lowpass, 600 kHz
G500

Gaussian Filter, 500 kHz
G1000

Gaussian Filter, 1000 kHz
*RST: G1000

CONF:BURS:PTEM:FILT G500

See "Single Carrier PvT Filter" on page 85

For a detailed example see chapter 10.9.1, "Programming Example: Determining the

EVM", on page 225.

CONFigure[:MS]:MCARrier:FILTer <Type>

This command controls the filter used to reduce the measurement bandwidth for multi-
carrier "Power vs Time" measurements.

Parameters for setting and query:

<Type>

Example:

Manual control:

MC400 | MC300

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

See "Multi-Carrier PvT Filter" on page 85

CONFigure:BURSt:PTEMplate:TALign <Mode>

This command controls the time-alignment of the limit lines for the "Power vs Time" mea-
surement (see "PvT Full Burst" on page 22).
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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 reason-
able time-alignment if the slot lengths are not according to stand-
ard. However, the "Power vs Time" limit check is also passed.

*RST: STMeasure
Example: CONF:BURS:PTEM: TAL PSL
Manual control: See "Limit Line Time Alignment" on page 86

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Spectrum

The modulation and transient spectrum measurements allow for further configuration.

CONFigure:SPECHUM:LIMItILEF T ....ciiiieeiiieeaeee e e e e et e e e e e e e e e e e e e e e e e e eeas 159
CONFigure:SPECHUM:LIMIEIRIGH . .....uuuueiieieeeeeeeeeeeeeeeeveticeeee e e e e e e e e e e e e e eeersb b e s eeeeas 160
CONFigure:SPECtUM:SWITCHING:TYPE. ....ci ittt ettt e e ee e e e e e e eaaae e e e e eeeaaas 160
CONFigure:SPECtrUmM:SWITChING:LIMIT.....cvutiieei ettt ee et e e e e e e eeaa e e e e eeaananes 160
CONFigure:SPECtrum:MODUIAtION:LIMIT......ceeeieieiieeee et e e e e e e e e e 161
CONFigure:WSPectrum:MODUIation:LIST:SELEC. ......uuuiaaeie e 161
[SENSe:]BANDWIdth[:RESOIUtION]:TYPE.....cciiiiei e eeeiece e e e e e e e e e e e e e e e e eane e e eeenan 162
READ:WSPectrum:MODUIAtIoN:GATING 2. e eeeeeeeeeeeieeaaeeeeeeeeeeannaaaeeseeeeeeeasnnnasaeeseeeeeennsnnns 162

CONFigure:SPECtrum:LIMit:LEFT <State>

This command controls the left limit check of the spectrum trace (spectrum graph mea-
surement) and which offset frequencies in the table (spectrum list measurement) are
checked against the limit. This command affects the "Modulation Spectrum" and "Tran-
sient Spectrum" measurements.

Note: For measurements on multi-carrier signals, use either the check on the left or right
side to measure the spectrum of the left- or right-most channel and to ignore the side
where adjacent channels are located.

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

0| OFF
do not check limit

*RST: 1

e
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Example: CONF:SPEC:LIM:LEFT OFF

Manual control: See "Enable Left Limit/ Enable Right Limit" on page 87

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
1| ON
check limit
0 | OFF
do not check limit
*RST: 1
Example: CONF:SPEC:LIM:LEFT OFF
Manual control: See "Enable Left Limit/ Enable Right Limit" on page 87

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

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

*RST: RMS
Example: CONFigure:SPECtrum:SWITching:TYPE?
Manual control: See "Transient Spectrum: Reference Power" on page 88

CONFigure:SPECtrum:SWITching:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "Transient
Spectrum" measurement are returned in a relative (dB) or absolute (dBm) unit. This
command is only available when the "Transient Spectrum" measurement is selected (see
CONFigure:SPECtrum:SWITching|[:IMMediate] on page 218).

Parameters for setting and query:
<Mode> ABSolute | RELative

*RST: RELative

e
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Example: Il Select Transient Spectrum measurement
/I (measurement on captured 1/Q data)
CONFigure:SPECtrum:SWITching:IMMediate
// Only list results are required
CONFigure:SPECtrum:SELect LIST
/I Absolute power and limit results in dBm
CONFigure:SPECtrum:SWITching:LIMit ABSolute
// Run one measurement and query absolute list results
READ:SPECtrum: SWITching:ALL?
// ->0,933200000,933200000,-101.55,-36.00,ABS,PASSED, ...

CONFigure:SPECtrum:MODulation:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "Modulation
Spectrum" measurement are returned in a relative (dB) or absolute (dBm) unit. This
command is only available when the "Modulation Spectrum" measurement is selected
(see LAYout :ADD[:WINDow] ? on page 165.

Parameters for setting and query:

<Mode> ABSolute | RELative
*RST: RELative
Example: /I Absolute power and limit results in dBm

CONFigure:SPECtrum:MODulation:LIMit ABSolute

// Run one measurement and query absolute list results
READ:SPECtrum:MODulation:ALL?

/I ->0,933200000,933200000,-108.66,-65.00,ABS,PASSED, ...

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

CONFigure:WSPectrum:MODulation:LIST:SELect <Mode>

For Modulation Spectrum Table measurements, this command controls whether offset
frequencies are measured up to 1800 kHz or 5800 kHz.

Parameters for setting and query:

<Mode> NARRow
The frequency list comprises offset frequencies up to 1.8 MHz
from the carrier. The sample rate is 6.5 MHz.
NSParse
More compact version of "NARRow". The sample rate is 6.5 MHz.
WIDE
The frequency list comprises offset frequencies up to 6 MHz from
the carrier. The sample rate is 19.5 MHz.

WSParse
More compact version of WIDE. The sample rate is 19.5 MHz.
*RST: WIDE
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Example: CONFigure:WSPectrum:MODulation:LIST:SELect
NARRoOwW
Manual control: See "Modulation Spectrum Table: Frequency List" on page 88

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

[SENSe:]1BANDwidth[:RESolution]:TYPE <Type>

This command switches the filter type for the resolution filter for the "Modulation Spec-
trum", "Transient Spectrum" and "Wide Modulation Spectrum™" measurement.

Parameters for setting and query:

<Type> NORMal | P5
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
Manual control: See "Filter Type" on page 87

READ:WSPectrum:MODulation:GATing?

This command reads out the gating settings for gated "Modulation Spectrum" measure-
ments (see "Modulation Spectrum Table" on page 19).

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).

Prior to this command make sure you set the correct Trigger Mode ("IF power" or "Exter-
nal") and Trigger Offset (see chapter 10.3.4, "Triggering Measurements", on page 138).

Return values:

<TriggerOffset> Calculated trigger offset, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

<GatelLength> Calculated gate length, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

Example: READ:WSP:MOD:GAT?
Result:
0.00032303078,0.00016890001

e
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Usage: Query only

10.3.8 Adjusting Settings Automatically
Some settings can be adjusted by the R&S FSW automatically according to the current
measurement settings.

CONFIgUrE[:MSTAUTO:LEVEL...ceeviritiiiiiieieieeeeeeeeeeeeeeeerebaesese s e e eeeaeseeeeeeesssbaanaaeseeeens 163

CONFigure[:MS]:AUTO:LEVel <Value>
This command is used to switch on or off automatic level detection.

Parameters for setting and query:
<Value> OFF
Switch the function off

ON
Switch the function on

*RST: ON
Example: CONF:AUTO:LEV OFF

Manual control: See "Setting the Reference Level Automatically (Auto Level)"
on page 89

10.4 Analyzing GSM Measurements

General analysis settings and functions concerning the trace, markers, windows etc. are
available for GSM measurement results.

e Configuring the Result DiSplay.........cccceieiiiiiii e 163
L I =TT U 7 o] oo TR 170
o  Z00ming iNtO the DiSPIay.......eeeeiiiiiiiiiiiiieee e 178

10.4.1 Configuring the Result Display

The commands required to configure the screen display in a remote environment are
described here.

o General WIindowW CoOmMMaNdS.........ciiiuiiiiii i eee e e et e st e e e e s s e e s e e ean e esnneaees 163
e Working with Windows in the Display............ceueeiieiiiiiiiiiiiiiiieiiieeeeeeeeeeee e 164

10.4.1.1 General Window Commands

The following commands are required to configure general window layout, independant
of the application.
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DISPIAY:FORMAL.......ceeeiietiaaeieeeeeteeeeetiet i aaaa e s e e eeeeeeeeeaeaa i aaeeeeaeeeeseaessnnnaaaeeeeeeeeennanssnnnnns 164
DISPIay[:WINDOWSNS]:SIZE......iieeiiiieeeeeiiie e e e eeee e e ettt eeseetee e e e eeta s e e s eabeseeseaaneeesssnansaerenan 164
DISPIay[:WINDOWSNS:SELECE...euuuiiiiiiiieeeeiiiiieeeetttiieeeeetstaeeeeseaneeeerssneseessnnaasesssnnesessennn 164

DISPlay:FORMat <Format>

This command determines which tab is displayed.

Parameters:

<Format> SPLit
Displays the MultiView tab with an overview of all active channels
SINGle
Displays the measurement channel that was previously focused.
*RST: SPL

Example: DISP:FORM SING

DISPlay[:WINDow<n>]:SIZE <Size>
This command maximizes the size of the selected result display window temporarily. To

change the size of several windows on the screen permanently, use the LAY : SPL. com-
mand (see LAYout : SPLitter on page 168).

Parameters:

<Size> LARGe
Maximizes the selected window to full screen.
Other windows are still active in the background.

SMALI

Reduces the size of the selected window to its original size.

If more than one measurement window was displayed originally,
these are visible again.

*RST: SMALI

Example: DISP:WIND2 :LARG

DISPlay[:WINDow<n>]:SELect
This command sets the focus on the selected result display window.
This window is then the active window.

Example: DISP:WIND1:SEL
Sets the window 1 active.

Usage: Setting only
Working with Windows in the Display
The following commands are required to change the evaluation type and rearrange the

screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application, some

e
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parameters for the following commands also depend on the selected measurement

channel.

N o0 N I ] AT 1T 1 165
[N T 072N =1 oo | AT 1NN B Lo PPN 166
LAY OUE IDENFY[:WINDOW] 2. e+t eeeeeseseseseseseseseseseseeeseaseseseseseseseseseseseseseseasasesaseseseeens 167
LAYOUE:REMOVE[:WINDOW]. .. cciettuieeeeietieeeeeereteseeseestneeeseetanesesressnesesressansesserssnneessensnns 167
LAYOUL:REPLACE[:WINDOW]. .. euieiiiiiie ettt s e et et et e e e et e s e s e e e a e e s e e e e eaeanen 167
N oYU T8 Y o I (=) 168
LAY OUE:WINDOWSNZIADD ... eeeeee et ettt e ettt e et e e e e e e e e e e et e e eaneeenneeeeneeeeanns 169
LAYOuUt:WINDOWSNZIDENLfY 2. ..eeeeererieiereaaaeie e e e e eeeeeeeeeeeieaeatesanaaeaeeeeeeseeaaeeeeeenensensnnnnnnnn 169
LAYOUE:WINDOWSNSIREMOVE. ...uuieiiirieieeretteieeseetueseesettnaeeesestnnsaesestanseesestnnieesesrnneseesenns 170
LAYOUE:WINDOWSNSIREPLACE. ...t eeieitiieeeeeeiieeeeeeeeteseeeeeetseeeeeannaeeesssstasasseesanneeesensnns 170

LAYout:ADD[:WINDow]? <WindowName>,<Direction>,<WindowType>
This command adds a window to the display.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

To replace an existing window, use the LAYout :REPLace [ : WINDow] command.

Parameters:

<WindowName> String containing the name of the existing window the new window
is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow
Direction the new window is added relative to the existing window.

<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.
Example: LAY:ADD:WIND? '1',RIGH,MACC

Adds a Modulation Accuracy display to the right of window 1.
Usage: Query only

e
User Manual 1173.9263.02 — 02 165



R&S®FSW-K10 Remote Commands to Perform GSM Measurements

e
Analyzing GSM Measurements

Manual control: See "EVM" on page 13
See "Magnitude Capture" on page 14
See "Magnitude Error" on page 15
See "Marker Table" on page 16
See "Modulation Accuracy" on page 16
See "Modulation Spectrum Graph" on page 18
See "Modulation Spectrum Table" on page 19
See "Phase Error" on page 20
See "Power vs Slot" on page 21
See "PvT Full Burst" on page 22
See "Transient Spectrum Graph" on page 23
See "Transient Spectrum Table" on page 24

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Table 10-3: <WindowType> parameter values for GSM application

Parameter value Window type

ETIMe EVM

MCAPture Magnitude Capture
MERRor Magnitude Error

MTABIe Marker Table

MACCuracy Modulation Accuracy
MSFDomain Modulation Spectrum Graph
MSTable Modulation Spectrum Table
PERR Phase Error

PSTable Power vs Slot

PTFull PvT Full Burst

TSFDomain Transient Spectrum Graph
TSTable Transient Spectrum Table

LAYout:CATalog[:WINDow]?

This command queries the name and index of all active windows from top left to bottom
right. The result is a comma-separated list of values for each window, with the syntax:

<WindowName_1>,<Index_1>..<WindowName_n>,<Index_n>

Return values:
<WindowName> string

Name of the window.
In the default state, the name of the window is its index.

<Index> numeric value
Index of the window.

|
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Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and '1'
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
This command queries the index of a particular display window.

Note: to query the name of a particular window, use the LAYout : WINDow<n>:
IDENtify? query.

Query parameters:
<WindowName> String containing the name of a window.

Return values:
<WindowlIndex> Index number of the window.

Usage: Query only

LAYout:REMove[:WINDow] <WindowName>

This command removes a window from the display.

Parameters:
<WindowName> String containing the name of the window.

In the default state, the name of the window is its index.
Usage: Event

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

This command replaces the window type (for example from "Diagram" to "Result Sum-
mary") of an already existing window while keeping its position, index and window name.

To add a new window, use the LAYout : ADD [ : WINDow] ? command.

Parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 165 for a list of available
window types.

Example: LAY:REPL:WIND '1l',MTAB

Replaces the result display in window 1 with a marker table.

e
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LAYout:SPLitter <Index1>,<Index2>,<Position>

This command changes the position of a splitter and thus controls the size of the windows
on each side of the splitter.

As opposed to the DISPlay [ :WINDow<n>] : STZE on page 164 command, the
LAYout:SPLitter changes the size of all windows to either side of the splitter perma-
nently, it does not just maximize a single window temporarily.

Note that windows must have a certain minimum size. If the position you define conflicts
with the minimum size of any of the affected windows, the command will not work, but
does not return an error.

y=100 *=100, y=100

1 Frequeray Sween

1.01 GHz
=102.12 dBm

x=0, y=0 ¥=100

Fig. 10-1: SmartGrid coordinates for remote control of the splitters

Parameters:
<Index1> The index of one window the splitter controls.

<Index2> The index of a window on the other side of the splitter.

<Position> New vertical or horizontal position of the splitter as a fraction of the
screen area (without channel and status bar and softkey menu).
The point of origin (x = 0, y = 0) is in the lower left corner of the
screen. The end point (x =100, y = 100) is in the upper right corner
of the screen. (See figure 10-1.)
The direction in which the splitter is moved depends on the screen
layout. If the windows are positioned horizontally, the splitter also
moves horizontally. If the windows are positioned vertically, the
splitter also moves vertically.

Range: 0 to 100

Example: LAY:SPL 1,3,50
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Table') to the center (50%) of the screen, i.e. in the figure
above, to the left.
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Example: LAY:SPL 1,4,70
Moves the splitter between window 1 (‘Frequency Sweep') and 3
('Marker Peak List') towards the top (70%) of the screen.
The following commands have the exact same effect, as any com-
bination of windows above and below the splitter moves the splitter
vertically.
LAY:SPL 3,2,70
LAY:SPL 4,1,70
LAY:SPL 2,1,70

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

This command adds a measurement window to the display. Note that with this command,
as opposedto LAYout : ADD [ :WINDow] ?, the suffix <n>determines the existing window
next to which the new window is added.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

This command is always used as a query so that you immediately obtain the name of the
new window as a result.

Parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
<WindowType> Type of measurement window you want to add.

See LAYout:ADD[ :WINDow] ? on page 165 for a list of available
window types.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

This command queries the name of a particular display window (indicated by the <n>
suffix).

Note: to query the index of a particular window, use the L.AYout : IDENtify|:
WINDow] ? command.

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Usage: Query only

e
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LAYout:WINDow<n>:REMove
This command removes the window specified by the suffix <n> from the display.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

This command changes the window type of an existing window (specified by the suffix
<n>).

The result of this command is identical to the LAYout :REPLace [ : WINDow] command.
To add a new window, use the LAYout : WINDow<n>:ADD? command.

Parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout:ADD[:WINDow] ? on page 165 for a list of available
window types.

10.4.2 Result Config

Some evaluation methods require or allow for additional settings to configure the result
display. Note that the available settings depend on the selected window.

C N I =T <Y RN 170
Y F= T o = N 172
L IS o 1 1oV RS 176

10.4.2.1 Traces
The number of available traces depends on the selected window (see "Specifics for"
on page 51). Only graphical evaluations have trace settings.

DISPIay[:WINDOWSNS]: TRACESES:STATEL . veeereereeereseeseeesesseeseeseessesseseessesseeseessessssennes 170
DISPIay[:WINDOWSN>]: TRACESE>MODE ... .. eeeeeeereeeeeeeeseeseseseseseeesseseeseeseesesseesesseesesesenes 171

DISPlay[:WINDow<n>]:TRACe<t>[:STATe] <State>
This command turns a trace on and off.

The measurement continues in the background.

Example: DISP:TRAC3 ON
Usage: SCPI confirmed
Manual control: See "Trace 1/Trace 2/Trace 3/Trace 4" on page 91

See "Trace 1/Trace 2/Trace 3/Trace 4 (Softkeys)" on page 91
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DISPlay[:WINDow<n>]: TRACe<t>:MODE <Mode>

This command controls whether a trace is displayed or not, and in which mode. Each
trace can only display a certain mode, or nothing at all ("Blank"). table 10-4 below indi-
cates which measurements can display which traces and which trace modes.

Note: even if a trace is not displayed, the results can still be queried (see TRACe<n> | :
DATA] ? on page 181).

In case of max hold, min hold or average trace mode, you can set the number of single
measurements with [SENSe: ] SWEep : COUNt. Note that synchronization to the end of
the measurement is possible only in single sweep mode.

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

unit manual.
Parameters:
<Mode> AVERage
The average is formed over several sweeps. The "Sweep/Average
Count" determines the number of averaging procedures.
BLANk
Hides the selected trace.
MAXHold
The maximum value is determined over several sweeps and dis-
played. The R&S FSW saves the sweep result in the trace memory
only if the new value is greater than the previous one.
MINHold
The minimum value is determined from several measurements
and displayed. The R&S FSW saves the sweep result in the trace
memory only if the new value is lower than the previous one.
PDFavg
A PDF of the average trace.
WRITe
Overwrite mode: the trace is overwritten by each sweep.
Example: I/ Preset the instrument

*RST

/l Enter the GSM option K10
INSTrument:SELect GSM

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

// Modulation spectrum graph measurement
LAY:ADD:WIND? '1',RIGH,MSFD

//Result: 2

INITiate:IMMediate

/I Switch off the display of all available traces
DISPlay:WINDow2:TRACel :MODE BLANk
DISPlay:WINDowZ2:TRACeZ2 :MODE BLANk

// Switch on the display of all available traces again
DISPlay:WINDowZ2:TRACel :MODE AVERage
DISPlay:WINDow2:TRACe2:MODE WRITe
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Manual control: See "Trace Mode" on page 91

Table 10-4: Available traces and trace modes for the result diplays

Measurement Trace 1 Trace 2 Trace 3 Trace 4

Magnitude Capture | WRITe - - -

EVM AVERage MAXHold MINHold WRITe
Phase Error
Magnitude Error
PvT Full Burst

Modulation Spec- AVERage WRITe - -
trum Graph

Transient Spectrum
Graph

10.4.2.2 Marker

Markers help you analyze your measurement results by determining particular values in
the diagram. Thus you can extract numeric values from a graphical display. Up to 4
markers can be configured.

o Individual Marker SettingsS.........ceiii it 172
o General Marker SEttings........ccccccciiiieeee e 174
o Marker Positioning Settings........ccoooiiiiiiii e 174

Individual Marker Settings

In GSM evaluations, up to 4 markers can be activated in each diagram at any time. the
following commandas are required to configure the markers.

CALCuUlate<n>:DELTaAMArKEr:AOFF .......coveeeeeeeeeee ettt ee et e et e e et e e e e e e s eea e e e eenanes 172
CALCulate<n>:DELTamarker<m>[:STATE]......ceetrrrrrrmruuiiaieieieeeeeeeeeeeeeeeeeeesrarnn e aeeaens 172
CALCulate<n>:DELTamarker<m>:TRACE. .....ccccuutterenieieeeeeie e et eeeie et e e e e eraeeeeanas 173
CALCUlate<n> MARKEIr<M>[:STATE]...ccitttuieieeeeeiiiieeeeeeetiiiieeeeeetataeseeeseetanaeeeeseestaaeaeserenns 173
CALCUlate<n>:MARKEIr<M>:AOFF......cuiiieiiitiiie ettt e e et e e s e et s e e e eeaa e e e e eerananss 173
CALCUIate<n>:MARKEIr<M>:TRACE. ......cceeeietruieeeeitttieteereetaeeeeeestaeseeseetaaeeeereraaeeseesnnnns 174

CALCulate<n>:DELTamarker:AOFF
This command turns all delta markers off.

Example: CALC:DELT:AQFF
Turns all delta markers off.

Usage: Event

CALCulate<n>:DELTamarker<m>[:STATe] <State>
This command turns delta markers on and off.

If necessary, the command activates the delta marker first.

e
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No suffix at DELTamarker turns on delta marker 1.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:DELT2 ON
Turns on delta marker 2.
Manual control: See "Marker State" on page 93

See "Marker Type" on page 93

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

If necessary, the command activates the marker first.

Parameters:
<Trace> Trace number the marker is assigned to.
Example: CALC:DELT2:TRAC 2

Positions delta marker 2 on trace 2.

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

This command turns markers on and off. If the corresponding marker number is currently
active as a deltamarker, it is turned into a normal marker.

Parameters:
<State> ON | OFF
*RST: OFF
Example: CALC:MARK3 ON
Switches on marker 3.
Manual control: See "Marker State" on page 93

See "Marker Type" on page 93

CALCulate<n>:MARKer<m>:AOFF

This command turns all markers off.

Example: CALC:MARK:AQOFF
Switches off all markers.
Usage: Event
Manual control: See "All Markers Off" on page 93

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

If necessary, the command activates the marker first.

Parameters:
<Trace> 1to 4
Trace number the marker is assigned to.
Example: CALC:MARK3:TRAC 2
Assigns marker 3 to trace 2.
Manual control: See "Assigning the Marker to a Trace" on page 93

General Marker Settings
The following commands define general settings for all markers.

DISPIaY:MTABIE. ... i s 174

DISPlay:MTABIe <DisplayMode>

This command turns the marker table on and off.

Parameters:
<DisplayMode> ON
Turns the marker table on.
OFF
Turns the marker table off.
*RST: AUTO
Example: DISP:MTAB ON
Activates the marker table.
Manual control: See "Marker Table Display" on page 94

Marker Positioning Settings

The following commands are required to set a specific marker to the result of a peak

search.

CALCulate<n>:MARKer<m>:MAXIMUM:APEGK.........ccevuuruuuuaiiiaieeeeeeeeereeeeeeeeeeinnneaneaeeeeas 175
CALCulate<n>:MARKer<m>:MAXIiMUM[:PEAK] .. citiitreiee ittt ettt e e e e e e eenaens 175
CALCulate<n>:MARKer<m=>:MINIiMUM[:PEAK].......ccccetruiireiirieieeieeieeeeeeeeeeeerneeeeeeraeeeeenanss 175
CALCulate<n>:DELTamarker<m>:MAXiMUM:APESK..........cccuuiiiiiriiiiiiieeriiie e e 175
CALCulate<n>:DELTamarker<m>:MAXIiMUM[:PEAK]......c.ciituoiiiiieiieeiee e eeeee e e eeas 175
CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]......ccuuiiriiiiiiie e 175

e
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CALCulate<n>:MARKer<m>:MAXimum:APEak

sets the marker to the largest absolute peak value (maximum or minimum) of the selected

trace.
Usage: Event
Manual control: See "Max |Peak|" on page 95

CALCulate<n>:MARKer<m>:MAXimum[:PEAK]

This command moves a marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Peak Search" on page 95

CALCulate<n>:MARKer<m>:MINimum[:PEAK]

This command moves a marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 95

CALCulate<n>:DELTamarker<m>:MAXimum:APEak

This command positions the active marker or deltamarker on the largest absolute peak
value (maximum or minimum) of the selected trace.

Usage: Event

CALCulate<n>:DELTamarker<m>:MAXimum[:PEAK]

This command moves a delta marker to the highest level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Peak Search" on page 95

CALCulate<n>:DELTamarker<m>:MINimum[:PEAK]

This command moves a delta marker to the minimum level.

If the marker hasn't been active yet, the command first activates the marker.
Usage: Event

Manual control: See "Search Minimum" on page 95
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10.4.2.3 Scaling

The scaling for the vertical axis is highly configurable, using either absolute or relative
values. These commands are described here.

DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALE:AUTO ... et 176
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE[:MAXIMUM......cieerirereerineereeeieeeeenenseerennaeeeeeees 176
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:MINIMUM....cetetrrerrieeinaiaeeeeeeeernenraaaeeeeeeeeeeennnas 176
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE]:PDIViSION....cceeiiereeeieeeeeieiinieaeieeeeeeeeeereeeeneennanes 177
DISPlay[:WINDow<n>]:TRACE:Y[:SCALE:RPOSItION....uuuuueieeiieeeereeeieiiniiiieeeeeeeeeeeeeeeennnnes 177
DISPIay[:WINDOWSN>]: TRACE:Y[:SCALERVALUE. ... vveveeereeereeeerereseseseereseseseseseesesesesesenes 177
DISPlay[:WINDow<n>]:-TRACe<t>:Y[:SCALe]:RVALue:MAXIMUM.........coeiiiiiiiiniiiiaeiaeeennes 177
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:RVALue:MINIimuM.......c.coceiiiiiiiiiiiieieeennees 178

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]:AUTO <State>

If enabled, the Y-axis is scaled automatically according to the current measurement.

Parameters:
<State> ON | OFF
Manual control: See "Automatic Grid Scaling" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MAXimum <Value>

This command defines the maximum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>
*RST: depends on the result display
The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60
DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
Manual control: See "Absolute Scaling (Min/Max Values)" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:MINimum <Value>

This command defines the minimum value of the y-axis for the selected result display.

Parameters:
<Value> <numeric value>

*RST: depends on the result display

The unit and range depend on the result display.
Example: DISP:TRAC:Y:MIN -60

DISP:TRAC:Y:MAX 0
Defines the y-axis with a minimum value of -60 and maximum
value of 0.
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Manual control: See "Absolute Scaling (Min/Max Values)" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:PDIVision <Value>

This remote command determines the grid spacing on the Y-axis for all diagrams, where

possible.

Parameters:

<Value> numeric value; the unit depends on the result display
Defines the range per division (total range = 10*<Value>)
*RST: depends on the result display

Example: DISP:TRAC:Y:PDIV 10
Sets the grid spacing to 10 units (e.g. dB) per division

Manual control: See "Relative Scaling (Reference/ per Division)" on page 96

See "Per Division" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RPOSition <Position>
This command defines the vertical position of the reference level on the display grid.

The R&S FSW adjusts the scaling of the y-axis accordingly.

Example: DISP:TRAC:Y:RPOS 50PCT
Usage: SCPI confirmed
Manual control: See "Relative Scaling (Reference/ per Division)" on page 96

See "Ref Position" on page 96

DISPlay[:WINDow<n>]:TRACe:Y[:SCALe]:RVALue <Value>

The command defines the power value assigned to the reference position in the grid.

Parameters:

<Value> *RST: 0 dBm, coupled to reference level

Example: DISP:TRAC:Y:RVAL -20dBm
Sets the power value assigned to the reference position to -20
dBm

Manual control: See "Relative Scaling (Reference/ per Division)" on page 96

See "Ref Value" on page 96

DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RVALue:MAXimum <Value>

This command defines the maximum reference value assigned to the reference position
in the specified window.

Parameters:
<Value> numeric value

Default unit: dBm

|
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DISPlay[:WINDow<n>]: TRACe<t>:Y[:SCALe]:RVALue:MINimum <Value>

This command defines the minimum reference value assigned to the reference position
in the specified window.

Parameters:
<Value> numeric_value

Default unit: dBm

Zooming into the Display

Using the Single Zoom

DISPIay[: WINDOWSN>T:ZOOM:AREA. ...c.eeeeeeteeeteteeeeeesteesestesseseeesesesesesesesesssesesesenesenenesens 178
DISPIay[:WINDOWSN>]:ZOOM:STATE . ..eeeeeeeeeseeeeeereeseeeeeeeseseeseseeeeeseseeseseseesesseseeeenenaens 178

DISPlay[:WINDow<n>]:ZOOM:AREA <x1>,<y1> <x2> <y2>
This command defines the zoom area.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep ® 1Rm Clrw 5)

‘
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008666 MHz

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Parameters:
<X1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Single Zoom" on page 97

DISPlay[:WINDow<n>]:ZOOM:STATe <State>

This command turns the zoom on and off.

[
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Parameters:
<State> ON | OFF
*RST: OFF
Example: DISP:ZOOM ON
Activates the zoom mode.
Manual control: See "Single Zoom" on page 97

See "Restore Original Display" on page 97
See "Deactivating Zoom (Selection mode)" on page 98

10.4.3.2 Using the Multiple Zoom

DISPlay[:WINDow<n>]:ZOOM:MULTIiple<zoom>:AREA. ... 179
DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoOmM>:STATE.....ccuuiereriuireeeenaeeeriieerenneeeeenneeeees 179

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:AREA <x1>,<y1> <x2>,<y2>
This command defines the zoom area for a multiple zoom.

To define a zoom area, you first have to turn the zoom on.

1 Frequency Sweep & 1Rm Clrw %)

4
CF 2.000519931 GHz 498 pts 1.24 MHz/Span 12.435008660 MHz|

1 = origin of coordinate system (x1 =0, y1 =0)
2 = end point of system (x2 = 100, y2= 100)
3 = zoom area (e.g. x1 =60, y1 = 30, x2 = 80, y2 = 75)

Suffix:
<zoom> 1..4
Selects the zoom window.
Parameters:
<Xx1>,<y1>, Diagram coordinates in % of the complete diagram that define the
<x2>,<y2> zoom area.
The lower left corner is the origin of coordinate system. The upper
right corner is the end point of the system.
Range: 0 to 100
Default unit: PCT
Manual control: See "Multiple Zoom" on page 97

DISPlay[:WINDow<n>]:ZOOM:MULTiple<zoom>:STATe <State>

This command turns the mutliple zoom on and off.

[
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Suffix:
<zoom> 1..4
Selects the zoom window.
If you turn off one of the zoom windows, all subsequent zoom win-
dows move up one position.
Parameters:
<State> ON | OFF
*RST: OFF
Manual control: See "Multiple Zoom" on page 97

See "Restore Original Display" on page 97
See "Deactivating Zoom (Selection mode)" on page 98

Retrieving Results

The following commands are required to retrieve the results from the GSM measure-
ments.

®  Graphical RESUIES........oooiiieee et 180
o Measurement Results for TRACe<n>[:DATA]? TRACE<N>.......cccciceveeririiinrnennn. 184
e Modulation ACCUracy RESUILS.........uuuceiiieiii i 186
e Modulation Spectrum ReSUIS........uuuciiiii e 197
®  Power VS SIot RESUILS......ooi i 199
o Transient SPectrum RESUILS.........uuueieiiii e 207
@  Limit CheCk RESUIES. ...uuueeiieiiieee e 209
o Retrieving Marker ReSUILS.........ccociiiiiieeeiri e 210

Graphical Results

The results of the trace queries depend on the selected evaluation (see chapter 10.5.2,
"Measurement Results for TRACe<n>[:DATA]? TRACE<n>", on page 184).

FORMEUDATALL et eeeeeeeeeeeeeeteeeeeeeeeeeeeeeeeeeeseeeeeeeeeeteeseeeseeeeseeeestseeeeseseenasaesesseeeseesenessenens 180
FORMat:DEXPOI:DSEPAratOr. .. ..ccvuuieeeiiiiieeeeetiiiee e et eeesettieeeeeeteseeseateeeesenaeeesrsnnnsaerenns 181
TRACESNSDATA]?: ettt eeeeeeeeeeeee et eeeeeeseree et eeeesesaseeeeeeeeseseseeaeeeseseseneneesesesesenaneeeeneeen 181
TRACELDATALX?. et veveveeeeeeeereeereresresetesetatetstetetstatstseesseseesssssesssnsssesesssesesesesesesenesenenesens 182
TRACE:IQ:DATAIMEMOIY 2. . ettt ettt et et e e et e e e e e e e e aaanns 183

FORMat[:DATA] <Format>

This command selects the data format that is used for transmission of trace data from
the R&S FSW to the controlling computer.

Note that the command has no effect for data that you send to the R&S FSW. The R&S
FSW automatically recognizes the data it receives, regardless of the format.

e
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Parameters:

<Format> ASCii
ASCii format, separated by commas.
This format is almost always suitable, regardless of the actual data
format. However, the data is not as compact as other formats may
be.
REAL,32
32-bit IEEE 754 floating-point numbers in the "definite length block
format".
In the Spectrum application, the format setting REATL is used for
the binary transmission of trace data.
*RST: ASCII

Example: FORM REAL, 32

Usage: SCPI confirmed

FORMat:DEXPort:DSEParator <Separator>

This command selects the decimal separator for data exported in ASCII format.

Parameters:
<Separator> COMMa
Uses a comma as decimal separator, e.g. 4,05.
POINt
Uses a point as decimal separator, e.g. 4.05.
*RST: *RST has no effect on the decimal separator. Default
is POINt.
Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

TRACe<n>[:DATA]? <TraceNumber>

This command reads trace data out of the window specified by the suffix <n>. This com-
mand is only available for graphical result displays.

The returned values are scaled in the current level unit. The data format depends on
FORMat [ : DATA] on page 180.
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Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4

Trace name to be read out

TRACe1
Average trace; (transient spectrum: Maximum trace)

TRACe2
Maximum trace

TRACe3
Minimum trace

TRACe4
Current trace

Example: TRAC1:DATA? TRACel
Usage: Query only

Manual control: See "EVM" on page 13
See "Magnitude Capture" on page 14
See "Magnitude Error" on page 15
See "Modulation Spectrum Graph" on page 18
See "Phase Error" on page 20
See "PvT Full Burst" on page 22
See "Transient Spectrum Graph" on page 23

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

TRACe[:DATA]:X? <TraceNumber>

This command reads the x-values (time in seconds) of the "Power vs Time" measurement
(if active).

If a trace number is defined as a parameter for this command, the x-values (time in sec-
onds) of the "Trigger to Sync" measurement (if active) are returned.

Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4

Trace number
TRACe1

Average trace; (Transient Spectrum: Maximum trace, Trigger to
Sync: histogram values)

TRACe2

Maximum trace (Trigger to Sync: PDF of average trace)
TRACe3

Minimum trace

TRACe4
Current trace
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Example: TRACe:DATA:X?

Returns the Power vs Time values for the active trace.
TRACe:DATA:X? TRACel

Returns the Trigger to Sync values for trace 1.
Usage: Query only

Manual control: See "PvT Full Burst" on page 22

TRACe:IQ:DATA:MEMory? <OffsetSamples>,<NoOfSamples>
This command queries the 1/Q data currently stored in the memory of the R&S FSW.

By default, the command returns all I/Q data in the memory. You can, however, narrow
down the amount of data that the command returns.

By default, the amount of available data depends on TRACe: 1Q: SRATe? on page 146
and [SENSe: ] SWEep: TIME on page 146.

Parameters:
<OffsetSamples> Selects an offset at which the output of data should start in relation
to the first data.
Range: 0 to <# of samples> — 1, with <# of samples> being
the maximum number of captured values
*RST: 0
<NoOfSamples> Number of samples you want to query, beginning at the offset you
have defined.
Range: 1 to <# of samples> - <offset samples> with <# of
samples> maximum number of captured values
*RST: <# of samples>

Return values:
<|lQData> Measured value for each sample that has been recorded.
The data format depends on FORMat [ : DATA].

Default unit; V

Example: Measurement configuration:
Sample Rate = 32 MHz
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10.5.2

10.5.2.1

Retrieving Results

Example: Sample Rate = 6.5 MHz
Capture Time = 1.0 ms
Number of Samples = 6500
Pretrigger Samples = 100
INIT; *WAT
Starts measurement and wait for sync
FORMat REAL, 32
Determines output format
To read the results:
TRAC:IQ:DATA:MEM?
Reads all 6500 I/Q data
TRAC:IQ:DATA:MEM? 0,2048
Reads 2048 1/Q samples starting at the beginning of data acqui-
sition
TRAC:IQ:DATA:MEM? 2048,1024
Reads 1024 1/Q samples starting at sample 2048.
TRAC:IQ:DATA:MEM? 100,512
Reads 512 1/Q data starting at the trigger point (<Pretrigger Sam-
ples> was 100)

Usage: Query only

Measurement Results for TRACe<n>[:DATA]? TRACE<n>

The evaluation method selected by the LAY : ADD : WIND command also affects the results
of the trace data query (see TRACe<n>[:DATA]? TRACE<n>).

Details on the returned trace data depending on the evaluation method are provided here.

For details on the graphical results of these evaluation methods, see chapter 4, "Mea-
surement Results", on page 13.

e EVM, Phase Error, Magnitude Error Trace Results..........ccccccvvvvviiiiiiniiinnnnn. 184
o PvT Full Burst Trace ReSUIS........oooiiiiiee e 185
e Modulation Spectrum and Transient Spectrum Graph Results.............cccceeeeeeeee. 185
o Magnitude Capture RESUILS.........cooiiiiiieeeeccrrrr e 186

EVM, Phase Error, Magnitude Error Trace Results

The error vector magnitude (EVM), as well as the phase and magnitude errors are cal-
culated and displayed for each symbol. Thus, the TRAC: DATA? query returns one value
per symbol. The number of symbols depends on the burst type, modulation and number
of carriers used for transmission, as well as the oversampling factor used internally by
the R&S FSW GSM application. The following table provides an overview of the possible
number of symbols.

e
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Table 10-5: Number of trace result values for EVM, Phase Error, Magnitude Error measurements

Burst | Modula- | Multi- | No. of trace points | Comment
Type | tion Carrier
BTS
AB GMSK any 348 = 87 symbols | ov = oversampling factor = 4
(NSP) * ov
NB GMSK OFF 588 = 147 symbols | ov = oversampling factor = 4
(NSP) * ov this corresponds to the "useful part" of the burst, see
3GPP TS 45.004, § "2.2 Start and stop of the burst"
NB GMSK ON 568 samples = ov = oversampling factor = 4
242 symbols (NSP) This corresponds to the "useful part" of the burst, exclud-
ov ing the tail bits to allow the multi-carrier filter to settle.
NB not GMSK | any 142 symbols (NSP) | only one sample per symbol (ov=1)
this corresponds to the "useful part" of the burst, exclud-
ing tail symbols
see
3GPP TS 45.005, § "Annex G (normative): Calculation
of Error Vector Magnitude"
HSR |any any 169 symbols (RSP) | only one sample per symbol (ov=1)
this corresponds to the "useful part" of the burst, exclud-
ing tail symbols
see
3GPP TS 45.005, § "Annex G (normative): Calculation
of Error Vector Magnitude"
NSP = Normal Symbol Period (= symbol duration for normal symbol rate / normal bursts)
RSP = Reduced Symbol Period (= symbol duration for higher symbol rate / HSR bursts)

10.5.2.2 PvT Full Burst Trace Results

The Power vs Time results depend on the number of slots that are measured, and thus
the duration of the measurement. 30 additional symbols (NSP) are added at the beginning
and at the end of the trace.

The number of trace result values is calculated as:
(30 + <NofSlots> * 157 + 30) * ov

where:

<NofSlots> = Number of Slots (Slot Scope)

ov = oversampling factor = 24

157 = length of a long slot (a slot can have a length of 156, 156.25 or 157 symbols (NSP))

10.5.2.3 Modulation Spectrum and Transient Spectrum Graph Results

Modulation Spectrum and Transient Spectrum Graphs consist of 1135 trace values (two
less than in previous R&S signal and spectrum analyzers).
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10.5.2.4

10.5.3

Retrieving Results

Magnitude Capture Results

The Magnitude Capture trace consists of 32001 trace values, regardless of the defined
capture time and thus of the length of the capture buffer.

To retrieve the (complete) captured I/Q data, use the MMEM: STOR: IQ: STAT command,
see MMEMory:STORe: 1Q: STATe on page 213.

Modulation Accuracy Results

The following commands are required to query the results of the "Modulation Accu-
racy" evaluation. For details on the individual results see table 4-1.

READ vs FETCh commands

Note that for each result type, two commands are provided which are almost identical.
The READ command starts the measurement and reads out the result. When the mea-
surement is started the R&S FSW GSM application is automatically set to single sweep.

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt commands.

Statistical results

For most results, both the current result and the statistical evaluation of all results over a
number of frames (specified by Statistic Count) are provided.

For details on how the statistical evaluation is performed see table 4-2.

FETCh:BURSH[IMACCUIACY]:ALL? .. e ittt cecee s e s e e e e e e e e e e e e e e e e e e e eeeeeeeeeennnnnnnannanns 188
READ:BURSH[:MACCUIACY :ALL. ..ttt ettt et e e e et e e e e e ee e 188
FETCh:BURSt[:MACCuracy]:ADROOP:AVERAQGE?. .. ...ttt ettt 189
FETCh:BURSH:MACCUracy]:ADROOP:CURRENI?. .......ceveeereeeseereseseereseseeseseseseesesessseesnes 189
FETCh:BURSH[:MACCuracy]:ADROOP:MAXIMUM?.....uuueiieieeeiieeeiiiieeieeeeeeeeenrneaeeeeeeseeessnnns 189
FETCh:BURSH[:MACCuracy]:ADROOP:SDEVIatiON?......cccvvvvrruruiiiieieieeieeeeeeeeeeeeeeeeesesssnnnnan 189
READ:BURSHt[:MACCuUracy]:ADROOP:AVERAJE?......ceeietuieeiierieeeeetiiereestneeeeesnaeesesnaeesenes 189
READ:BURSt[:MACCuracy]:ADROOP:CURRENt?.....c.uuueiieiiiiiiiieeeeeeieieneeeserennesseeseeinaaenaens 189
READ:BURSt[:MACCuracy]:ADROOP:MAXIMUM?. ...ttt ettt e e e e e e 189
READ:BURSH:MACCUracy]:ADROOP:SDEVIGHONT...........vereeeeeeereeeeseeseseesesesseseseseseesesesees 189
FETCh:BURSH[:MACCuracy]:BPOWEIrAVERAJE?.......cceeeuuiaeeeeeeeiieiaae e e eeeeeeaieaaeeeeeeeeeennas 190
FETCh:BURSI[:MACCuracy]:BPOWErCURRENI?........ccceeeeeeiieererriririiieieeeeeeeeeeeeeeeesessnnnnns 190
FETCh:BURSt[:MACCuracy]:-BPOWer:-MAXIMUM?........cieeeeeiriieeeeeeinieeeeereernieeseseesnneeeeerenns 190
FETCh:BURSt[:MACCuracy]:BPOWer:SDEVIation?.........ccuuuuruieieeeeeeeeeeeeiiniceieeeeeeeeeeesnennns 190
READ:BURSt[:MACCuracy]:BPOWErAVERAQE?......cuiiieei ittt ee e 190
READ:BURSt[:MACCuracy]:BPOWer:CURRENI?..... ..ttt 190
READ:BURSt[:MACCuracy]:BPOWEr:MAXIMUM?......iiiiiiiieiiee e eee et ea s e e e e e 190
READ:BURSH[:MACCuracy]:BPOWEer:SDEVIatioN?......ccuuueeieeeeeiieeriiieeeeeeeeeevesineseeeeseeesnnnns 190
FETCh:BURSH:MACCuracy][:EVM]:PEAK:AVERAQJE?.....cccceeeeeeeieieeeiiiiiiieieeeeeeeeeeeeeeeevsnnanns 190
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURREN?........ceeieirieeiiiiieeeeeeeeeeeetee e e et e eeees 190
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:MAXIMUM?......ccoveiiiiiciieeeeeeeeeeiinieeeeeeeeeeeeneennns 190
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FETCh:BURSt[:MACCuracy][:EVM]:PEAK:SDEVIGtON?.........cveveeeerereeeeereseseeseseseeeeeneneae 190
READ:BURSH[:MACCuracy][:EVM]:PEAK:AVERAQE?.........eevvrerrieieeeeeeieeereriaiieeeeeeeeeeeessnnns 190
READ:BURSt[:MACCuracy][:EVM]:PEAK:CURRENt?......cccetruuieieeeieeeiiieeeeeeeeeenie e e eeeeeeennns 190
READ:BURSt[:MACCuracy][:EVM]:PEAK:MAXIMUM?....uiieiieiieeeiiieseeeeieeeeieseesenesesenaseeeens 191
READ:BURSt[:MACCuracy][:EVM]:PEAK:SDEVIatioN?........ccieiiiiiiiiiieaaaae e eeeeeeeeeeeeeeeienaeas 191
FETCh:BURSH:MACCUracyl:EVMERMS:AVERAGE?..........eeereeeeeeeeeeeererereeeeserssesesesesesees 191
FETCh:BURSH:MACCUracyl:EVMERMS:CURREN?.........cceeeeereeeereeereeseseesesseseseeessessesenes 191
FETCh:BURSH:MACCuracy][:EVM]:RMS:MAXIMUM?....uuuuiieieieiereeeeeeeeeieeeeeeeeeeeeessnrannnnnnne 191
FETCh:BURS[:MACCuracy][:EVM]:RMS:SDEVIation?......cceeeieereeeeeeeeeeeeieeseesceeennnnnennnnnns 191
READ:BURSt[:MACCuracy][:EVM]:RMS:AVERAQGE?......ccciieieieeeieeeeeeeeeeeeeeeeeeeceeeaennne s 191
READ:BURSt[:MACCuracy][:EVM:RMS:CURRENt?......ccevrueiieiiiiieieeeeiiee e ee e e e eeane e eeeen 191
READ:BURSH[:MACCuUracy][:EVM]:RMS:MAXIMUM?. .......eeeeeeeeeereerseseseseeseseseseseesessesees 191
READ:BURSH[:MACCUracyl[:EVM]:RMS:SDEVIGHON?. c.....v.vvereeeeeereseeeeeseseseeseseseseseeesesees 191
FETCh:BURSH[:MACCuracy]:FREQUENCY:AVERAJE?......ceieeieieieieeeeeeeieieeeeeeeeeeevesreraannns 191
FETCh:BURSt[:MACCuracy]:FREQUENCY:CURRENt?........uceiieiiieeeieeeieiiniceieee e e eeeeeeeeeeennnnas 191
FETCh:BURSH[:MACCuracy]:FREQUENCY:MAXIMUM?.....ccceieiiieieiiieiiiiiiae e e e e e eereeeeeeennanas 192
FETCh:BURSH[:MACCuracy]:FREQUeNCY:SDEVIation?.........ccceeerimmuaereeeieeeiiiiaea e e eeeeeeennas 192
READ:BURSt[:MACCuracy]:FREQUENCY:AVERAQJE?......cceiiiiiiiiiiieiiiiee e e 192
READ:BURSt[:MACCuracy]:FREQUENCY:CURREN?. .....coeiiiiiiiieiiiaaeeee e e e e e e eeeeenaas 192
READ:BURSt[:MACCuracy]:FREQUENCY:MAXIMUM?.....cceieiieiiraaaeeeeeeeeeeeeeiaaeeeeeeeeeeeeennnas 192
READ:BURSH[:MACCuracy]:FREQUeNCY:SDEVIation?.........ccuueeieeeereiiiiieeeeeeeerineieeeeseeennns 192
FETCh:BURSt[:MACCuracy]:IQIMbalance:AVERAGE?........ccceeeeieeeeeiiiieiceie e eeeeeeereeeeeeennanas 192
FETCh:BURSt[:MACCuracy]:IQIMbalance:CURRENt?........coiiiiriiiiiiiiini e neeeie e e eeie e eeen 192
FETCh:BURSt[:MACCuracy]:IQIMbalance:MAXIMUM?......couiiurereerriieseerinineeeeenneeseennsaeeens 192
FETCh:BURSt[:MACCuracy]:IQIMbalance:SDEVIation?.........cccoueeieiiaaeeeieeeeeceeeeeeeieeeee 192
READ:BURSt[:MACCuracyl:IQIMbalance:AVERAGE?.......ccerreumnaaaaeeeeeeeeeiieeeae e eeeeeeeeeeennas 192
READ:BURSt[:MACCuracyl:IQIMbalance:CURRENt?........cceuuueeieeeiiiieicae e eeeeeeeiae e e eeeeeeenas 192
READ:BURSt[:MACCuracyl:IQIMbalance:MAXIMUM?.........uueiieeeeeeeeineieeeeeeeenennaeeeseeeeeennns 192
READ:BURSt[:MACCuracyl:IQIMbalance:SDEVIation?...........cceuererruuniieineeeeeeeeereeeeeeenennnnns 192
FETCh:BURSH[:MACCuracy]:IQOFfSet:AVERAGE?.......ceettiiuruaiaeeeeeeeeeeeeeeiee e e e e eeeeeeeeenanas 192
FETCh:BURSt[:MACCuracy]:IQOFfset: CURRENt?........iiieiiiiieiiie e et eeen e e e e 192
FETCh:BURSt[:MACCuracy]:IQOFfset:MAXIMUM?. . ...t 192
FETCh:BURSH[:MACCuracy]:IQOFfset:SDEVIation?.........ccceeereruumrnaaaaaeeeeeeeeeeeeeeeeeeeennnnenes 193
READ:BURSH[:MACCuracy]:IQOFfSet: AVERAQGE?......cuvuueiieieeeieeeitiiieeeeeeeeeesrnnaeeeeeeseeessnnes 193
READ:BURSt[:MACCuracy]:IQOFfset: CURRENL?.........coeveeeeiiiriiiiciie e e e e eeeeeeeeeeeeeeeaeneaanes 193
READ:BURSt[:MACCuracy]:IQOFfset:MAXIMUM?...ccuruieiiiiiiiiiiieeeereeiieie s e eeeenie e e s eeernnnseaes 193
READ:BURSHt[:MACCuracy]:IQOFfset:SDEVIation?......c.ccveureiierieiieiieeiriineeeeiieeseeeenesaenenns 193
FETCh:BURSH[:MACCuracy]:MERROINPEAK:AVERAQGE?.....ccitiiiiieeiniaeeeee et e e eeeeeneas 193
FETCh:BURSt[:MACCuracy]:MERROr:PEAK:CURRENt?......ccuuiiiieiiiii e 193
FETCh:BURSt[:MACCuracy]:MERROr:PEAK:MAXIMUM?.....ciuiiiiiieiiieie et eee e 193
FETCh:BURSt[:MACCuracy]:MERROr:PEAK:SDEVIation?......cccuiviuiiiieiiiieiieeice e 193
READ:BURSH[:MACCuracy]:MERRORPEAK:AVERAJE?.....ccccieieieiieeeeeeeeeeeeeeeeeeeeevevesvaranannnas 193
READ:BURSt[:MACCuracy]:MERRORPEAK:CURREN?.....ccceiiieeeieeeeeiiniicceee e e e e e e eeeeeeeennanas 193
READ:BURSt[:MACCuracy]:MERROrPEAK:MAXIMUM?.....ciiiieiieieeieeiiiieeeeeineeseesennesaeeeens 193
READ:BURSt[:MACCuracy]:MERROr:PEAK:SDEVIation?.......ccceeeuuuiaaaeeeeieeeeicae e eeeeeeeeenaas 193
FETCh:BURSt[:MACCuracy]:MERROrRMS:AVERAQE?.....ceuiiiaii e 193
FETCh:BURSt[:MACCuracy]:MERROrRMS:CURRENT?.....ccuiiiiiiiiiieiii e 193
FETCh:BURSH[:MACCuracy]:MERROIRMS:MAXIMUM?......uvuieieeieeeeeiieereniiieseeeeeeseeeeessnnes 193
FETCh:BURSt[:MACCuracy]:MERRoOr:RMS:SDEVIation?...........cceeveeeieeeriieeeeeeeeeeeeeeeeeeennnns 193
READ:BURSt[:MACCuracy]:MERROIRMS:AVERAQGE?......uuuciieeieeeeeieeeiiiiniieieeeeeeeereeeennnnnns 194
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READ:BURSH[:MACCuracy]:MERRONRMS:CURREN?......ccevvirreeireeeeeereeeeeeeeeeeeeeeeeeeeeeennnnn 194
READ:BURSH[:MACCuracy]:MERROIRMS:MAXIMUM?.....ccuveererrrerererseenrereereesenerenrrnmenemnns 194
READ:BURSt[:MACCuracy]:MERROrIRMS:SDEVIation?..........ceeieereerrniieeeeeeriiieieeeeeernnaeeees 194
FETCh:BURSt[:MACCuracy]:OSUPPress:AVERAQJE?.......ciieruueiieriiiieeieeieseeeeieseesennnsaeeens 194
FETCh:BURSt[:MACCuracy]:OSUPpPress:CURRENt?........cceuuerieiiiiieeiiieeeeeeieeeeeeeeeeneeeeenn 194
FETCh:BURSH[:MACCuracy]:OSUPPress:MAXIMUM?......couuuiieeeaeiieieaaaeeeeeeeeenaaaeeeeeeeeenna 194
FETCh:BURSt[:MACCuracy]:OSUPpress:SDEVIation?.........c.ceererruimruaaaiaeeeeeeeeeeeeeeeeeeennnnas 194
READ:BURSH[:MACCuracy]:OSUPPress:AVERAJE?.......cuuueeieeeeeierriiieeieeeeeeerianiieeeeseressnnas 194
READ:BURSHt[:MACCuracy]:OSUPPress:CURRENL?........ccieeiirrieeeeeiitieieeeeernieeeeeeerneeeeenenns 194
READ:BURSt[:MACCuracy]:OSUPPress:MAXIMUM?........ccuuuriuruuuiiieiaseeeereeeeeeeeeeeeeessssmnnnnn 194
READ:BURSt[:MACCuracy]:OSUPpPress:SDEVIation?........ccuueiieieiriiieeeeiieieeeeerieeeeeenneneeeeen 194
FETCh:BURSt[:MACCuracy]:PERCenNtile:EVM?... ...t 195
READ:BURSH[:MACCuracy]:PERCeNtIE:EVM?......iieeiiei et 195
FETCh:BURSH[:MACCuracy]:PERCenNtile:MERROI?.......cceieieeeieeiiiiiieeeeeeeeeertneeeeeeeseeesnnnas 195
READ:BURSH[:MACCuracy]:PERCeNtiIe:MERROI?.......uuuureieieieieeeeeeeeeeeeeeieeeeeeeeeeesesesnananes 195
FETCh:BURSt[:MACCuracy]:PERCeNtile:PERROI?........c.ccieeiiiriieeeeeiiieee e e e e eeveeeeeeeeeas 195
READ:BURSt[:MACCuracy]:PERCeNtile:PERROI?........cccvviuruiieeieeeeereeeiinieeseeeeeeeeeeeennnnas 195
FETCh:BURSt[:MACCuracy]:PERROrNPEAK:AVERAQGE?. ... ettt 196
FETCh:BURSt[:MACCuracy]:PERROrPEAK:CURRENt?......cuiiiiieiieieec e 196
FETCh:BURSt[:MACCuracy]:PERROrIPEAK:MAXIMUM?....ceiiiiiieeeieee et eee e 196
FETCh:BURSt[:MACCuracy]:PERROrPEAK:SDEVIation?.....ccceiieeiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeens 196
READ:BURSH[:MACCuracy]:PERRORPEAK:AVERAGE?.......cceeeeeeeeiieeceecnvneenvenneenes 196
READ:BURSHt[:MACCuracy]:PERRORPEAK:CURREN?......ccvueeiiiiiieeeiiieeeeeeieeeeteeeeeeneeeeens 196
READ:BURSHt[:MACCuracy]:PERROrRPEAK:MAXIMUM?....ccuuiiieiiiieeeeiniieeeeie s eeseneseeenseeeens 196
READ:BURSt[:MACCuracy]:PERROor:PEAK:SDEVIation?. ......ceuiiiiiiiiieiieeeeee e 196
FETCh:BURSt[:MACCuracy]:PERRONRMS:AVERAGE?.......iiiiiieeeii et 196
FETCh:BURSt[:MACCuracy]:PERROIRMS:CURREN?.......cciiiiaieieeeeeeeeee e 196
FETCh:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM?....cceeeieeeeeeeiiscienereeeeeeeeeeessesnnnnnnes 196
FETCh:BURSH[:MACCuracy]:PERROrRMS:SDEVIation?.....cccceeeeeereereerririiieieeeeeeeereeesennann 196
READ:BURSt[:MACCuracy]:PERROIRMS:AVERAQJE?......cccevtueeieeeeeeiiiiieeeeeeetie e e e e e eeenen 196
READ:BURSt[:MACCuracy]:PERROrIRMS:CURRENt?.... ..t 196
READ:BURSt[:MACCuracy]:PERROIRMS:MAXIMUM .. ettt e e 196
READ:BURSt[:MACCuracy]:PERROrRMS:SDEVIation?.......ccccciieiiiiiiiiiieiiieicreeeee e 196

FETCh:BURSt[:MACCuracy]:ALL?
READ:BURSt[:MACCuracy]:ALL

This command starts the measurement and returns all the modulation accuracy results.
For details on the individual parameters see "Modulation Accuracy" on page 16.

When the measurement is started the R&S FSW 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.

|
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Return values:

<MeasValue> <Error Vector Magnitude RMS>, <Error Vector Magnitude Peak>,
<Magnitude Error RMS>, <Magnitude Error Peak>, <Phase Error
RMS>, <Phase Error Peak>, <Origin Offset Suppression>, <IQ
Offset>, <IQ Imbalance>,< Frequency Error>, <Burst Power>,
<Amplitude Droop>, <95%ile EVM>, <95%ile Mag Error>,
<95%ile Phase Error>

The results are output as a list of comma separated strings. For
each result (except for %iles), the Current, Average, Maximum
and Standard Deviation values are returned.

Example: READ:BURS:ALL?
17.283994674682617,17.283994674682617,
17.283994674682617,0,24.647823333740234,
24.647823333740234,24.647823333740234,0,
1.0720701217651367,1.0720701217651367,
1.0720701217651367,0,1.0720850229263306,
1.0720850229263306,

1.0720850229263306,
0,9.8495550155639648,9.8495550155639648,
9.8495550155639648,
0,-14.069089889526367,14.069089889526367,
-14.069089889526367,
0,-0.091422632336616516,-0.091422632336616516,
-0.091422632336616516,
0,101.05810546875,101.05810546875,
101.05810546875,
0,0.036366362124681473,0.036366362124681473,
0.036366362124681473,
0,76.698326110839844,76.698326110839844,
76.698326110839844,0,
-112.8399658203125,-112.8399658203125,
-112.8399658203125, 0,
0.083038687705993652,0.083038687705993652,
0.083038687705993652,0,
24.07130241394043,1.0950000286102295,
14.060454368591309

Manual control: See "Modulation Accuracy" on page 16

FETCh:BURSt[:MACCuracy]:ADRoop:AVERage?
FETCh:BURSt[:MACCuracy]:ADRoop:CURRent?
FETCh:BURSt[:MACCuracy]:ADRoop:MAXimum?
FETCh:BURSt[:MACCuracy]:ADRoop:SDEViation?
READ:BURSt[:MACCuracy]:ADRoop:AVERage?
READ:BURSt[:MACCuracy]:ADRoop:CURRent?
READ:BURSt{[:MACCuracy]:ADRoop:MAXimum?
READ:BURSt[:MACCuracy]:ADRoop:SDEViation?

This command starts the measurement and reads out the result of the Amplitude Droop.
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When the measurement is started the R&S FSW 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.

For details on the Amplitude Droop see table 4-1.

Return values:
<Result> numeric value

Amplitude droop
Default unit: dB

Example: READ:BURS:ADR:SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:BPOWer:AVERage?
FETCh:BURSt[:MACCuracy]:BPOWer:CURRent?
FETCh:BURSt[:MACCuracy]:BPOWer:MAXimum?
FETCh:BURSt[:MACCuracy]:BPOWer:SDEViation?
READ:BURSt[:MACCuracy]:BPOWer:AVERage?
READ:BURSt[:MACCuracy]:BPOWer:CURRent?
READ:BURSt{[:MACCuracy]:BPOWer:MAXimum?
READ:BURSt[:MACCuracy]:BPOWer:SDEViation?

This command starts the measurement and reads out the result of the Burst Power.
When the measurement is started the R&S FSW 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.

For details on the Burst Power see table 4-1.
Return values:
<Result> numeric value

Burst Power

Default unit: dB

Example: READ:BURS : BPOW: SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy][:EVM]:PEAK:AVERage?
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:CURRent?
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:MAXimum?
FETCh:BURSt[:MACCuracy][:EVM]:PEAK:SDEViation?
READ:BURSt[:MACCuracy][:EVM]:PEAK:AVERage?
READ:BURSt[:MACCuracy][:EVM]:PEAK:CURRent?

e
User Manual 1173.9263.02 — 02 190



R&S®FSW-K10 Remote Commands to Perform GSM Measurements

e
Retrieving Results

READ:BURSt[:MACCuracy][:EVM]:PEAK:MAXimum?
READ:BURSt[:MACCuracy][:EVM]:PEAK:SDEViation?

This command starts the measurement and reads out the peak result 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.

For details on the EVM results see table 4-1

Return values:

<Result> numeric value

EVM

Default unit: NONE
Example: READ:BURS : PEAK : AVER?
Usage: Query only

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

FETCh:BURSt[:MACCuracy][:EVM]:RMS:AVERage?
FETCh:BURSt[:MACCuracy][:EVM]:RMS:CURRent?
FETCh:BURSt[:MACCuracy][:EVM]:RMS:MAXimum?
FETCh:BURSt[:MACCuracy][:EVM]:RMS:SDEViation?
READ:BURSt[:MACCuracy][:EVM]:RMS:AVERage?
READ:BURSt[:MACCuracy][:EVM]:RMS:CURRent?
READ:BURSt[:MACCuracy][:EVM]:RMS:MAXimum?
READ:BURSt[:MACCuracy][:EVM]:RMS:SDEViation?

This command starts the measurement and reads out the RMS value of the Error Vector
Magnitude.

When the measurement is started the R&S FSW 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.

For details on the EVM results see table 4-1.

Return values:

<Result> numeric value

EVM

Default unit: NONE
Example: READ:BURS:RMS:SDEV?
Usage: Query only

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

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

e
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FETCh:BURSt[:MACCuracy]:FREQuency:MAXimum?
FETCh:BURSt[:MACCuracy]:FREQuency:SDEViation?
READ:BURSt[:MACCuracy]:FREQuency:AVERage?
READ:BURSt[:MACCuracy]:FREQuency:CURRent?
READ:BURSt[:MACCuracy]:FREQuency:MAXimum?
READ:BURSt[:MACCuracy]:FREQuency:SDEViation?

This command starts the measurement and reads out the result of the Frequency Error.
When the measurement is started the R&S FSW 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.

For details on the Frequency Error see table 4-1.
Return values:
<Result> numeric value

Frequency error

Default unit; Hz

Example: READ:BURS: FREQ: SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:IQIMbalance:AVERage?
FETCh:BURSt[:MACCuracy]:IQIMbalance:CURRent?
FETCh:BURSt[:MACCuracy]:IQIMbalance:MAXimum?
FETCh:BURSt[:MACCuracy]:IQIMbalance:SDEViation?
READ:BURSt{[:MACCuracy]:IQIMbalance:AVERage?
READ:BURSt[:MACCuracy]:IQIMbalance:CURRent?
READ:BURSt[:MACCuracy]:IQIMbalance:MAXimum?
READ:BURSt[:MACCuracy]:IQIMbalance:SDEViation?

This command starts the measurement and reads out the result of the 1/Q Imbalance.

When the measurement is started the R&S FSW 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.

For details on the I/Q Imbalance see table 4-1.

Return values:

<Result> numeric value
1/Q Imbalance
Default unit: NONE

Example: READ:BURS:IQIM:SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:IQOFfset:AVERage?
FETCh:BURSt[:MACCuracy]:IQOFfset: CURRent?
FETCh:BURSt[:MACCuracy]:IQOFfset:MAXimum?
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FETCh:BURSt[:MACCuracy]:IQOFfset:SDEViation?
READ:BURSt[:MACCuracy]:IQOFfset:AVERage?
READ:BURSt[:MACCuracy]:IQOFfset: CURRent?
READ:BURSt[:MACCuracy]:IQOFfset:MAXimum?
READ:BURSt[:MACCuracy]:IQOFfset:SDEViation?

This command starts the measurement and reads out the standard deviation measure-
ment 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 mea-
surement can then be queried without restart of the measurement via the
FETCh:BURSt subsystem.

Return values:
<Result> numeric value

Standard deviation
Default unit: NONE

Example: READ:BURS: IQOF:SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:MERRor:PEAK:AVERage?
FETCh:BURSt[:MACCuracy]:MERRor:PEAK:CURRent?
FETCh:BURSt[:MACCuracy]:MERRor:PEAK:MAXimum?
FETCh:BURSt[:MACCuracy]:MERRor:PEAK:SDEViation?
READ:BURSt{[:MACCuracy]:MERRor:PEAK:AVERage?
READ:BURSt[:MACCuracy]:MERRor:PEAK:CURRent?
READ:BURSt[:MACCuracy]:MERRor:PEAK:MAXimum?
READ:BURSt[:MACCuracy]:MERRor:PEAK:SDEViation?

This command starts the measurement and reads out the peak value of the Magnitude
Error.

When the measurement is started the R&S FSW 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.

For details on the Magnitude Error see table 4-1.

Return values:

<Result> numeric value
Magnitude error
Default unit: NONE

Example: READ:BURS : MERR: PEAK : SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:MERRor:RMS:AVERage?
FETCh:BURSt[:MACCuracy]:MERRor:RMS:CURRent?
FETCh:BURSt[:MACCuracy]:MERRor:RMS:MAXimum?
FETCh:BURSt[:MACCuracy]:MERRor:RMS:SDEViation?
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READ:BURSt[:MACCuracy]:MERRor:RMS:AVERage?
READ:BURSt{[:MACCuracy]:MERRor:RMS:CURRent?
READ:BURSt[:MACCuracy]:MERRor:RMS:MAXimum?
READ:BURSt[:MACCuracy]:MERRor:RMS:SDEViation?

This command starts the measurement and reads out the RMS value of the Magnitude
Error.

When the measurement is started the R&S FSW 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.

For details on the Magnitude Error see table 4-1.
Return values:
<Result> numeric value

Magnitude error

Default unit: NONE

Example: READ:BURS:MERR:RMS:SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:OSUPpress:AVERage?
FETCh:BURSt[:MACCuracy]:OSUPpress:CURRent?
FETCh:BURSt[:MACCuracy]:0OSUPpress:MAXimum?
FETCh:BURSt[:MACCuracy]:OSUPpress:SDEViation?
READ:BURSt[:MACCuracy]:OSUPpress:AVERage?
READ:BURSt[:MACCuracy]:OSUPpress:CURRent?
READ:BURSt{[:MACCuracy]:OSUPpress:MAXimum?
READ:BURSt[:MACCuracy]:OSUPpress:SDEViation?

This command starts the measurement and reads out the result of the I/Q Offset Sup-
pression.

When the measurement is started the R&S FSW 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.

For details on the 1/Q Offset Suppression see table 4-1.

Return values:
<Result> numeric value

1/Q offset suppression
Default unit: dB

Example: READ:BURS:0SUP:SDEV?

Usage: Query only
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FETCh:BURSt[:MACCuracy]:PERCentile:EVM?
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 frames.

When the measurement is started the R&S FSW GSM application is automatically set to
single sweep. Further results of the measurement can then be queried without restart of
the measurement via the FETCh : BURSt subsystem.

Return values:
<Result> numeric value
Default unit: NONE

Example: READ:BURS:PERC:EVM?

Usage: Query only

FETCh:BURSt[:MACCuracy]:PERCentile:MERRor?
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 frames.

When the measurement is started the R&S FSW GSM application is automatically set to
single sweep. Further results of the measurement can then be queried without restart of
the measurement via the FETCh : BURSt subsystem.

Return values:
<Result> numeric value

Default unit: NONE

Example: READ:BURS: PERC:MERR?

Usage: Query only

FETCh:BURSt[:MACCuracy]:PERCentile:PERRor?
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 frames.

When the measurement is started the R&S FSW GSM application is automatically set to
single sweep. Further results of the measurement can then be queried without restart of
the measurement via the FETCh : BURSt subsystem.

Return values:
<Result> numeric value

Phase error
Default unit: NONE

Example: READ:BURS:PERC: PERR?

Usage: Query only
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FETCh:BURSt[:MACCuracy]:PERRor:PEAK:AVERage?
FETCh:BURSt[:MACCuracy]:PERRor:PEAK:CURRent?
FETCh:BURSt[:MACCuracy]:PERRor:PEAK:MAXimum?
FETCh:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation?
READ:BURSt[:MACCuracy]:PERRor:PEAK:AVERage?
READ:BURSt[:MACCuracy]:PERRor:PEAK:CURRent?
READ:BURSt[:MACCuracy]:PERRor:PEAK:MAXimum?
READ:BURSt[:MACCuracy]:PERRor:PEAK:SDEViation?

This command starts the measurement and reads out the peak value of the Phase Error.
When the measurement is started the R&S FSW 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.

For details on the Phase Error results see table 4-1.
Return values:
<Result> numeric value

Phase error
Default unit: NONE

Example: READ:BURS: PERR: PEAK : SDEV?

Usage: Query only

FETCh:BURSt[:MACCuracy]:PERRor:RMS:AVERage?
FETCh:BURSt[:MACCuracy]:PERRor:RMS:CURRent?
FETCh:BURSt[:MACCuracy]:PERRor:RMS:MAXimum?
FETCh:BURSt[:MACCuracy]:PERRor:RMS:SDEViation?
READ:BURSt[:MACCuracy]:PERRor:RMS:AVERage?
READ:BURSt[:MACCuracy]:PERRor:RMS:CURRent?
READ:BURSt[:MACCuracy]:PERRor:RMS:MAXimum?
READ:BURSt[:MACCuracy]:PERRor:RMS:SDEViation?

This command starts the measurement and reads out the RMS value of the Phase Error.

When the measurement is started the R&S FSW 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.

For details on the Phase Error results see table 4-1.

Return values:
<Result> numeric value

Phase error
Default unit: NONE

Example: READ:BURS: PERR:RMS : SDEV?

Usage: Query only
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10.5.4 Modulation Spectrum Results

The following commands are required to query the results of the "Modulation Spectrum
Table" evaluation. For details on the individual results see "Modulation Spectrum
Table" on page 19.

READ vs FETCh commands
Note that for each result type, two commands are provided which are almost identical.

The READ command starts the measurement and reads out the result. When the mea-
surement is started the R&S FSW GSM application is automatically set to single sweep.

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt commands.

FETCh:SPECtrum:MODUIAtioON[:ALL] 2. u et r e e e e e e e e eas 197
READ:SPECtrum:MODUIGtON[ALL] cuuueieeeeeetee i e e e eeeee s e e e eeeee e e e e s eenne s e e e eeeenaeseeeeeesaneaaeens 197
FETCh:SPECtrum:MODUIation:REFErENCE?...c.uuiiieieiieiieeeeeie i e e eeeiteee e e e e et e e e eeaa e e e eeenas 198
READ:SPECtrum:MODulation:REFerence[:IMMediate]?...........cuvuveeeereeeeereeerrniiieeeeeereeesnnnn 198
READ:SPECtrum:MODUIAtION:GATING ?..ueeeetiieeeetteeeeeeteieeetaeeeesesaeeeeeteeesetaseeeesneaesenns 198
READ:WSPectrum:MODUIAtoN:GATING?...ceeeeueeeeeeiieeeeetieeeeeeteeeeeeeteseestaaeesesnaeesesneaerenes 198

FETCh:SPECtrum:MODulation[:ALL]?
READ:SPECtrum:MODulation[:ALL]

This command starts the measurement and returns the modulation spectrum of the
mobile or base station. This command is only available for "Modulation Spectrum
Table" evaluations (see "Modulation Spectrum Table" on page 19).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

The result is a list of partial result strings separated by commas, with one list for each
measured frequency in the frequency list.

Return values:

<Placeholder> curently irrelevant

<Freq1> Absolute offset frequency in Hz

<Freq2> Absolute offset frequency in Hz

<Level> Measured level at the offset frequency in dB or dBm (depending

on CONF:WSP:MOD: LIM).

<Limit> Limit at the offset frequency in dB or dBm (depending on
CONF:WSP:MOD:LIM).

<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned (depending on CONF: WSP :MOD: LIM).
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<Status> Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

Example: READ:SPEC:MOD?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Manual control: See "Modulation Spectrum Table" on page 19

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

FETCh:SPECtrum:MODulation:REFerence?
READ:SPECtrum:MODulation:REFerence[:IMMediate]?

This command starts the measurement and returns the (internal) reference power of the
"Modulation Spectrum". This command is only available for "Modulation Spectrum
Table" evaluations (see "Modulation Spectrum Table" on page 19).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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

Return values:

<Level1> measured reference power in dBm
<Level2> measured reference power in dBm
<RBW> resolution bandwidth used to measure the reference power in Hz;

(should be 30 kHz)

Example: READ:SPECtrum:MODulation:REFerence:IMMediate?
Usage: Query only
Manual control: See "Modulation Spectrum Table" on page 19

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

READ:SPECtrum:MODulation:GATing?
READ:WSPectrum:MODulation:GATing?

This command reads out the gating settings for gated "Modulation Spectrum" measure-
ments (see "Modulation Spectrum Table" on page 19).

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).

e
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Prior to this command make sure you set the correct Trigger Mode ("IF power" or "Exter-
nal") and Trigger Offset (see chapter 10.3.4, "Triggering Measurements", on page 138).

Return values:

<TriggerOffset> Calculated trigger offset, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

<GatelLength> Calculated gate length, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that 50-90% of the active
part of the "Slot to measure" (excluding TSC) is measured.

Example: READ:WSP:MOD:GAT?

Results:
0.00032303078,0.00016890001

Usage: Query only

10.5.5 Power vs Slot Results

The following commands are required to query the results of the "Power vs Slot" evalu-
ation. For details on the individual results see "Power vs Slot" on page 21.

\ READ vs FETCh commands
/" Note that for each result type, two commands are provided which are almost identical.

The READ command starts the measurement and reads out the result. When the mea-
surement is started the R&S FSW GSM application is automatically set to single sweep.

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt commands.

FETCh:BURSt:SPOWer:SLOT<S>:ALL:AVERAQE?....ccu ettt eee e 200
READ:BURSt:SPOWer:SLOT<SIot>:ALL:AVERAQGE?.....cuii ittt 200
FETCh:BURSt:SPOWer:SLOT<S>: ALLICRESE?.....ieeeieieeeee et 200
READ:BURSt:SPOWer:SLOT<SIOt>: ALL:CRESE . ..cuiiiiieiee ettt e et e ee e 200
FETCh:BURSt:SPOWer:SLOT<S>:ALL:MAXIMUM?.....ccoeeitiiieieeeeeeeeriieeeeeeeeeernnnieeeeeeseesnnas 201
READ:BURSt:SPOWer:SLOT<SIot>:ALL:MAXIMUM?....uireiiieeiieireiereeesreeereeereeesaeeneaenas 201
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:AVERAQGE?....cuuiiniieieeieeieee e e e e 202
READ:BURSt:SPOWer:SLOT<SIot>:CURRent:AVERAQE?.....cuiiuiiiieeeieieeieeeeeee e 202
FETCh:BURSt:SPOWer:SLOT<s>:CURRENt:CRESt?....cucuiieie e 203
READ:BURSt:SPOWer:SLOT<SIot>:CURRENt:CRESE?.....cccveeeeeieeeeeeeeeeeeeeee e 203
FETCh:BURSt:SPOWer:SLOT<s>:CURReNt:MAXIMUM?.......cceieeeriiiiiiieeieeeeeeeriiieeeeeeseeennes 204
READ:BURSt:SPOWer:SLOT<SIot>:CURReNt:MAXIMUM?.......uuvuriiieieieereeeeeeeieeeeeeeressnnann 204
FETCh:BURSt:SPOWer:SLOT<S>:DELTAtOSYNC?..ccvutuiiieeieerinieeeeereeriniieeeeresnniesessersnnnaenaens 205
READ:BURSt:SPOWer:SLOT<SIot>:DELTatOSYNC?....ccuieieeeeeiei et ee e e 205
FETCh:BURSt:SPOWer:SLOT<S>:LIMIt:FAIL?...cn et eenas 206
READ:BURSt:SPOWer:SLOT<SIOt> :LIMIt:FAIL?...cneieiieeeeee et ee s 206
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FETCh:BURSt:SPOWer:SLOT<s>:ALL:AVERage?
READ:BURSt:SPOWer:SLOT<SIlot>:ALL:AVERage?

This command starts the measurement and reads out the average power for the selected
slot for all measured frames.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s £ (First slot to
measure + Number of Slots to measure - 1).

Return values:
<Result> numeric value

Average
Default unit: dBm

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

LAY:ADD? 'l',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:ALL:AVERage?

Usage: Query only

Manual control: See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:ALL:CRESt?
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 frames.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

-
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Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s £ (First slot to
measure + Number of Slots to measure - 1).

Return values:
<Result> numeric value

Crest factor
Default unit: dB

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

LAY:ADD? '1',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:ALL:CRESt?

Usage: Query only

Manual control: See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:ALL:MAXimum?
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 frames.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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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numeric value
Maximum
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

LAY:ADD? '1',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1 :ALL :MAXimum?

Query only

See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:AVERage?
READ:BURSt:SPOWer:SLOT<SIlot>:CURRent:AVERage?

This command starts the measurement to read out the average power for the selected
slot in the current frame.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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).

numeric value
Average
Default unit: dBm

User Manual 1173.9263.02 — 02

202



R&S®FSW-K10

Remote Commands to Perform GSM Measurements

Example:

Usage:

Manual control:

Retrieving Results

\\ 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

LAY:ADD? '1',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1 :CURRent : AVERage?

Query only

See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:CRESt?
READ:BURSt:SPOWer:SLOT<SIlot>:CURRent:CRESt?

This command starts the measurement to read out the crest factor for the selected slot

in the current frame.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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).

numeric value
Crest factor
Default unit: dB
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Example: \\ Preset the instrument
*RST
\\ Enter the GSM option K10
INSTrument:SELect GSM
\\ Switch to single sweep mode and stop sweep
INITiate:CONTinuous OFF; :ABORt
\\ Set the slot scope: Use all 8 slots for the PvT measurement.
\\ Number of slots to measure = 8
CONFigure:MS:CHANnel:MSLots:NOFSlots 8
\\ First Slot to measure =0
CONFigure:MS:CHANnel :MSLots:0FFSet 0
\\ Activate PvT (Power vs Time) measurement
LAY:ADD? '1',LEFT,PTF
\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1 :CURRent : CRESt?

Usage: Query only

Manual control: See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:CURRent:MAXimum?
READ:BURSt:SPOWer:SLOT<Slot>:CURRent:MAXimum?

This command starts the measurement to read out the maximum power for the selected
slot in the current frame.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

Suffix:

<Slot> <0..7>
Slot number to measure power on. The selected slot s must be
within the slot scope, i.e. (First slot to measure) £ s £ (First slot to
measure + Number of Slots to measure - 1).

Return values:

<Result> numeric value
Maximum
Default unit: dBm

-
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Example:

Usage:

Manual control:

Retrieving Results

\\ 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

LAY:ADD? '1',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1 : CURRent : MAXimum?

Query only

See "Power vs Slot" on page 21

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

This command starts the measurement of the "Delta to Sync" value for the selected slot

in the current frame.

This command is only available when the "Power vs Time" measurement is selected (see
"PvT Full Burst" on page 22).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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).

numeric value

For equal timeslot length: the expected offset

For non-equal time slots: the measured offset

(See CONFigure[:MS] :CHANnel : FRAMe : EQUal
on page 120)

Default unit: dBm
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Example:

Usage:

Manual control:

Retrieving Results

\\ 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

LAY:ADD? '1',LEFT,PTF

\\ Note: 'READ' starts a new single sweep annd then reads the
results. Use 'FETCh' to query several results!
READ:BURSt:SPOWer:SLOT1:DELTatosync?

Query only

See "Power vs Slot" on page 21

FETCh:BURSt:SPOWer:SLOT<s>:LIMit:FAIL?
READ:BURSt:SPOWer:SLOT<Slot>:LIMit:FAIL?

This command starts a "Power vs Time" measurement and queries the result of the limit
check for the selected slot.

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

Note: in manual operation, the result of the limit check for an individual slot is included
in the "Power vs Slot" results (see "Power vs Slot" on page 21).

Suffix:
<Slot>

Return values:
<Result>

Example:
Usage:

Manual control:

<0..7>

Slot number to perform the limit check 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).

1]0| ON | OFF

1| ON
Pass

0| OFF
Fail

READ:BURSt : SPOWer : SLOT1:LIMit:FAIL?
Query only

See "Power vs Slot" on page 21
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10.5.6

Retrieving Results

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Transient Spectrum Results

The following commands are required to query the results of the "Modulation Spectrum
Table" evaluation. For details on the individual results see "Modulation Spectrum
Table" on page 19.

READ vs FETCh commands

Note that two commands are provided which are almost identical.

The READ command starts the measurement and reads out the result. When the mea-
surement is started the R&S FSW GSM application is automatically set to single sweep.

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

FETCh:SPECtrum:SWITChING[:ALL]? .ottt e e e e e e e e e e 207
READ:SPECtrum:SWITChING[:ALL] 2. . ettt ettt e e e e e e e 207
FETCh:SPECtrum:SWITChiNG:REFEIENCE?.....ceeiiieiiiteeeee e e e e e ettt e e e e e e e e e eee e 208
READ:SPECtrum:SWITching:REFerence[:IMMediate]...........ceuuuerrrrerieiereeiiereeeieeeeeeieeeeeens 208
READ:SPECtrum:SWITching:REFEerence:GATING?....cvuuueueieeeeeeeeeeineeaeeeeeeeeeennnaaseeseeeeenennns 208

FETCh:SPECtrum:SWITching[:ALL]?
READ:SPECtrum:SWITching[:ALL]?

This command starts the measurement and reads out the transient spectrum.

This command is only available for "Transient Spectrum Table" evaluations (see "Tran-
sient Spectrum Table" on page 24).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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

Return values:

<Placeholder> curently irrelevant

<Freq1> Absolute offset frequency in Hz

<Freq2> Absolute offset frequency in Hz

<Level> Measured level at the offset frequency in dB or dBm.

For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

<Limit> Limit at the offset frequency in dB or dBm
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

e
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<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.
For more information see CONFigure:SPECtrum:
SWITching:LIMIT).

<Status> Result of the limit check in character data form

PASSED
no limit exceeded

FAILED
limit exceeded

Example: READ:SPEC: SWIT?
0,998200000, 998200000,-84.61,-56.85,REL, PASSED,
0,998400000,998400000,-85.20,-56.85,REL, PASSED,

Usage: Query only

Manual control: See "Transient Spectrum Table" on page 24

FETCh:SPECtrum:SWITching:REFerence?
READ:SPECtrum:SWITching:REFerence[:IMMediate]

This command starts the measurement and returns the measured reference power of the
"Transient Spectrum".

This command is only available for "Transient Spectrum Table" evaluations (see "Tran-
sient Spectrum Table" on page 24).

Further results of the measurement can then be queried without performing a new mea-
surement via the FETCh : BURSt command.

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

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: READ:SPECtrum:SWITching:REFerence:IMMediate?
Manual control: See "Transient Spectrum Table" on page 24

READ:SPECtrum:SWITching:REFerence:GATing?

This command reads out the gating settings for gated measurements of the reference
power of the "Transient Spectrum" measurement (see "Transient Spectrum Table"
on page 24).

Prior to this command make sure you set the correct Trigger Mode ("IF power" or "Exter-
nal") and Trigger Offset (see chapter 10.3.4, "Triggering Measurements", on page 138).

e
User Manual 1173.9263.02 — 02 208



R&S®FSW-K10

Remote Commands to Perform GSM Measurements

10.5.7

Retrieving Results

Return values:

<TriggerOffset> Calculated trigger offset, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that the useful part of the
"Slot to measure" is measured.

<GatelLength> Calculated gate length, based on the user-defined "Trigger Off-
set" and "Frame Configuration”, such that the useful part of the
"Slot to measure" is measured.

Example: READ:SPEC:SWIT:REF:GAT?

Result:
0.00000185076,0.00054277002

Usage: Query only

Limit Check Results

The following command is required to query the results of a limit check for a specific result
display.

Useful commands for retrieving limit check results described elsewhere:

® READ:BURSt:SPOWer:SLOT<Slot>:LIMit:FATIL? on page 206

Remote commands exclusive to retrieving limit check results:

CALCUIAtE N> LIMItSK> I ALL?. . e eeeeieeiee e e e e et e e et e et e e et e e e e e s eaa s e st s eeaa e saanseebasernnnsas 209

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

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

Suffix:
<k> 112
The number of the limit line to access (if more than 1 trace is
available).
1: Max trace
2: Min trace
Return values:
<Result> 1]0| ON | OFF
1
Pass
0
Fail
Example: CALCulate2:LIMitl:FAIL?
Usage: Query only

e
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10.5.8

Retrieving Results

Manual control: See "Modulation Spectrum Graph" on page 18
See "Power vs Slot" on page 21
See "PvT Full Burst" on page 22
See "Transient Spectrum Graph" on page 23

For a detailed example see chapter 10.9.1, "Programming Example: Determining the
EVM", on page 225.

Retrieving Marker Results

Useful commands for retrieving marker results described elsewhere:
® CALCulate<n>:DELTamarker<m>:Y? on page 210

Remote commands exclusive to retrieving marker results:

CALCUIate<n>:DELTaAMArKEr<IM>:X.....iiiiiuiieeeeiriieeeettieieereruieeesesteeesetaeeesrsnieesesnaneesesnnnns 210
CALCulate<n>:DELTamarker<m>:X:RELAtIVE?.......cccceeeevereiieeieiiiieeeeeeeeteeeeeeeeeateeeeeseenanns 210
CALCulate<n>:DELTamarker<m>:Y 2. ... et e et e e e e eeaans 210
CALCUIAtE<N>IMARKEISIMZ X o ceeetieeeeeeie e e eeeee e e e ee e e e eea e e e eeta e e e s eebeeeseeseeerraanseerennanss 211
CALCUIAtE<N>IMARKEISIMZIY 2. . ettt ettt e e e e e e e e e e et e e e ean e e eenneerebeeenannnns 211

CALCulate<n>:DELTamarker<m>:X <Position>
This command moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference marker
to the peak power.

Example: CALC:DELT:X?
Outputs the (absolute) x-value of delta marker 1.

Manual control: See "Stimulus" on page 93

CALCulate<n>:DELTamarker<m>:X:RELative?
This command queries the relative position of a delta marker on the x-axis.
If necessary, the command activates the delta marker first.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: CALC:DELT3:X:REL?
Outputs the frequency of delta marker 3 relative to marker 1 or
relative to the reference position.

Usage: Query only

CALCulate<n>:DELTamarker<m>:Y?

This command queries the relative position of a delta marker on the y-axis.

e
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If necessary, the command activates the delta marker first.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also ITNITiate:CONTinuous on page 148.

The unit depends on the application of the command.

Return values:
<Position> Position of the delta marker in relation to the reference marker or
the fixed reference.

Example: INIT:CONT OFF
Switches to single sweep mode.
INIT; *WAI

Starts a sweep and waits for its end.
CALC:DELT2 ON

Switches on delta marker 2.
CALC:DELT2:Y?
Outputs measurement value of delta marker 2.

Usage: Query only

CALCulate<n>:MARKer<m>:X <Position>
This command moves a marker to a particular coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal marker.

Parameters:
<Position> Numeric value that defines the marker position on the x-axis.
Range: The range depends on the current x-axis range.
Example: CALC:MARK2:X 1.7MHz
Positions marker 2 to frequency 1.7 MHz.
Manual control: See "Stimulus" on page 93

CALCulate<n>:MARKer<m>:Y?
This command queries the position of a marker on the y-axis.
If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchronization
to the end of the measurement before reading out the result. This is only possible for
single sweeps. See also INITiate:CONTinuous on page 148.

Return values:
<Result> Result at the marker position.

e
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10.6

Importing and Exporting 1/Q Data and Results

Example: INIT:CONT OFF

Switches to single measurement mode.
CALC:MARK2 ON

Switches marker 2.
INIT; *WAT

Starts a measurement and waits for the end.
CALC:MARK2:Y?

Outputs the measured value of marker 2.

Usage: Query only

Importing and Exporting I/Q Data and Results

The 1/Q data to be evaluated in the GSM application can not only be measured by the
GSM application itself, it can also be imported to the application, provided it has the
correct format. Furthermore, the evaluated 1/Q data from the GSM application can be
exported for further analysis in external applications.

For details on importing and exporting 1/Q data see the R&S FSW User Manual.

MMEMOTY:LOAD QS T AT €. ettt ettt ettt et et e et e e e e e e e e e e an e eaeeneen 212
MMEMOry:STORE:IQ:COMMENL......ceeeiiieutuaaaaie e e e e eeeeeeeeeeeeeeeetneaaaaaaeeeeeaaaaeeeeeeeeneenennnnnnns 212
MMEMory:STORE:IQ:FORMAL?.......cceieeeeeeeeeeeeieieieeie s sese e e e e e e e e e e e eaeeeeeeeeeeeeeeeneenensnnnnan 213
MMEMOTY:STORE: QST AT . e eittuiieeiitiee ettt e ettt et e e ettt ee e e e et aeeeestan e e eetnaesentaseerennnaaerennn 213

MMEMory:LOAD:IQ:STATe 1,<FileName>
This command restores I/Q data from a file.

The file extension is *.iqw.

Parameters:
1
<FileName> String containing the path and name of the source file.
Example: MMEM:LOAD:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqw'
Loads 1Q data from the specified file.
Usage: Setting only

MMEMory:STORe:1Q:COMMent <Comment>
This command adds a comment to a file that contains 1/Q data.

Parameters:
<Comment> String containing the comment.

e
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Status Reporting System

Example: MMEM:STOR:IQ:COMM 'Device test 1b'
Creates a description for the export file.
MMEM: STOR:IQ:STAT 1, 'C:
\R_S\Instr\user\data.iqg.tar'
Stores 1/Q data and the comment to the specified file.

MMEMory:STORe:IQ:FORMat? <Format>,<DataFormat>

This command queries the format of the 1/Q data to be stored.

Parameters:
<Format> FLOat32
32-bit floating point format.
*RST: FLOat32
<DataFormat> COMPIlex
Exports complex data.
*RST: COMPlex
Usage: Query only

MMEMory:STORe:IQ:STATe 1, <FileName>
This command writes the captured 1/Q data to a file.

The file extension is *.ig.tar. By default, the contents of the file are in 32-bit floating point
format.

Parameters:

1

<FileName> String containing the path and name of the target file.
Example: MMEM:STOR:IQ:STAT 1, 'C:

\R_S\Instr\user\data.iqg.tar'
Stores the captured 1/Q data to the specified file.

Status Reporting System

The status reporting system stores all information on the current operating state of the
instrument, e.g. information on errors or limit violations which have occurred. This infor-
mation 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 GSM application uses the standard status registers of the R&S FSW. However, some
registers are used differently. Only those differences are described in the following sec-
tions.

For details on the common R&S FSW status registers refer to the description of remote
control basics in the R&S FSW User Manual.

-
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Status Reporting System

\ “RST does not influence the status registers.

10.7.1

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 registers, which are provided by the R&S FSW and are not
available from the R&S FSW GSM application command tree:

e STATus:QUESTionable:ACPLimit

e STATus:QUESTionable:LIMit2

e STATus:QUESTionable:LMARgin<1]|2>

The commands to query the contents of the following status registers are described in
chapter 10.7.2, "Querying the Status Registers", on page 215.

e The STATus:QUEStionable:SYNC RegiSter..........ueviiiiiieiiiiiieeee e 214
o Querying the Status RegiSters.......cuuuiiiii i 215

The STATus:QUEStionable:SYNC Register

The STATus: QUEStionable: SYNC register contains application-specific information
about synchronization errors or errors during symbol detection. If any errors occur in this
register, the status bit #11 in the STATus : QUEStionable registeris setto 1.

Each active channel uses a separate STATus: QUEStionable: SYNC register. Thus, if

/ the status bit #11 in the STATus: QUEStionable register indicates an error, the error

may have occurred in any of the channel-specific STATus : QUEStionable: SYNC reg-
isters. In this case, you must check the register of each channel to determine which
channel caused the error. By default, querying the status of a register always returns the
result for the currently selected channel. However, you can specify any other channel
name as a query parameter.

Table 10-6: Meaning of the bits used in the STATus:QUEStionable:SYNC register

Bit No. | Meaning

0 BURSt not found

This bit is set if no burst is found in the measurements/premeasurements for phase/frequency
error or carrier power vs time.

1 SYNC not found

This bit is set if the synchronization sequence (or training sequence) of the TSC is not found in the
measurements/premeasurements for phase/frequency error or carrier power vs time.

2to 14 These bits are not used

15 This bit is always 0

|
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10.7.2 Querying the Status Registers
The following commands are required to query the status of the R&S FSW and the GSM
application.
For more information on the contents of the status registers see:

e chapter 10.7.1, "The STATus:QUEStionable:SYNC Register", on page 214

e General Status Register Commands..........cuuuuiiiiiiiiiiieiicccce e 215
e Reading Out the EVENE Part..........cuiiiiciiiiii ettt e e 215
e Reading Out the CONDItION Part......cccoveiiiiiiiiiiieeee e 216
o Controlling the ENABIE Part..........oo it 216
e Controlling the Negative Transition Part...........ccuevveeiiiiiiiiiieiiiiiiiececeeeeeeeceeceeeee, 217
e Controlling the Positive Transition Part..........ccccceveeviiiieeii e 217

10.7.2.1 General Status Register Commands

O N U 4T T 215
STATUS QUEUEINE X T 2] 2. ittt it eeetteiee ettt e e s ettt e e e ettt eeeerataeeeseataeeeeeetaneeeeetnneeeessnnnnns 215

STATus:PRESet

This command resets the edge detectors and ENABle parts of all registers to a defined
value. All PTRansition parts are setto FFFFh, i.e. all transitions from 0 to 1 are detec-
ted. AllNTRansition parts are setto 0, i.e. a transition from 1 to 0 in a CONDition bit
is not detected. The ENAB1e part of the STATus : OPERation and
STATus:QUEStionable registers are setto 0, i.e. all events in these registers are not
passed on.

Usage: Event

STATus:QUEue[:NEXT?]?
This command queries the most recent error queue entry and deletes it.

Positive error numbers indicate device-specific errors, negative error numbers are error
messages defined by SCPI. If the error queue is empty, the error number 0, "No error",
is returned.

Usage: Query only

10.7.2.2 Reading Out the EVENt Part

STATus:OPERation[:EVENt]?
STATus:QUEStionable[:EVENt]?
STATus:QUEStionable:ACPLimit[:EVENt]? <ChannelName>
STATus:QUEStionable:LIMit<n>[:EVENt]? <ChannelName>
STATus:QUEStionable:SYNC[:EVENt]? <ChannelName>

This command reads out the EVENTt section of the status register.

e
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10.7.2.4

Status Reporting System

The command also deletes the contents of the EVENt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

Reading Out the CONDition Part

STATus:OPERation:CONDition?
STATus:QUEStionable:CONDition?
STATus:QUEStionable:ACPLimit:CONDition? <ChannelName>
STATus:QUEStionable:LIMit<n>:CONDition? <ChannelName>
STATus:QUEStionable:SYNC:CONDition? <ChannelName>

This command reads out the CONDition section of the status register.
The command does not delete the contents of the EVENTt section.

Query parameters:

<ChannelName> String containing the name of the channel.
The parameter is optional. If you omit it, the command works for
the currently active channel.

Usage: Query only

Controlling the ENABIe Part

STATus:OPERation:ENABIle <SumBit>
STATus:QUEStionable:ENABIle <SumBit>
STATus:QUEStionable:ACPLimit:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit<n>:ENABIle <SumBit>,<ChannelName>
STATus:QUEStionable:SYNC:ENABIle <SumBit>,<ChannelName>

This command controls the ENABIe part of a register.

The ENABIe part allows true conditions in the EVENTt part of the status register to be
reported in the summary bit. If a bit is 1 in the enable register and its associated event
bit transitions to true, a positive transition will occur in the summary bit reported to the
next higher level.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

e
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10.7.2.5

10.7.2.6

10.8

Deprecated Commands (Commands for Compatibility)

Controlling the Negative Transition Part

STATus:OPERation:NTRansition <SumBit>
STATus:QUEStionable:NTRansition <SumBit>
STATus:QUEStionable:ACPLimit:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit<n>:NTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:SYNC:NTRansition <SumBit>,<ChannelName>

This command controls the Negative TRansition part of a register.

Setting a bit causes a 1 to 0 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENt register.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

Controlling the Positive Transition Part

STATus:OPERation:PTRansition <SumBit>
STATus:QUEStionable:PTRansition <SumBit>
STATus:QUEStionable:ACPLimit:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:LIMit<n>:PTRansition <SumBit>,<ChannelName>
STATus:QUEStionable:SYNC:PTRansition <SumBit>,<ChannelName>

These commands control the Positive TRansition part of a register.

Setting a bit causes a 0 to 1 transition in the corresponding bit of the associated register.
The transition also writes a 1 into the associated bit of the corresponding EVENt register.

Parameters:
<SumBit> Range: 0 to 65535
<ChannelName> String containing the name of the channel.

The parameter is optional. If you omit it, the command works for
the currently active channel.

Deprecated Commands (Commands for Compatibility)

Note that the following commands are maintained for compatibility reasons only. Use the
specified alternative commands for new remote control programs.

CONFigure:BURStETIME[IMMEMIALE]. .. uueieeeeeeeeeeeeeeeeieieiieeaaae e e e e e e e e e eeeeeeeee e e e e e 218
CONFigure:BURStMACCUracy[:IMMEIAtE]...uuueneieeeeeeeeeeeeeereriiiiieeieseeeeeseeeeeeeerannnneeeeens 218
CONFigure:BURStMERROI:IMMEIAtE]...vuuneeiieriieeeeetiieeeeeiiieeeeeeetee e e e eereeeeeeannaeeeeeennanss 218
CONFigure:BURSt:PFERIOI:IMMEIALE].....ccvvunieeieeiiieeeeeeriieeeeeeeeteeeeeeeeteseeeeeanaeeeeeesnnanss 218
CONFigure:BURSt:POWEITIMMEIAte].....cevrrueieeieeieieeeceiiie e e e eeenee e e e e eeae e e s enae e e e e e e 218
CONFigure:BURSt:PTEMplate[:IMMEeIate]......cccuueiierruiereeeieieeeeice e e e e e e eee e e ee e e eenaaas 218

e
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Deprecated Commands (Commands for Compatibility)

CONFigure:BURSHPTEMPIAtE:SELECE. ..uuieieieeeeeeeiiieeeeeeieticeeeee e e e e e e e e e e eeeeeeeaab e e eeeeas 218
CONFigure:SPECtrum:MODUIation[:IMMEIate].........ccceerereeeririiiiiieieeeeeeeeeeeeeeeeraraeee e e 218
CONFIQUre:SPECIIUMISELECE.....cuuiiiiiireieeeeice e e et ee e et e e e e et e e e s eeb e e e sesaeeeeeesaeeesennanss 218
CONFigure:SPECtrum:SWITching[:IMMediate]........cuuurumuiaeieieeeeiiieieiee e 218
CONFigure:WSPectrum:MODulation[:IMMediate]........ccuueeirereruieireeiieeeeeeeiee e e eeeeee e e e e 218
CONFigure[:MS]:MULTIi:BURSECONSTEIL. ...ttt 219
CONFigure[:MS]:MULTi:BURSt:DEMOAUIBHION. .....ceeeeeeeeeeieeiiiieeeee e e e e 219
CONFigure[:MS]:MULTi:BURSEPTEMPIALE.....ccceeeeeeeeriiriiiieieeeeeeeeeeteiieee s e e e e e e e eeeesbannne e 219
CONFigure[:MS]:MULTIi:SPECtrum:MODUIAtION. ........cieeiieiiieeeeeeiice e eeeeeree e e e eete e e e eerannes 219
CONFigure[:MS]:MULTIi:SPECtrUM:SWITCRING...ccuuieeieiiiieeeeetiieeeeeeiee e e e e e e e eeebee e e e eananes 219
CONFIGUrE M S MUL T IS T AT ettt ettt ettt ettt et e e et et et e e e e e e e e e en e enas 219
CONFIGUIE M ST MULT iz et et ettt ettt et e e et e et e et et et e e e e e e e e e e e eaeenns 219
(10N 1o U = 1Y S 215 =1 o 1 219
CONFIgUre[:MS]:BSTHIESNOI. c.euruuueieiieeeeeieeeeetiieeeeieeeeeeeeeeeerebrraaeseeeeeseeeerernbaaaaaeeaens 219
CONFIGUIE M S M T Y Pl et e e e ettt e e s e s e e e e e eeaeaaaeeeesereeeeeeesesassarssnnnnnn 220
CONFIQUIE M S i S S EAICN. .. e et eittee e e e ettt e e e ettt e e e e e et ee e e e e eee b s e e e seetaaeeeeseesannseeeeesnnnnnns 220
CONFIgUre[:MS]:BSTHIESNOI. c.uutuuueieieeeeeeieeeieiiiieie s e e e e e e e eeee e et rea e s e e e e e eeeeeeesnrnnaaaeeaaas 221
CONFIGUIE M S M Y P ettt ettt e et et e e e et e et e e e ee e e e e ennaeenaen 221
CONFigure:WSPectrum:MODUIAtON:LIMIT.....uiiieieieieieeeeeeee e e e 222
FETCh:BURSH[:MACCuracy]:FERROINAVERAQGE?......uuuuaaaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeenennenennnnenas 223
FETCh:BURSI[:MACCuracy]:FERROICURREN?.......uuceieiieeeeeieieeeeeititeeeieeeeeeeeeeeeeeeessnnnnas 223
FETCh:BURSH[:MACCuracy]:FERROIMAXIMUM?....cccoiieeeieieiieeeereiririeeieeeeeeeeeeeeeeeesessnnnnns 223
FETCh:BURSt[:MACCuracy]:FERROMSDEVIAtiON?.......cvueiieiiiieeeeeiieeeeereeeeeereeeeseeneeeeeens 223
READ:BURSt[:MACCuracy]:FERROIAVERAGE?...... ettt et 223
READ:BURSt[:MACCuracy]:FERROCURRENL?. ...ttt 223
READ:BURSH[:MACCuracy]:FERROIMAXIMUM ...ttt et ee e 223
READ:BURSt[:MACCuracy]:FERROIISDEVIation?........ceeuueiaieieeeeeieeaae e eeeeeeeieeae e e eeeeeeennas 223
FETCh:WSPectrum:MODUIAtION[ZALL]?....cevverereriiiiiiiiiaeieieseeeeeeeeerereeeereeeesesssrersnnnnnnnnnnes 223
READ:WSPectrum:MODUIAtON[ZALL]?..cevvvrriieeieieieeeeeeeeieeeeeeevertsrsseieseeseeeeeseseeeeesessssannnns 223
FETCh:WSPectrum:MODUIation:REFEreNCE?........cceeeeeieeeeeeeieiiiicccie e e e e e e e e e e e e e eeeeeeeeenennaaes 224
READ:WSPectrum:MODulation:REFerence[:IMMediate]..........ccccvvueeeeremrneieereerieeeeeeneeeeeenn. 224
READ:SPECtrum:WMODulation:GATING (ODSOIELE).....cceeeeeeeeieiieeiiiiiiiceeieeeeeeeeeeeeeeeeeeeaanaaas 224

CONFigure:BURSt:ETIMe[:IMMediate]
CONFigure:BURSt:MACCuracy[:IMMediate]
CONFigure:BURSt:MERRor[:IMMediate]
CONFigure:BURSt:PFERror[:IMMediate]
CONFigure:BURSt:POWer[:IMMediate]
CONFigure:BURSt:PTEMplate[:IMMediate]
CONFigure:BURSt:PTEMplate:SELect <Value>
CONFigure:SPECtrum:MODulation[:IMMediate]
CONFigure:SPECtrum:SELect <Mode>
CONFigure:SPECtrum:SWITching[:IMMediate]
CONFigure:WSPectrum:MODulation[:IMMediate]

These commands select a specific result display. They are maintained for compatibility
reasons only. Use the LAYout commands for new remote control programs (see chap-
ter 10.4.1.2, "Working with Windows in the Display”, on page 164).

Usage: Setting only
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CONFigure[:MS]:MULTi:BURSt:CONStell <State>
CONFigure[:MS]:MULTi:BURSt:DEModulation <State>
CONFigure[:MS]:MULTi:BURSt:PTEMplate <State>
CONFigure[:MS]:MULTi:SPECtrum:MODulation <State>
CONFigure[:MS]:MULTi:SPECtrum:SWITching <State>
CONFigure[:MS]:MULTIi:STATe <State>

CONFigure[:MS]:MULTi:

These commands are maintained for compatibility reasons only. Use the LAYout com-

mands for new remote control programs (see chapter 10.4.1.2, "Working with Windows
in the Display", on page 164).

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 154).

Parameters for setting and query:

<State> 1]0]| ON | OFF
ON
Burst search on
OFF
Burst search off
*RST: 1
Mode: GSM

CONFigure[:MS]:BSTHreshold <Value>
This command changes the burst find threshold.
Note

This command is retained for compatibility with R&S FS-K5 only. Due to the improved
measurement capabilities of this GSM analysis software, this remote control command
(and the function behind) is not required any more.

Parameters for setting and query:
<Value> numeric value

Threshold for burst detection
Default unit: dB

Example: CONF:BSTH 10 DB

Mode: GSM

e
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CONFigure[:MS]:MTYPe <Value>

This command sets the modulation type of all slots.

Note: This command is retained for compatibility with R&S FS-K5 only.

Parameters for setting and query:

<Value>

Example:

Mode:

GMSK | EDGE
Modulation type
*RST: GMSK

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

// Old FS-K5 commands

CONFigure:MS:MTYPe EDGE

I/ Please use the following K10 commands instead
// K5: 'GMSK' -> K10: '"GMSK'

// K5: 'EDGE' -> K10: 'PSK8'
CONFigure:MS:CHANnel:SLOTO0:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT1:MTYPe PSKS8
CONFigure:MS:CHANnel: SLOT2:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT3:MTYPe PSKS8
CONFigure:MS:CHANnel : SLOT4:MTYPe PSKS8
CONFigure:MS:CHANnel : SLOT5:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT6:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT7:MTYPe PSKS8
// Old FS-K5 commands
CONFigure:MS:CHANnel : SLOT1:MTYPe GMSK
CONFigure:MS:CHANnel:SLOT1:MTYPe?

/I -> GMSK

/I Please use the following K10 commands instead
CONFigure:MS:CHANnel:MSLots:MEASure?
/l -> 0 This is the slot number of the 'slot to measure'
I/l Set and query the modulation of the 'slot to measure'
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK
CONFigure:MS:CHANnel:SLOTO0:MTYPe?

/I -> GMSK

GSM

CONFigure[:MS]:SSEarch <State>

This command is retained for compatibility with R&S FSW-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 154).
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Parameters for setting and query:

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

CONFigure[:MS]:BSTHreshold <Value>
This command changes the burst find threshold.
Note

This command is retained for compatibility with R&S FS-K5 only. Due to the improved
measurement capabilities of this GSM analysis software, this remote control command
(and the function behind) is not required any more.

Parameters for setting and query:
<Value> numeric value

Threshold for burst detection
Default unit: dB

Example: CONF:BSTH 10 DB

Mode: GSM

CONFigure[:MS]:MTYPe <Value>
This command sets the modulation type of all slots.
Note: This command is retained for compatibility with R&S FS-K5 only.

Parameters for setting and query:

<Value> GMSK | EDGE
Modulation type
*RST: GMSK

e
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Example: I/l Enter the GSM option K10
INSTrument:SELect GSM
// Old FS-K5 commands
CONFigure:MS:MTYPe EDGE
// Please use the following K10 commands instead
Il K5: 'GMSK' -> K10: 'GMSK'
[ K5: 'EDGE' -> K10: 'PSK8'
CONFigure:MS:CHANnel:SLOTO:MTYPe PSKS8
CONFigure:MS:CHANnel : SLOT1:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT2:MTYPe PSKS8
CONFigure:MS:CHANnel :SLOT3:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT4:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT5:MTYPe PSKS8
CONFigure:MS:CHANnel:SLOT6:MTYPe PSKS8
CONFigure:MS:CHANnel : SLOT7:MTYPe PSKS§
// Old FS-K5 commands
CONFigure:MS:CHANnel:SLOT1:MTYPe GMSK
CONFigure:MS:CHANnel:SLOT1:MTYPe?
Il -> GMSK
I/ Please use the following K10 commands instead
CONFigure:MS:CHANnel:MSLots:MEASure?
I/l -=> 0 This is the slot number of the 'slot to measure'
/I Set and query the modulation of the 'slot to measure'
CONFigure:MS:CHANnel:SLOTO:MTYPe GMSK
CONFigure:MS:CHANnel:SLOT0:MTYPe?
Il -> GMSK

Mode: GSM

CONFigure:WSPectrum:MODulation:LIMIT <Mode>

This command selects whether the list results (power and limit values) of the "(Wide)
Modulation Spectrum" measurement are returned in a relative (dB) or absolute (dBm)
unit. This command is only available when the "Wide Modulation Spectrum" measure-
ment is selected (see CONFigure:WSPectrum:MODulation|[:IMMediate]

on page 218).

Note that this command is maintained for compatibility reasons only. Use the
CONFigure:SPECtrum:MODulation:LIMIT command for new remote control pro-
grams.

Parameters for setting and query:
<Mode> ABSolute | RELative

*RST: RELative
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Example: /I Select Wide Modulation Spectrum measurement
/I (gated zero span measurement)
CONFigure:WSPectrum:MODulation:IMMediate

/I Absolute power and limit results in dBm
CONFigure:WSPectrum:MODulation:LIMit ABSolute

// Run one measurement and query absolute list results
READ:WSPectrum:MODulation:ALL?
// ->0,929200000,929200000,-104.41,-65.00,ABS,PASSED, ...

FETCh:BURSt[:MACCuracy]:FERRor:AVERage?
FETCh:BURSt[:MACCuracy]:FERRor:CURRent?
FETCh:BURSt[:MACCuracy]:FERRor:MAXimum?
FETCh:BURSt[:MACCuracy]:FERRor:SDEViation?
READ:BURSt[:MACCuracy]:FERRor:AVERage?
READ:BURSt[:MACCuracy]:FERRor:CURRent?
READ:BURSt[:MACCuracy]:FERRor:MAXimum?
READ:BURSt[:MACCuracy]:FERRor:SDEViation?

This command starts the measurement and reads out the result of the Frequency Error.
This command is retained for compatibility with R&S FS-K5 only. Use the
READ:BURSt [ :MACCuracy] : FREQuency Or

FETCh:BURSt [ :MACCuracy] : FREQuency commands in newer remote control pro-
grams.

Return values:

<Result> numeric value
Frequency error
Default unit: Hz

Example: READ:BURS:FERR:SDEV?

Usage: Query only

FETCh:WSPectrum:MODulation[:ALL]?
READ:WSPectrum: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.

These commands are retained for compatibility with previous R&S signal and spectrum
analyzers only. For newer remote control programs, use the READ: SPECt rum:
MODulation[:ALL] Of FETCh:SPECtrum:MODulation|[:ALL]? commands
instead.

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

Return values:

<Placeholder> curently irrelevant
<Freq1> Absolute offset frequency in Hz
<Freqg2> Absolute offset frequency in Hz

-
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<Level> Measured level at the offset frequency in dB or dBm.
<Limit> Limit at the offset frequency in dB or dBm.
<Abs/Rel> Indicates whether relative (dB) or absolute (dBm) limit and level
values are returned.
<Status> Result of the limit check in character data form
PASSED
no limit exceeded
FAILED

limit exceeded

Example: READ:WSP:MOD?
0,998200000,998200000,-84.61,-56.85,REL, PASSED,
0,998400000, 998400000,-85.20,-56.85,REL, PASSED,

Usage: Query only

FETCh:WSPectrum:MODulation:REFerence?
READ:WSPectrum:MODulation:REFerence[:IMMediate]

This command starts the measurement and returns the measured reference power of the
"Modulation Spectrum".

These commands are retained for compatibility with previous R&S signal and spectrum
analyzers only. For newer remote control programs, use the READ: SPECt rum:
MODulation:REFerence[:IMMediate]? or FETCh:SPECtrum:MODulation:
REFerence? commands instead.

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

Return values:

<Level1> measured reference power in dBm

<Level2> measured reference power in dBm

<RBW> resolution bandwidth used to measure the reference power in Hz
Example: READ:WSPectrum:MODulation:REFerence:IMMediate?

READ:SPECtrum:WMODulation:GATing (obsolete)

This command reads out the gating settings for gated Wide Modulation Spectrum
measurements. It is identical to READ: SPECtrum:WMODulation:
GATing (obsolete) and is maintained for compatibility reasons only.

Example: READ: SPEC:WMOD:GAT?

Mode: GSM

e
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10.9 Programming Examples

The following examples demonstrate how to configure and perform GSM measurements
in a remote environment.

10.9.1 Programming Example: Determining the EVM

This example demonstrates how to configure an EVM measurement in a remote envi-
ronment.

[/ === Preparing the application -------—-—--—-
// Preset the instrument

*RST

// Enter the GSM option K10

INSTrument:SELect GSM

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

e Configuring the result display ------------
// Activate following result displays:
// 1: Magnitude Capture (default, upper left)

// 2: PvT Full burst (default, below Mag Capt)

// 3: Modulation Accuracy (next to Mag Capt)

// 4: Modulation Spectrum Table (next to PvT)

// 5: EVM vs Time measurement (full width, bottom)
LAY:REM '3’

LAY:REM '4'

LAY:ADD:WIND? '1l',RIGH,MACC
LAY:ADD:WIND? '2',RIGH,MST
LAY:ADD:WIND? '2',BEL,ETIMe

[/ === Signal Description —--—--—--------

//Configure a base station DUT with normal power class 1

CONF:MS:DEV:TYPE BTSNormal

CONF:MS:POW:CLAS 1

//Use P-GSM frequency band (=)== MHz frequency band in primary GSM network)
CONF:MS:NETW: FREQ:BAND 900

CONF:MS:NETW PGSM

// Slots do not have equal frame length

CONF :MS:CHAN: FRAM: EQU OFF

[[=m———————— Slot configuration ------------

// Set slot 1: Higher Symbol Rate burst, 16QAM, Wide Pulse, TSC 0
CONFigure:MS:CHANnel:SLOT1:STATe ON
CONFigure:MS:CHANnel:SLOT1:TYPE HB
CONFigure:MS:CHANnel:SLOT1:MTYPe QAM16

CONFigure:MS:CHANnel :SLOT1:FILTer WIDE
CONFigure:MS:CHANnel:SLOT1:TSC O

e
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//Set slot 2: Normal burst, GMSK modulation
// Activate slot 1

CONFigure:MS:CHANnel :SLOT2:STATe ON

// Normal Burst

CONFigure:MS:CHANnel :SLOT2:TYPE NB

// --- GMSK modulation ---
CONFigure:MS:CHANnel:SLOT2:MTYPe GMSK

// TSC 3 (Set 1)

CONFigure:MS:CHANnel :SLOT2:TSC 3,1

// Query TSC number

// Note: For backwards compatibility only
// the TSC number is returned.
CONFigure:MS:CHANnel:SLOT2:TSC?

// => 3

// Query Set number
CONFigure:MS:CHANnel:SLOT2:TSC? SET

/) => 1

//Set slot 3: Normal burst, GMSK modulation, User-defined TSC
// Activate slot 1

CONFigure:MS:CHANnel :SLOT3:STATe ON

// Normal Burst

CONFigure:MS:CHANnel :SLOT3:TYPE NB

// --- GMSK modulation ---

CONFigure:MS:CHANnel:SLOT3:MTYPe GMSK

// User TSC

CONFigure:MS:CHANnel :SLOT3:TSC USER

CONFigure:MS:CHANnel:SLOT3:TSC?

// => USER

// Set User TSC bits

CONFigure:MS:CHANnel:SLOT3:TSC:USER '10111101100110010000100001"
// Query User TSC bits

CONFigure:MS:CHANnel : SLOT3:TSC:USER?

// =>10111101100110010000100001

[/ === Trigger settings —---—---——-—-—-—-——-———-

//Define the use of an external trigger.

//Use these settings only if an external trigger is connected to the TRIGGER INPUT
//connector on the front panel of the R&S FSW. Otherwise ignore these commands.
TRIG:SOUR EXT

//Determine the frame offset from the trigger event

//Define a trigger offset accordingly (here: 25 us).

TRIG:HOLD 25us

[/ === Configuring Data Acquisition —-—-—-—-—-—-----—————
//Each measurement captures data for 1 second.

SWE:TIME 1 s

//10 measurements are performed and evaluated statistically.
SWE:COUN 10

//Query the input sample rate for the captured I/Q data
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TRAC:IQ:SRAT?
// -> 6.5 MHz
// Number of samples captured per measurement: 1ls * 6.5e6 samples per second

// = 6 500 000 samples

[/ === Demodulation and Slot Scope------------
//Measure 3 slots (1-3); analyze slot 1 first
CONFigure:MS:CHANnel :MSL:NOFS 3

CONFigure:MS:CHANnel :MSL:MEASure 1

CONFigure:MS:CHANnel :MSL:OFFSet 1

// Use 'sequence estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence

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

/)= PvT Measurement settings -----------------

// Use Gaussian PvT filter with 500 kHz for single-carrier BTS
CONF:BURS:PTEM:FILT G500

//Align the limit line to mid of TSC for each slot.
CONF:BURS:PTEM:TAL PSL

[/ === Spectrum Measurement settings —-----—--—-—————---
// Absolute power and limit results in dBm
CONFigure:SPECtrum:MODulation:LIMit ABSolute

//Use compact version of narrow frequency list to save time
CONFigure:WSPectrum:MODulation:LIST:SELect NSParse

/) === Performing the Measurements-----
// Run 10 (blocking) single measurements

INITiate:IMMediate; *WAI

[/ === Retrieving Results—-—-——-——-—-----

//Query the I/Q data from magnitude capture buffer for first slot in first frame
// 3/5200 s * 6.5e6 samples per second -> 3750 samples

TRACel:IQ:DATA:MEMory? 0,3750

//Note: result will be too long to display in IECWIN, but is stored in log file
//Query the I/Q data from magnitude capture buffer for second slot
TRACel:IQ:DATA:MEMory? 3750,7500

//Note: result will be too long to display in IECWIN, but is stored in log file

//Query the current power vs time trace

TRAC2:DATA? TRACe4

//Note: result will be too long to display in IECWIN, but is stored in log file
//Query the result of the power vs time limit check for max trace
CALCulate2:LIMitl:FAIL?

//=>

//Query the result of the power vs time limit check for slot 1:

//READ:BURSt:SPOWer:SLOT1:LIM:FAIL?
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//Query max EVM trace data

TRACS5:DATA? TRACe2

/] =>

// Read the maximum EVM value for slot 1 (slot to measure) in current measurement
FETCh:BURSt :MACCuracy:EVM: PEAK:CURR?

/] =>

// Read the maximum EVM value for slot 1 (slot to measure) in all 10 measurement
FETCh:BURSt :MACCuracy:EVM: PEAK:MAX?

/] =>

// Read the averaged EVM RMS value for slot 1 (slot to measure) in all 10 measurements

FETCh:BURSt :MACCuracy:EVM:RMS:AVERage?
//=>

// Run one measurement and query absolute mod spectrum results
READ:SPECtrum:MODulation:ALL?

// =-> 0,933200000,933200000,-108.66,-65.00,ABS, PASSED,

//Query the reference power of the mod spectrum

FETCh:SPECtrum:MODulation:REFerence?

/)= Exporting Captured I/Q Data-------------
//Store the captured I/Q data to a file.
MMEM:STOR:IQ:STAT 1, 'C:\R_S\Instr\user\data.iqg.tar'

Programming Example: Measuring an AQPSK Signal

This example demonstrates how to configure a GSM measurement of an AQPSK modu-
lated signal in a remote environment.

[/ ==mmmmm = Preparing the application ------------
// Preset the instrument

*RST

// Enter the GSM option K10

INSTrument:SELect GSM

// Switch to single sweep mode and stop sweep

INITiate:CONTinuous OFF; :ABORt

[/ =m————————— Slot 0 configuration ------------
// Setup slot 0 for VAMOS AQPSK modulation

// Activate slot
CONFigure:MS:CHANnel:SLOTO:STATe ON

// Normal burst

CONFigure:MS:CHANnel :SLOTO:TYPE NB

// AQPSK (VAMOS) modulation
CONFigure:MS:CHANnel :SLOTO0:MTYPe AQPSk

// Subchannel Power Imbalance Ratio (SCPIR) = 4 dB
CONFigure:MS:CHANnel:SLOT0:SCPir 4

// Linearised gaussian TX filter
CONFigure:MS:CHANnel :SLOTO:FILTer LINearised

// Subchannel 1: User TSC

|
User Manual 1173.9263.02 — 02 228



CONFigure:MS:CHANnel:SLOTO:SUBChannell
CONFigure:MS:CHANnel:SLOTO:SUBChannell
// =-> USER

// Subchannel 1: Set User TSC bits

CONFigure:MS:CHANnel:SLOTO:SUBChannell:

// Subchannel 1: Query User TSC bits
CONFigure:MS:CHANnel:SLOTO:SUBChannell
// => 10111101100110010000100001

// Subchannel 2:
CONFigure:MS:CHANnel:SLOTO:SUBChannel?2
CONFigure:MS:CHANnel:SLOTO:SUBChannel?2
// =-> USER

// Subchannel 2:

User TSC

Set User TSC bits

CONFigure:MS:CHANnel:SLOTO:SUBChannel?2:

// Subchannel 2: Query User TSC bits
CONFigure:MS:CHANnel: SLOTO:SUBChannel?2
// => 11010111111101011001110100

Slot 1 configuration
// Activate slot 1
CONFigure:MS:CHANnel :SLOT1:STATe ON
// Normal Burst
CONFigure:MS:CHANnel :SLOT1:TYPE NB
// AQPSK (VAMOS)
CONFigure:MS:CHANnel:SLOT1:MTYPe AQPSk
// Subchannel 1: TSC 0 (Set 1)

modulation

Programming Examples

:TSC USER
:TSC?

TSC:USER '10111101100110010000100001"

:TSC:USER?

:TSC USER
:TSC?

TSC:USER '11010111111101011001110100"

:TSC:USER?

CONFigure:MS:CHANnel :SLOT1:
// Subchannel 1: Query TSC
CONFigure:MS:CHANnel :SLOT1:
// => 0,1

// Subchannel 1: Query TSC
CONFigure:MS:CHANnel :SLOT1:
//
// Subchannel 1: Query Set
CONFigure:MS:CHANnel :SLOT1:
//
// Subchannel 2: TSC 0
CONFigure:MS:CHANnel :SLOT1:
// Subchannel 2: Query TSC
CONFigure:MS:CHANnel:SLOT1
// => 0,2

// Subchannel 2: Query TSC
CONFigure:MS:CHANnel:SLOT1
//
// Subchannel 2:
CONFigure:MS:CHANnel:SLOT1
//

-> 0

-> 1

-> 0

Query Set

-> 2

//Measure 2 slots (0-1);

SUBChannell:TSC 0,1
number and Set number

SUBChannell:TSC?

number

SUBChannell:TSC? TSC

number

SUBChannell:TSC? SET

(Set 1)

SUBChannel2:TSC 0,2

number and Set number

:SUBChannel2:TSC?

number

:SUBChannel2:TSC? TSC

number

:SUBChannel2:TSC? SET

Demodulation and Slot Scope------------

analyze slot 0 first
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CONFigure:MS:CHANnel :MSL:NOFS 2
CONFigure:MS:CHANnel :MSL:MEASure 0
CONFigure:MS:CHANnel :MSL:OFFSet 0

// Use 'sequence estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence

INIT:CONT OFF
//Selects single sweep mode.
INIT; *WAT

//Initiates a new measurement and waits until the sweep has finished.

//Query the I/Q data from magnitude capture buffer for first slot in first frame
TRACel:IQ:DATA:MEMory?

//Query the current power vs time trace

TRAC2:DATA? TRACe4

//Note: result will be too long to display in IECWIN, but is stored in log file
//Query the result of the power vs time limit check for max trace
CALCulate2:LIMitl:FAIL?

//=>

//Query the result of the power vs time limit check for slot 1:

READ:BURSt:SPOWer:SLOT1:LIM:FAIL?

// Read the maximum EVM value for slot 1 (slot to measure) in current measurement
FETCh:BURSt:MACCuracy:EVM: PEAK:CURR?

/] =>

// Read the maximum EVM value for slot 1 (slot to measure) in all 10 measurement
FETCh:BURSt :MACCuracy:EVM: PEAK:MAX?

/] =>

// Read the averaged EVM RMS value for slot 1 (slot to measure) in all 10 measurements

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

10.9.3 Programming Example: Measuring the Power for Access Bursts

This example demonstrates how to configure a GSM power measurement of a GMSK
modulated signal with access bursts in a remote environment.

[/ ==mmmmm = Preparing the application ------------
// 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 slot 2: Normal burst, GMSK modulation
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// Activate slot 2
CONFigure:MS:CHANnel :SLOT2:STATe ON
// Normal Burst
CONFigure:MS:CHANnel:SLOT2:TYPE AB

// --- GMSK modulation ---
CONFigure:MS:CHANnel:SLOT2:MTYPe GMSK
// TSC 3 (Set 1)

CONFigure:MS:CHANnel :SLOT2:TSC TSO

// Query TSC number
CONFigure:MS:CHANnel:SLOT2:TSC?

// => TS0

//Access burst has offset from slot start of 1 symbol
CONFigure:MS:CHANnel:SLOT2:TADV 1

//Set slot 3: Normal burst, GMSK modulation, User-defined TSC
// Activate slot 3

CONFigure:MS:CHANnel :SLOT3:STATe ON

// Normal Burst

CONFigure:MS:CHANnel :SLOT3:TYPE AB

// --- GMSK modulation ---

CONFigure:MS:CHANnel:SLOT3:MTYPe GMSK

// User TSC

CONFigure:MS:CHANnel :SLOT3:TSC USER

CONFigure:MS:CHANnel : SLOT3:TSC?

// -> USER

// Set User TSC bits

CONFigure:MS:CHANnel : SLOT3:TSC:USER '10111101100110010000100001110110000101100"
// Query User TSC bits

CONFigure:MS:CHANnel :SLOT3:TSC:USER?

// =->10111101100110010000100001110110000101100

e Demodulation and Slot Scope------------
//Measure 2 slots (2-3); analyze slot 3 first
CONFigure:MS:CHANnel :MSL:NOFS 2

CONFigure:MS:CHANnel :MSL:MEASure 3
CONFigure:MS:CHANnel :MSL:OFFSet 2

// Use 'sequence estimator' for the symbol decision
CONFigure:MS:DEMod:DECision SEQuence

/)= PvT Measurement settings -----------------

// Use Gaussian PvT filter with 500 kHz for single-carrier BTS
CONF:BURS:PTEM:FILT G500

//Align the limit line to mid of TSC for each slot.
CONF:BURS:PTEM:TAL PSL

INIT:CONT OFF
//Selects single sweep mode.
INIT; *WAT
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//Initiates a new measurement and waits until the sweep has finished.

//Query the I/Q data from magnitude capture buffer

TRACel:IQ:DATA:MEMory?

//Query the current power vs time trace

TRAC2:DATA? TRACe4

//Note: result will be too long to display in IECWIN, but is stored in log file
//Query the result of the power vs time limit check for max trace
CALCulate2:LIMitl:FAIL?

//=>

//Query the result of the power vs time limit check for slot 1:
READ:BURSt:SPOWer:SLOT2:LIM:FAIL?

// Read the maximum EVM value for slot 3 (slot to measure) in current measurement
FETCh:BURSt :MACCuracy:EVM: PEAK:CURR?

/] =>

// Read the maximum EVM value for slot 3 (slot to measure) in all 10 measurement
FETCh:BURSt :MACCuracy:EVM: PEAK:MAX?

/] =>

// Read the averaged EVM RMS value for slot 3 (slot to measure) in all 10 measurements

FETCh:BURSt :MACCuracy:EVM:RMS:AVERage?
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A.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

SCPIR

Subchannel Power Imbalance Ratio

SFH

Slow Frequency Hopping

TDMA

Time Division Multiplex Access

TSC

Training Sequence Code

UL

Uplink (BTS to MS)
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YIG Yttrium Iron Garnet
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INPULATTENUAHONIAUTO ...ttt ettt ettt eab e ettt e ehb e e ehe e e bt e e e seeeaaeeebeeaaneeeaneeeseeens
INPUut:ATTenuation:PROTECHONIRESEL .......coouiiiiiiii et 129
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INPULICOUPTING. ...ttt bttt h ettt e bt et e e e bt e e ae e et e e e bt e sat e e beeeneenbeeaineens
LN 0 =N I SR
INPut:EATT:AUTO....

[N LU = I S ) 1= TPV URPUPRRPRPPIN

INP UL F LT @ HP ASS i ST AT ] ettt e e e e et e e e st e e e et e e e e ta e e e esaeaesasseesanseeesssseeeaseeaeanes 130
[N V1 o [ =T R (T RS N =Y P OO PRTUPURPRRPPRRRRNE 130
IN P UL G AIN S T AT €. ettt ettt a ekt e e bt e e e bt e ek et e st e e bt e emteeemb e e e heeembeeembeesmbeeabeeenneeenbeaanneeas 135
INPULIGAINVALUE]. .. ettt ettt ettt ettt ekttt e et e et eea bt e eabeeemeeeembeeeabeeemeeeembeesmbeeaseeeanseeaneeaseaaas 135
INPUEIMPEAANCE. ...ttt e ettt e e e at e e e e ke et e e be e e e e be e e e enbeee e enbeeesanbeeeeanbaeeaanseeesannen 131
INPULISELECL. ...ttt ettt et et oot e e et e e e ae e e seeeeae e e seeeseeebeeemseeenseeamseesnseaanseeanseannneean 131
INSTrument:CREGIEIREPLACE. ... ittt e et e et e e e e te e e e enee e e e nnreeeenreeeennen 113
INSTrument:CREate[:NEW]

INSTIUMENEDELETE. .....ceeeeeeeeee ettt e st e ettt e e st e e s antee e aneeeeeaseeeeeseeaesnseeeesnseeeeanseeeennnneannes

LN S I 0 0 T=T 0 o I 1S ISP 114
INSTIUMENERENGIME ......eeiiiiiiee ettt e e s e e st e e sste e e s asbeee e saeeeeansaeeeanneeeeanssaeeansenennnnen 115
[N S I =T a4 ] = =Y o PSPPSR 115
LAY OUEADDIWINDOW]?....c. ettt ettt ettt eh e st e ae e e bt ekt e e ae e ettt e se e e e bt e e be e e naneenneeanteeens 165
LAY OUL:CATAIOGI:WINDOW] 2.ttt ettt e st b et e e bt e sab e e esb e e sbeeenbeeenbeesabeennneenn 166
LAY OUL: IDENfY[IVWINDOW] 2.ttt ettt ettt et ettt et e et e s bt e e bt e e mbeeebe e e ebeesmbeesseeenneeenbeeanneaan 167
LAYOUL:REMOVE[:WINDOWTI. .....cuetiiiieeeeeieiiiie ettt e e e e ettt e e e e e e st e e e e e e e e sa s baeeeeaeaeseasassssaeeaaeesessansnsneeaeaaeeesn
LAYout:REPLace[:WINDow]..

LAY QUL SPLITEET. ...ttt et e e e e bt e e e ab et e e e be e e e e emte e e e e aeseee e anneeeesnnbeeeeanneeaeannen
LAYOUE:WINDOWSNZIADD?. ...ttt ettt ettt e bt e et e e st e e eat e e te e e eseeesbeeeaseeenseeemteaanseeanseeanseanseaaas 169
LAYOUE:WINDOWSNSIDENTY 2. ...ttt ettt ettt ekt e e e ae e st e e st e ebeesseeenseesnseenseaans 169
LAYOUEWINDOWSNZIREMOVE. ..ottt et et e e et e e et e e e nee e e e anaeeeeanneeeeanneeeeannneaeannen 170
LAY OUEWINDOWSNZIREPLACE. ... eeiiiiiie ittt et e et e st e e et e e et e a e sneeeesnnaeeesnneeeennneeeanes 170
MMEMOTY:LOAD : IQ: ST AT .. ettt ettt et e et e e e e aeeeseeeabeesseeeseeeaseessseesseesnseeassaesseeeseensneean 212
MMEMOry:STORE:IQ:COMMEN. ...ttt ettt et e et e et e et eene e ebeeseee e 212
MMEMOory:STORE:IQ:FORMAL?.........ooiiiieiiee e 213
MMEMOTY:STORE:IQISTATE. ...ttt ettt e e s r e b e n e re e eee s 213
OUTPUL: TRIGGEI<POrt>:DIRECHON. ......eeiiiiie ittt ettt ettt e bt e st e e sab e e sneeebeeeneeas 142
OUTPULTRIGEISPOMSILEVEL. ...ttt ettt e b et e s 143
OUTPUL TRIGGEISPOMZIOTY PO, ettt ettt e e at e et e e bt e sabeeanbeesateebeeanneas 143
OUTPuUt:TRIGer<port>:PULSEIMMEIALE. ........ccceiiiiiiii et 144
OUTPUt: TRIGEr<port>:PULSE:LENGIN. ........oiiiiiiiei ettt as 144
READ:BURSt:SPOWer:SLOT<SIOt>:ALLIAVERAQJE?.......oi ittt ettt 200
READ:BURSt:SPOWer:SLOT<SIOt>:ALLICRESE?. .. ..ottt et 200
READ:BURSt:SPOWer:SLOT<SIot>:ALLIMAXIMUM?.....ooiiiiiiiiiiieie ettt seeesieeesaee e eeeeea 201
READ:BURSt:SPOWer:SLOT<SIot>:CURRENE:AVERAQGE?........oooieiiiieieeciie ettt 202
READ:BURSt:SPOWer:SLOT<SIot>:CURRENE:CRESE?.......ccuiiiiieiiecieece e 203
READ:BURSt:SPOWer:SLOT<SIot>:CURRENtMAXIMUM?.....ccociiiieiiiee e eiee e see e e neee e 204
READ:BURSt:SPOWer:SLOT<SIOt>:DELTAtOSYNC?......ccotiiiiiiiiiie ittt 205
READ:BURSt:SPOWer:SLOT<SIOt>ILIMIEIFAIL?. ...t e 206
READ:BURSHt[:MACCuUracy]:ADROOP:AVERAQJE?. .......coiiiiiitieiiie ettt 189
READ:BURSHt[:MACCuUracy]:ADROOP:CURRENL?........coiuiiiiiiiie ittt 189
READ:BURSHt[:MACCuracy]:ADROOP:IMAXIMUM ..ottt eieeaiee ettt ettt ebeeseeeesieeesnneesneeeans 189
READ:BURSHt[:MACCuracy]:ADROOP:SDEVIAtION?.........coiiiiiiiiiieiie ettt 189
READ:BURSH[IMACCUACY]:ALL......eeiie ettt ettt sh et e e e et e e et essbeesateessbeeenbeesneeaseeaas 188
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READ:BURSHt[:MACCuUracy]:BPOWErAVERGGE?.......ccceeiiiiiiiiietieee ettt 190
READ:BURSt[:MACCuracy]:BPOWErCURRENI?.........c.coiiiiiiiiiiieiee ettt 190
READ:BURSt[:MACCuracy]:BPOWer:MAXimum?.....
READ:BURSHt[:MACCuracy]:BPOWESDEVIAtIoN?........ccoiuiiiiiiiiieiieeiee ettt 190
READ:BURSHt[:MACCUracy]:FERROFIAVERAGE?..........coiiiaiii ittt 223
READ:BURSHt[:MACCuracy]:FERROFICURREN?..........ooiiiiiiieiiie ettt e 223
READ:BURSHt[:MACCuracy]:FERROIMAXIMUM?.......coiuiiiiiiiiieiit ettt tee e e aee e ans 223
READ:BURSHt[:MACCuracy]:FERROMNSDEVIGtION?........ccuiiiiiiiiiete ettt 223
READ:BURSHt[:MACCuracy]:FREQUENCY:AVERGGE?........coiiiiiiiaii ettt ettt 192
READ:BURSHt[:MACCuracy]:FREQUENCY:CURRENL?. .........ooiiiiiieii et 192
READ:BURSt[:MACCuracy]:FREQUENCY:MAXIMUM?........coiiiiiiiieiitieeeieeeeteeteeeiee et eesetee s e aneeesaeeesneae e 192
READ:BURSH[:MACCuracy]:FREQUENCY:SDEVIAtioN?.......cc.ooiiiiiieieeieee e 192
READ:BURSHt[:MACCuracy]:IQIMbalance:AVERAQJE?..........cccuiiiiiiiiii ettt 192
READ:BURSHt[:MACCuracy]:IQIMbalance:CURRENE?.........cc.oiiiiiiiiiiie et 192
READ:BURSt[:MACCuracy]:IQIMbalance:MAXIMUM?.........coouiiiiiieieeiee et 192
READ:BURSt[:MACCuracy]:IQIMbalance:SDEVIation?..........c.ceiiiiiiiiiiieiie et 192
READ:BURSH[:MACCuracy]:IQOFfset:AVERGQJE?........coviiiiiiieenecteee e 193
READ:BURSHt[:MACCuracy]:IQOFfset: CURRENE?.......c..oiiiiiiii ettt 193
READ:BURSHt[:MACCuracy]:IQOFfset:MAXIMUM?......c.uiiiiiiiiii ettt 193
READ:BURSHt[:MACCuracy]:IQOFfset:SDEVIAtioN?........ccccuiiiiiiiieiieaiee ettt 193
READ:BURSt[:MACCuracy]:MERRor:PEAK:AVERage?..
READ:BURSHt[:MACCuracy]:MERROINMPEAK:CURRENL?.........coiiiiiiiii ittt 193
READ:BURSHt[:MACCuracy]:MERROIIPEAK:IMAXIMUM?.........ooiiiiiiiiiieiie ettt saeesnee e 193
READ:BURSH[:MACCuracy]:MERROINPEAK:SDEVIGtiON?.......cciiiiiieieeiesieeecee e 193
READ:BURSH[:MACCuracy]:MERROINRMS:AVERAQJE?.........ceiiiieiieieieieeie ettt 194
READ:BURSHt[:MACCuracy]:MERROIRMS:CURRENL?........ccceiiiiiiiiiiiiii e 194
READ:BURSHt[:MACCuracy]:MERROIRMS:MAXIMUM?........oiiiiiiiiiiiiiiee ettt 194
READ:BURSHt[:MACCuracy]:MERROIRMS:SDEVIGtion?.........cccvtiiiiiiiieiiie et 194
READ:BURSHt[:MACCuracy]:OSUPPress:AVERAQGE?.........ooiiiiiieiii ettt 194
READ:BURSt[:MACCuracy]:OSUPpress:CURRent?.....
READ:BURSHt[:MACCuracy]:OSUPPress:MAXIMUM?..........ooiiiiiiiiie ittt e 194
READ:BURSHt[:MACCuracy]:OSUPPress:SDEVIAtioN?..........ccooiiiiiiiii it 194
READ:BURSH[:MACCuUracy]:PERCENLIEIEVIM?.......cooieiii et 195
READ:BURSH[:MACCuracy]:PERCEeNtIE:IMERROI?.......cooiiii ittt 195
READ:BURSHt[:MACCuracy]:PERCENtII&:PERROI?........ccciiiiiiiieiii ettt 195
READ:BURSHt[:MACCuracy]:PERROIRPEAKIAVERAGE?.......ccueiiiiiiiie ettt 196
READ:BURSHt[:MACCuracy]:PERRORPEAK:CURREN?..........oiiiiiiiiii et 196
READ:BURSt[:MACCuracy]:PERROrRPEAK:IMAXIMUM?.......coiiiiiiiiiiiee et eiee et 196
READ:BURSH[:MACCuracy]:PERROr:PEAK:SDEVI@tioN?........ccooiiieiiereesie e 196
READ:BURSHt[:MACCuracy]:PERROIRMS:AVERGQJE?........coouiiiiiiiieeiee ittt 196
READ:BURSHt[:MACCuracy]:PERROIRMS:CURRENE?........ooiiiiiiiiiie ittt 196
READ:BURSHt[:MACCuracy]:PERRORRMS:MAXIMUM ..ottt 196
READ:BURSt[:MACCuracy]:PERRor:RMS:SDEViation?..
READ:BURSHt[:MACCuracy][:EVM]:PEAK:AVERGQJE?.........ooiiieiiiieitie ettt 190
READ:BURSHt[:MACCuracy][:EVM]:PEAK:CURRENE?........coiiiiiieiiieiie ettt 190
READ:BURSHt[:MACCuracy][:EVM]:PEAK:MAXIMUM?.....cc.eiiiiiiiieie ettt 191
READ:BURSHt[:MACCuracy][:EVM]:PEAK:SDEVIAtioN?.........coiiiiiiiiiie et 191
READ:BURSHt[:MACCuracy][:EVM]:RMS:AVERGGE?.......ccuiiiiieiiieie ettt 191
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READ:BURSHt[:MACCuracy][:EVM]:RMS:CURREN?.......c..oiiiiiiiiiiiiei ettt 191
READ:BURSHt[:MACCuracy][:EVM]:RMS:MAXIMUM?.......ooiiiiiiiiiiie ittt 191
READ:BURSt[:MACCuracy][:EVM]:RMS:SDEViation?..

READ:SPECtrum:MODUIGtIONIGATING?. ... eeetie ittt ettt ettt sttt sttt e b e sabe e beeebeesnbeenseeens 198
READ:SPECtrum:MODulation:REFerence[:IMMediate]?.............cccoueeieiiiiieeiiiie e 198
READ:SPECHUmM:MODUIGtON[ALL].......vieiieiee ettt e et e e et e e e ete e e s sasreeessseeeessseaeeseeaeanes 197
READ:SPECtrum:SWITching:REFErence:GATING?.......uoe ittt ettt beeeeeeeaeeeneeeans 208
READ:SPECtrum:SWITching:REFerence[:IMMediate].............oouiiiiiiiiiiiiii e 208
READ:SPECHUM:SWITCHING[IALL]?. ..ttt ettt ettt et e et e et e e s tt e e eaeeesbeeeneeeenbeeenseaneaaa 207
READ:SPECtrum:WMODulation:GATING (ODSOIELE)........eoiiiiiiiee e 224
READ:WSPectrum:MODUIAtION:GATING?......ooiiiiiieite ettt ettt et see e 162
READ:WSPectrum:MODulation:GATing?..
READ:WSPectrum:MODulation:REFerence[:IMMediate].............cccceiiiiriiiiiiiiiiiecceeeeee e 224
READ:WSPectrum:MODUIGtON[ZALL]?. ...ttt 223
STATUS:OPERAEION:CONDITION?......ceiiiiieiiie ettt et s e e s e e s aae e e s ssaeeesnneeeesnneeeesnnaeeeanseeeeanneeeennn 216
STATUS:OPERGLONIENABIE. .......ooiiiiiitie ittt e e st e s e e b eenateeanneas 216
STATUS:OPERALONINTRANSIHION. ......eiiiiiiieiieiii ettt sb e e bt neeas 217
STATUS:OPERALONIPTRANSIION. ....ceiutiiitiiiiet ettt ettt e b esaneesnneas 217
STATUS:OPERGON[EVENL ... ..ottt e et e e et e e e et e e e e saaeeeseasaeaeesaneeeans 215
STATUSIPRESEL. ...ttt h e bt et e et e e ab e e ehe e e eat e e ebe e e mbeeenbeesabeeenbeesnteaaneeenneas
STATus:QUEStionable:ACPLimit: CONDition?.

STATus:QUEStionable:ACPLIMItIENABIE............cooiii ettt e e s
STATus:QUEStionable:ACPLIMItINTRANSIHION. .....coiuiiiiiiie e 217
STATus:QUEStionable:ACPLIMIit:PTRANSIHION. ......cooiiiiiiiii et e e 217
STATus:QUEStionable: ACPLIMItEVENL?. ... e 215
STATUS:QUESHONADIEICONDIION?...... ettt se e e st e e et eeesaeeeeesneeeeesnseeeesseeaeennnneeennn 216
STATUS:QUESHONADIEIENABIE. ...ttt et e e et e e et e e e st e e sneeeesnnaeeesnneeeeanneeeanes 216
STATus:QUEStionable:LIMit<n>:CONDItION?.........ccciiieeiiieeeiiee e e e seee e s e e et eeeseeeeeasneeeeesnseeeeesneeeenn 216
STATus:QUEStIoNable:LIMIt<N>IENABIE. .......cocuiiiiiiiie ettt s

STATus:QUEStionable:LIMit<n>:NTRansition
STATus:QUEStionable:LIMit<n>:PTRansition

STATus:QUEStionable:LIMit<n>[IEVENL?.....c.oe et 215
STATuUS:QUESHONADIEINTRANSIION. ....ccutiiiiiiiiiie ittt e e snbeesneeesneeas 217
STATus:QUEStionable:PTRansition

STATus:QUESHIONable:SYNC:ICONDItION?. ...ttt ettt e st e s e eaeeeeeeaneeas 216
STATuUS:QUESHONADIE:SYNCIENABIE.......coiiiiiieiie ettt ettt ettt e e e saeeeteeeaeeeseaaneeas 216
STATus:QUESLtIoNable:SYNC:NTRENSIION. ........ueiieiiiiee ettt et e e et e e e e eeeeeneeeeeenee 217
STATus:QUESLtiIoNable:SYNC:PTRANSIHION. ...t e e e e e ee e 217
STATuUsS:QUESHONADIE:SYNCIEVENL]?......iieiiieie ettt ettt saae s e enseesnnaennneas 215
STATUS:QUESHONADIE[IEVENL]?.....cooeiieii ettt ettt ettt et esnte e s e e enbeesnseeanneas 215
ST ATUSIQUEUE INE X T 2] 2. ettt ettt ettt et e et e e et e et e e esa e e beessseeseesnteeseeesbeesneaensaesnseenseeannens 215
SYSTem:PRESet: CHANNEI[EXECULE]......coouiiiiiiiiii ittt 115
SYSTem:SEQuencer...

TRACEIQIBWIDEN?.....c ettt ettt a e e h ettt e e a bt e she e et e e enb e e sateebeeenbeennbeesaneanneas 146
TRACEIQ:DATAIMEMOIY 2.ttt sttt ettt e e ae ettt enr e e e e neeeebeenreennens 183
I Y O (@ STy - USSP 146
IRV OIS g b N N PSSR PPPO 181
TRA CE D AT A X 2. ettt ettt ettt e ettt et e et e e eabeeeR et e eaee e bt e e beeembeeeabeeehe e e st e e beeanseeenbeeenbeeaneeenean 182
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TRIGGEr:SEQUENCELDTIME. ...ttt b et ettt eb e s e b enees
TRIGger[:SEQUEeNCE]:HOLDOF[:TIME]......cc.utiiiiiiiieiee ettt ettt
TRIGger[:SEQuence]:IFPower:HOLDoff

TRIGGer[:SEQUENCE]:IFPOWEIHY STEIMESIS. .....coiiieiiiieiiie ittt 139
TRIGGEr:SEQUENCELLEVELIFPOWET........oiiiiiiiie ettt 140
TRIGGer[:SEQUENCEL:LEVELIQPOWET.......ccuiiiiiiiiiieete ettt ettt e b e b e et e eneeas 140
TRIGGer[:SEQUENCEL:LEVEERFPOWET ..ottt ettt et be e et e e 140
TRIGger[:SEQuence]:.LEVel[:EXTernal<port>]..........ccooiiiiii e 139
TRIGger[:SEQuence]:RFPOWErHOLDOR. ..........coii e
TRIGGEr:SEQUENCEL:SLOPE. ...ttt ettt ettt et e s
TRIGGEr[:SEQUENCEL:SOURCE.......ccuiiiiiietie ettt ettt ettt b e eaes
[SENSe:]BANDwidth[:RESolution]: TYPE...

[SENSE: JFREQUENCY:CENTET......coiiiiiiiitieie ettt ettt ettt nr et e e b e eane s
[SENSe:JFREQUENCY:CENTERSTEP......coitiiiiiiii ettt ettt
[SENSe:JFREQUENCY:CENTENRSTEP:AUTO.....cc.iiiiiie ettt sttt snraeenneas 133
[SENSE: JFREQUENCY:OFFSEL......coiuiiiiiiiiie ettt sttt e bttt be e e 133
[SENSE:IMSRAICAPTUIEIOFFSEL.....cciiiieecieie ettt ettt e e et e e e st e e e st e e e s naeeeeensaeeeesnsaeaeanes 145
(5] S ST ST N o o T PSSR 145
[SENSE:ISWEEPICOUNL.....cooiiiiii ettt e et e e et e e e e et e e e st e e e e esaae e e sabeeeeaaseeesantaeeeaasseeeeesnneeanns 152
[SENSe:]SWEEP:COUNLCURRENE?.......ooiiiiieecee ettt ettt e e et e e e st e e e et e e e eaaaeaeenns 152
[SENSe:]SWEep:TIME

[SENSEIBURSECOUNTL.......ciiietiiiie ettt ettt ettt et e et e et e ea e e e b e e ehe e e st e enbeeseeenbeeaneeenseeanneanseaanneas 152
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Symbols B
BGPP e s 233 Band class
TS 45.002 ... REMOLE ..o e 118
TS 45.004 ..c.ooiiiiieiciee e 26, 29, 31 Bandwidth
TS 45.005 ...cvviiiiiieic e 26, 38, 46, 59, 88 ANAIYSIS .o
TS 45.010 ... 26, 43 Coverage, MSRA mode
TS 51010 i 26 BT S e e
TS 51,027 oot 26, 88 ClASS .ttt s
8PSK . Multi-carrier filter ...
Measurement filter ...........cccocoeeiiiiii i 38 Multiple carriers .......cccoeeveeeeiiiiiiiiiieiinnnn.
Modulation ... Number of active carriers ............ccccooeiieniiniciieennne 59
Symbol period Single carrier filter ... 37
TBQAM . e 26, 29, 233 Burst
Measurement filter ...........ccccooiiiiiiii i 38 Access (AB) 56, 57, 58
Modulation Configuration 54, 80
Symbol PErOd .......coiuiieiieiiieis e Higher symbol rate ................
32QAM Lo Normal symbol rate ..........cccccevvveeviiinennnn.
Measurement filter .. Position within slot ..........
ModUIALIoON .....eeeiiiiiie Synchronization ............ccccoiiiiiii e
Symbol PErod .......cooiiiiieiiieis e 41,42 TimiNG ADVANCE ......coeeiiiiiiiiiiei e e
Type
A Type, dePeNdenCY .........cccccvoveveeee e
VS SIOt Lo
Aborting
SWEED ittt e s C
AC/DC coupling ...
Access bursts Capture buffer
Limit line time alignment ...........ccccooin i 86 Result diSplay ........cooceviiiiiiiiiiie e 14
Activating Capture offset
VSA (FeMOLE) ..veveiiiiiiiiii et e 113 MSRA applications ..........ccoceerieiiiie s 76
Alignment Remote ......ccccoevnene vereereee. 145
Limit @S ..veeieiiiiecece e e 86 Softkey ..... 76
Amplitude Capture time ... .76
Configuration (remote) Default ..o ... 49
Configuration (Softkey) . see also Measurement time ...............c........ ... 146
SettiNGS .veeiieieiiie e Carriers
Analysis ACHVE i e 59
Bandwidth Active, limit check ..... ... 106
BULION i e Multiple .................. e 58
Analysis interval Multiple, PvT filter .. . 85
MSRA e s 76, 145 Single, PvT filter .... .85
AQPSK ....ooiiiiiiieeeeen . 30, 31, 233 Center frequency ...... . 65
Constellation diagram ..........ccccccevviiiiiieniiineceeees 32 SEEP SIZE .eeiiiieiiiee 65
Modulation ................. ... 56 Channel bandwidth
ARFCN ..o 27, 65, 132, 233 MSRA MOAE ... 47
GSM standard ...............oooovviiiiii e 28 Channel numbers .. 27, 65
Attenuation GSM standard ... .. 28
YU (o S 67 Channels ............... .27
Configuration (remote) ............... 136 SUD- o 30
Electronic ............c...... .. 68 Continue single sweep
Manual .......ccocoeiiiiiii .. 67 SOFKEY .ttt 78
Mechanical .........ccccevieiieneeiee .. 67 Continuous sweep
Option B25 ... .. 68 SOFKEY it 77
Protective (remote) .. ... 129 Coupling
Auto level ... ... 163 INPUL (remMOte) ....cooviiiiiiiiiic e e 130
Reference level ... 89
SOMKEY ..ottt et 89 D
Automatic
CONfIQURALION ...vveeeeececceeeeeece e Data acquisition

Configuration (remote)

MSRA
Data format
REMOLE ..o 180
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Index

Default values

Preset .. e 48
Delta markers

DefiNiNg .oooeiiiee e 93
Delta to SYNC ...eeiiiiiiiie e 86
Demodulation

Configuration ..........ccooiiiiiiiii e 81

SetliNGS e e 78
Device type .... .

Default ... e 49
Diagram footer information ............cccccoeiiiiiiiiiniieeee 11
Digital standards

FrequenCIes ........ooooiiiiiiii it e 28

Relevant for GSM ... 26
Display Configuration

SOfKEY . e 96
DL (DOWNIINK) ..o 233
DOWNIINK et et 27
Drop-out time

THQGEN e et 72
DUT

Configuration .........cccooiiiiiiiiie e 52, 106
E
EDGE ... e 233
EDGE Evolution .. ... 26,29
EGPRS ..o 233
EGPRS2 .... 26,233
Electronic input attenuation ............cccceeeveviiieeiciieeens 67, 68
Enable Left Limit/ Right Limit ..........ccoccoiiiiiiiiiiiinen, 87
Equal Timeslot Length ...........ccccoiiiiiiiiiiiiiine .. 53
Errors

CAUSES ..ttt s 107

Magnitude, result display .. .. 15

Modulation, result display ..... .. 16

Solutions .......cccevveerieeinnn. ... 107

Status bar ... ... 107

Status bitS ..oocveviiiieiie e 214

Evaluation methods

EVM
Evaluation method ...........cccooiiiiii s 13
Multiple carriers ....
Results (remote) ..
Single carrier ..........cc.cc..... ... 106
Statistic count ...

Troubleshooting ... ... 105

VS HIME oo ... 83
Exporting

Q data ..o e 48

1/Q data (remote) ..
External trigger

Level (remote) ......ooovviiiiiiiiiiie i 139
Softkey

F

FDMA e s 26, 233

Filters
BP0l e e 87
Dependency ............ e 39
High-pass (remote) ..... e 130
High-pass (RF input) ..o 61
Measurement ..........ccooceeeiiieieiiiiiiiieees 35, 38, 57, 121
Measurement, magnitude response .............cccceeeueee 39

Modulation Spectrum ..........ccoceiiiiiiiiiiiie e 87
Multi-carrier .........ccccc 35, 36
Overview
PV e
PvT, frequency reSponse ...........occcceeeeeiiveeeeneeeinninnnns 37
PvT, step response .
Resolution (Spectrum results) ..........cccccceeeiieviiinnienn. 87
Signal flow GSM ......cooiiiiiiiie e e
Transient Spectrum ..
YIG (reMOLE) oo e
Format
Data (remote) ......ooveiiiiiiiieiiiiee e 180
Frames ......oooiiiii 27
Configuration ... 52
Multi- .
SArChing ......oeeiiiiiiiie e e 32
SUPEI= ittt et 27
Free Run
Trigger (SOftKEY) ..eevviiiiiiiii e 7
Frequency
Bands ...
Bands, default ...
Bands (GSM standard) .........ccooieeiiii i
Configuration (remote) .... .
Configuration (Softkey) ........ccooviiiiiiiiiiieee
HOPPING -ttt e
List, Sample rate .
List, Spectrum limit lines ...........cccceeeiii i
List (Modulation Spectrum Table) ..........cccoceeeeiiennees 88
List (sparse)
Frequency offset

Frontend
Configuration ..o 59
Configuration (remote) ........ccccccoiiiiieiiiiiiiiiinnes 129, 132

G

GMSK .o 26, 29, 233
Measurement filter ...........cccocvveeiiiii i 38
Modulation ............ .. 40, 56
PUISE e e 40
Pulse, filter .....ccceeeeeee e e 57

GPRS ............. ... 30, 233

GSM ..o, ... 26,233

[N o I o T=T 4 T Lo S 45
H

Hardware settings

DisSplayed .......cooiuiiiiieiee e
Higher symbol rate
High-pass filter

RemMOte ..o 130

RFE INPUL Lo e 61
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