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

analyzer-K76 (1310.8603.02)
analyzer-K77 (1310.8655.02)

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

R&S®FSV 3 (1307.9002K03)
R&S®FSV 7 (1307.9002K07)
R&S®FSV 13 (1307.9002K13)
R&S®FSV 30 (1307.9002K30)
R&S®FSV 40 (1307.9002K39)
R&S®FSV 40 (1307.9002K40)
R&S®FSVR 7 (1311.0006K7)
R&S®FSVR 13 (1311.0006K13)
R&S®FSVR 30 (1311.0006K30)

The firmware of the instrument makes use of several valuable open source software packages. The most important of them are listed
below together with their corresponding open source license. The verbatim license texts are provided on the user documentation CD-
ROM (included in delivery).

Package Link License

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

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

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

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

BOOST Library http://www.boost.org Boost Software v.1

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

The product Open SSL includes cryptographic software written by Eric Young (eay@cryptsoft.com) and software written by Tim Hudson
(tih@cryptsoft.com).
Rohde & Schwarz would like to thank the open source community for their valuable contribution to embedded computing.

© 2010 Rohde & Schwarz GmbH & Co. KG
Muehldorfstr. 15, 81671 Munich, Germany
Phone: +49 89 41 29 -0

Fax: +49 89 41 29 12 164

E-mail: info@rohde-schwarz.com

Internet: http://www.rohde-schwarz.com

Printed in Germany — Subject to change — Data without tolerance limits is not binding.
R&S® is a registered trademark of Rohde & Schwarz GmbH & Co. KG.

Trade names are trademarks of the owners.

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

The user documentation for the analyzer is divided as follows:

e Quick Start Guide

e Operating Manuals for base unit and options
e Service Manual

e Online Help

e Release Notes

Quick Start Guide

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

Chapters 1-3 Introduction, General information

Chapter 4 Front and Rear Panel

Chapter 5 Preparing for Use

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

Chapter 8 Basic Measurement Examples

Chapter 9 Brief Introduction to Remote Control

Appendix 1 Printer Interface

Appendix 2 LAN Interface

Operating Manuals

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

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

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

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

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

Service Manual

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

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

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

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

|
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firmware version is indicated on the title page of the release notes. The current release
notes are provided in the Internet.






R&S® FSV-K76/-K77

Conventions Used in the Documentation

Typographical Conventions

2 Conventions Used in the Documentation

2.1 Typographical Conventions

The following text markers are used throughout this documentation:

Convention

Description

"Graphical user interface elements"

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

KEYS

Key names are written in capital letters.

File names, commands, program code

File names, commands, coding samples and screen
output are distinguished by their font.

Input Input to be entered by the user is displayed in italics.
Links Links that you can click are displayed in blue font.
"References" References to other parts of the documentation are

enclosed by quotation marks.

2.2 Conventions for Procedure Descriptions

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

procedures.

The term "select" may refer to any of the described methods, i.e. using a finger on the
touchscreen, a mouse pointer in the display, or a key on the device or on a keyboard.
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3 How to Use the Help System

Calling context-sensitive and general help

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

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

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

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

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

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

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

e "Contents" - contains a table of help contents

e "View" - contains a specific help topic

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

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

Navigating in the table of contents

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

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

Navigating in the help topics

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

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

1. Change to the "Index" tab.

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

3. Change the focus by pressing the ENTER key.

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

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

Changing the zoom

1. Change to the "Zoom" tab.

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

Closing the help window

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

|
Operating Manual 1173.0743.02 — 04 12
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Instrument Functions

4 3GPP TD-SCDMA BTS and UE Measure-
ment Application (R&S FSV-K76 / -K77)

Equipped with the firmware application R&S FSV-K76, the analyzer performs code
domain measurements on forward link signals according to the 3GPP standard (Third
Generation Partnership Project).

Equipped with the firmware application R&S FSV-K77, the analyzer performs code
domain measurements on downlink signals according to the 3GPP standard (Third Gen-
eration Partnership Project).

The basic standards are 3GPP TS 25.142 "Base Station Conformance Testing (TDD)",
version V8.1.0, 3GPP TS 25.221 "Physical channels and mapping of transport channels
onto physical channels (TDD)". When TD—-SCDMA specifications are mentioned in the

document, this standard is meant.

In addition to the code domain measurements specified in the TD—SCDMA standard, the
firmware application features measurements in the spectral range such as channel
power, adjacent channel power, occupied bandwidth and spectrum emission mask with
predefined settings.

Overview of the Firmware Options R&S FSV-K76 and R&S FSV-K77

This section contains all information required for operation of an analyzer equipped with
Application Firmware R&S FSV-K76 and R&S FSV-K77. It covers operation via menus
and the remote control commands for the 3GPP TD-SCDMA BTS and UE Measurement
Application.

To open the TD-SCDMA BTS and UE measurement application

® Press the MODE key and select "TDS BTS" (R&S FSV-K76) or TDS UE (R&S FSV-
K77) from the softkey menu.

The TD-SCDMA main menu opens. This is identical to the "Measurement" menu
(MEAS key).

Note that you can return to the main menu anytime by pressing either the MEAS key or
the HOME key.

This part of the documentation contains of the following topics:

O  INSTTUMENT FUNCHONS....e it e e e e e e a e e e e e e e ebaas 13
o Remote Control CoOmMMEANGS. .......ociuniiiiiei ettt e et e e e e e e e e eaeen 121

4.1 Instrument Functions

The following chapters describe all functions available with the firmware application in
detail, beginning with some background information on the various measurements.

|
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4.1.1
4111
41.1.1.1
41.11.2
41113
41114
41115
41116
41117
41.1.1.8
41.2
41.21
4122
4123
4124

Instrument Functions

Channel Characteristics

Depending on the symbol rate of a code channel, it has a different spreading factor and
a different number of symbols per slot. The following table shows the relationships:

Spread- | Sym- QPSK 8PSK 16QAM 64QAM
ing Fac- | bols /
tor Slot
Bits per | ksps Bits per | ksps Bits per | ksps Bits per | ksps
Slot slot slot slot
1 704 1408 281.6 2112 422.4 2816 563.2 4224 844.8
2 352 704 140.8 1056 211.2 1408 281.6 2112 422.4
4 176 352 70.4 528 105.6 704 140.8 1056 211.2
8 88 176 35.2 264 52.8 352 70.4 528 105.6
16 44 88 17.6 132 26.4 176 35.2 264 52.8

The data rates in the table result from the bits per slot referred to a subframe length of
5 ms.

You can select the code channel and the slot to be analyzed with the "Select Channel"
and the "Select Slot" softkeys. For example, select code channel 1.16 (code number 1
for spreading factor 16) and slot 2. Activate the Code Domain Power result display in one
screen and EVM vs Symbol in a second screen. Screen A shows the Code Domain Power
of slot number 2 and selects code channel 1.16, which turns red. Screen B shows the
results of the EVM vs Symbol measurement of code channel 1.16 in slot 2 with 44 cor-
responding values (derived from the table above).

Code DOMAIN ANGIYSIS......cicuieiiee et e e e e ster e e e e et e e e e e enree e e e e e nnnees 15
Menu and Softkey DESCHPLION. .......cuiiiiiiiiiie e 16
Softkeys of the Code Domain ANAIYZET..........coooeiiiiiiiiiiee e 16
Softkeys of the FrequeNnCy MENU..........cooooiiiiiiiiiiie e 38
Softkeys of the AMPIItUdE MENU...........ooiiiiiiiiii e 39
Softkeys of the AUTO SEEMENU........cooiiiiii i 42
Softkeys of the SWEEP MENU........ccoiiiiiiiiiie e 43
Softkeys of the Trace Menu for CDA Measurements...........ccoccveeeeeeiiiiereeeesiieeee e 44
Softkeys of the Trigger Menu for CDA Measurements.............ooooccvvviierieeeeeeeessecneieee 45
Softkeys of the Input/Output Menu for CDA Measurements........cc.cccoeeecvvveeeeeeeeeccnnneen. 46
R MEASUIEMENTS. ...ttt e e 50
Signal Channel POWET...........coiiiiiiie et e e e e e e e enees 50
Adjacent Channel Power (CH Power ACLR)...........uuiiiiiiiiiiiiieee e 51
Spectrum Emission Mask............c..uuviiiiiiiiiiii e 51
Occupied BandWidth...............ceeiiiiiiiiiii s 52
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41.25
41.2.6
41.27
41.2.71
41.2.7.2
41273
41274
41275
41276
41277
413
4.1.31
4132
4133
4134
4135
4136
4137
4138
4139
4.1.3.10
4.1.3.11

411

Instrument Functions

Complementary Cumulative Distribution Function (CCDF).........cccccviviiiiiiiiiiiiiicns 52
POWET VS TIME....oeiiiiiiieeiee et e e e e e e 52
Softkeys and Menus for RF Measurements (K76/K77).........ccccccviiiiieiiiieieeee s 53
Softkeys of the Measurement MENU...............oooiiiiiiiiii e 53
Softkeys of the Frequency MENU...........ooooiiiiiiiii s 82
Softkeys of the Span Menu for RF Measurements.............cccuvvvuiiievieirieineniineiieeninnnnnnn. 85
Softkeys of the Amplitude Menu for RF Measurements..............ccccvvveeeieiiieeeeeeciecccens 86
Softkeys of the Bandwidth MeNU..............ooooiiiiiiiieee e 91
Softkeys of the SWEEP MENU.........uuiiiiiiiiiiieii e 97
Softkeys of the Input/Output Menu for RF Measurements...........cccccceeeeeieiiiiiiieiieen, 100
Further INformation..........c.ooi oo 101
DeteCOr OVEIVIEW. ......eiiiiiiiieeiet ettt e e 102
Trace MOAE OVEIVIEW. ......cccuiiiiiiiie ittt 103
Selecting the Appropriate Filter TYPe.........uuviiiiiiiiiiiiieeee e 105
List of Available RRC and Channel Filters..........ccocovviiiiiiiiiiic e 105
Ranges and Range Settings........cccocciiiiiiiieeeee e 107
ASCII File EXPOrt FOrMAL..........uuuiiiiiiiiiiiiiiieeieeee e e e 108
Format Description of Spectrum Emission Mask XML Files...........ccccceeeeiiiieiiiennnnen.n. 108
Provided XML Files for the Spectrum Emission Mask Measurement......................... 114
Fast Spectrum Emission Mask Measurements..........cccccceveeeeiiiiiiiccccciiiiiiieeeeeeeee e 116
Predefined CP/ACLR Standards............cceoiiiiiiiiiiiiiiee e 118
Optimized Settings for CP/ACLR Test Parameters..............cccooevcciiiiiiiiiieeieeee e 119

Code Domain Analysis

The Code Domain Analyzer provides the following result displays for measurements in
the code domain:

Result Display Description

Code Domain Power Result display for the Code Domain Power

Composite EVM Error Vector Magnitude on slot level.

Peak Code Domain Error Maximum error between test signal and reference signal of the

selected slot.

Code Domain Error Power Error between test signal and reference signal.
Power vs Symbol Channel power on symbol level.
Channel Power vs Slot Average power of a specific channel over all slots.
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4111

41.
41.
41.
41.
41.
41.
41.
41.

A1
1.2
1.3
1.4
1.5
1.6
A7
1.8

Instrument Functions

Result Display Description

Result Summary Summary of results in tabular form.

Channel Table Summary of channel configuration in tabular form.
Channel Constellation Channel constellation diagram.

EVM vs Symbol Error Vector Magnitude on symbol level.

Channel Bitstream Summary of bits in a specific channel.

Composite Constellation Constellation diagram on chip level.

You can display up to four result displays at the same time. Any result can be displayed
in either screen. For further details on the display configuration refer to the Display Con-
figurationsoftkey. Just above the measurement screen(s), the most common settings and
parameters are summarized:

Ref Level -10.00 dém Freq 15.0 GHz Channel 1.16 Code Power Relative

Att 10 dB  Slot 0 of 7 Data Rate 17.6 ksps

The default settings of the Code Domain Analyzer are summarized in the Settings Over-
view dialog box. There you can also reset the instrument to its default values by pressing
the "Set to Default" button.

Menu and Softkey Description

The following chapters describe the menus and softkeys specific to the R&S FSV-76 and
77 options for CDA measurements.

The "Bandwidth", "Span" and "Marker" menus are not available for CDA measurements.

All menus not described here are the same as for the base unit, see the description there.

Softkeys of the Code Domain ANalyZer............coooiiiiiiiiiiiiii e 16
Softkeys of the FrequenCy MENU.........coooiiiiiiiiii e 38
Softkeys of the AmMPplitude MenU...........coooiiiiiiii e 39
Softkeys of the AULO SEE MENU.........oeiiiiiiieee e 42
Softkeys of the SWEEP MENU........cooiiiiiiiii e 43
Softkeys of the Trace Menu for CDA Measurements.............oocccceviieiiiieieeeeeee e 44
Softkeys of the Trigger Menu for CDA Measurements............ccooeveeeiiiiiiiieeeeeeeeeeeeeiieeene 45
Softkeys of the Input/Output Menu for CDA Measurements............cccccveuvemeinenienninnnnnnn. 46

Softkeys of the Code Domain Analyzer

The following chapter describes all softkeys available in the "Code Domain Analyzer"
menu of the TD-SCDMA BTS and UE measurement applications.
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Instrument Functions

6 You can also access the main menu using the MEAS CONFIG hardkey.
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Settings Overview

This softkey opens the "Settings Overview" dialog box that visualizes the data flow of the
Code Domain Analyzer and summarizes all of the current settings. In addition, you can
change the current settings via this dialog box.

Invert Q : Off
Capture Length : 7
Center Frequency : 1.29 GHz Set Count H |
Frequency Offset : 0.0 Hz Set To Analyze : 0
Ref Level :-43.16 dBm Trigger Source : Free Run Scrambling Code : O
Ref Level Offset : 0.0 dB Trigger Polarity : Negative MA Shifts Cell : 16
Preamplifier : Off Trigger Offset : 0.0 s Sync To Slot : Off
Frontend 4" IQ-Capture }_’{ DeScrambling
Channel Displa
Result piay
Table Configuration
Search Mode : Auto Search Slot Mumber Screen A : CDP
Inactive Threshold :-40.0 dB Channel Number 1.1 Screen B : Result Summary
Code Power : Relative Screen C : Composite Const
Normalize : Off Screen D : Channel Table
Ch. Table Sort Order : Code
[ Set to default ]
[ Close ]

To change the settings press one of the buttons on the touchscreen.

Frontend Settings
This softkey opens the "Frontend Settings" dialog box to modify the following parameters:

|
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~ Frequency Settings
Center Frequency [15.0 GHz ]
Frequency Offset 0.0 Hz

~ Level Settings
Ref Level -10.0 dBm
Ref Level Offset 0.0 dB
Preamplifier ( On @ Off

Adjust Ref Level ]

Close ]

Center < Frontend Settings
Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spang,in/2 < feenter < fmax — SPaNmin/2
span = 0: 0 Hz < fonter < frax
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 198

Frequency Offset — Frontend Settings

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:0FFSet on page 199

Ref Level < Frontend Settings
Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBuV, etc).

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

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 173

Ref Level Offset — Frontend Settings

Opens an edit dialog box to enter the 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. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>] :TRACe<t>:Y[:SCALe] :RLEVel:0OFFSet on page 174

|
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Preamp On/Off (option RF Preamplifier, B22/B24) — Frontend Settings
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.
This function is not available for 1/Q Digital Baseband input (option R&S FSV-B17).

SCPI command:
INPut:GAIN:STATe  on page 229

Adjust Ref Lvl < Frontend Settings
Defines the optimal reference level for the current measurement automatically.

SCPI command:
[SENSe:]ADJust:LEVel on page 183

IQ-Capture Settings
This softkey opens the "IQ-Capture Settings" dialog box.

r Common Settings

Invert (" On ‘@ Off

r Data Capture Settings
Capture Length 7
Set Count 1
Set To Analyze 0

~ Trigger Settings

Trigger Source " External (@ Free Run
Trigger Polarity ® Positive ( Negative
Trigger Offset 0.0s

Close

Invert Q — IQ-Capture Settings
Inverts the sign of the signal's Q-component. The default setting is OFF.

SCPI command:
[SENSe:]CDPower:QINVert on page 178

Capture Length — 1Q-Capture Settings
Sets the number of slots you want to analyze. The input value is always in multiples of
the slots. The default value is 7. The maximum capture length is 63.

The "Capture Length" field is available if Set Count equals 1.

SCPI command:
[SENSe: ] CDPower:IQLength on page 177

|
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Set Count — IQ-Capture Settings

Defines the number of consecutive sets to be stored in the instrument's IQ memory. One
set consists of 63 slots. The analyzer can capture up to 6300 slots in a single sweep, i.e.
the possible value range is from 1 to 100 sets.

The default setting is 1. In that case you can still define the number of slots. In case you
want to capture more than one set, the capture length is always 63. The analyzer auto-
matically sets the capture length to 63 and the Capture Length field is not available for
modification.

SCPI command:
[SENSe: ] CDPower:SET:COUNt on page 179

Set to Analyze — IQ-Capture Settings

Selects a specific set for further analysis. The value range depends on the "IQ-Capture
Settings" on page 20 and is between 0 and [Set Count-1].

SCPI command:

[SENSe: ] CDPower:SET on page 179

Trigger Source Free Run — IQ-Capture Settings

The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>[:SEQuence] :SOURce on page 232

Trigger Source External — IQ-Capture Settings

Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

An edit dialog box is displayed to define the external trigger level.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>[:SEQuence] : SOURce on page 232

Trigger Polarity — IQ-Capture Settings
Sets the polarity of the trigger source.
The sweep starts after a positive or negative edge of the trigger signal. The default setting

is "Pos". The setting applies to all modes with the exception of the "Free Run" and
"Time" mode.

This softkey is available for code domain measurements.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.

"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the
gate length duration after the gate delay time has elapsed.

SCPI command:

TRIGger<n>[:SEQuence] : SLOPe on page 232

[SENSe: ] SWEep:EGATe: POLarity on page 212

|
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Trigger Offset — IQ-Capture Settings
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerax = sweep time

When using digital baseband interface (R&S FSV-B17) with 1/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the digital baseband interface(R&S FSV-B17) description in the base
unit.

Inthe "External” or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [ : TIME] on page 231

Sync Settings
This softkey opens the "Synchronization Settings" dialog box.
__synchronization Setting x|
~ Settings

Scrambling Code [0 ]

MA Shifts Cell 16 ]

Sync To (®@ P-CCPCH

(" Midamble
[ Close

Fig. 4-1: Syncronization Settings for forward link measurements (K76)

Scrambling Code — Sync Settings
Sets the Scrambling Code of the base station. Possible values are between 0 and 127
and have to be entered as decimals.

SCPI command:
[SENSe: ] CDPower: SCODe on page 179

MA Shift Cells < Sync Settings

Sets the maximum number of usable midamble shifts of the base station. Possible values
are in the range from 2 to 16 in steps of 2 midamble shifts.

If you use a predefined channel table, this value is replaced by that of the channel table.

SCPI command:
[SENSe:]CDPower :MSHift on page 178

|
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Sync To (forward link, K76) < Sync Settings
Toggles the phase reference.

"P-CCPCH" By default, the R&S FSV-K76 determines the phase reference for all
downlink data slots from the downlink pilot channel (P-CCPCH) in slot O.
For some measurements like beamforming or repeater measurements,
it might be necessary to apply different phase offsets to each time slot.
In these timeslots, using the P-CCPCH as phase reference leads to
rotated constellation diagrams and bad EVM results.

"Midamble" The R&S FSV-K76 determines the phase reference from the midamble
of the selected slot. With this method, the data slots can be phase rotated
to each other and a degradation of the EVM results can be avoided. For
a successful synchronization, the selected slot must contain at least one
data channel with sufficient power.

SCPI command:
[SENSe: ] CDPower:STSLot on page 180

Sync To (downlink, K77) — Sync Settings
Toggles the phase reference. For a successful synchronization, the selected slot must
contain at least one data channel with sufficient power.

"Code Channel"The R&S FSV-K77 determines the phase reference from the code chan-
nel of the selected slot. This is useful when synchronization fails in bad
SNR environments. For code channel synchronization, at least one of
the code channels must be QPSK or 8PSK modulated.

"Midamble" By default, the R&S FSV-K77 determines the phase reference from the
midamble of the selected slot. With this method, the data slots can be
phase rotated to each other and a degradation of the EVM results can
be avoided.

SCPI command:
[SENSe:]CDPower:STSLot :MODE on page 180

Rotate code channel to associated midamble — Sync Settings

By default, the R&S FSV-K76/77 determines one phase reference for all midambles and
code channels of a data slot. If this option is selected, phase rotations between the code
channels are allowed. Each code channel gets its own phase reference from the asso-

ciated midamble according to section AA.2 of the standard document 3GPP TS 25.221.
If the associated midamble is missing, the common phase reference is used for this code
channel.

SCPI command:
[SENSe: ] CDPower:STSLot:ROTate on page 181

Channel Table Settings
Opens the "Channel Table Settings" dialog box and the corresponding submenu.

Max Modulation — Channel Table Settings

Defines the highest modulation to be considered in the automatic channel search. In low
SNR environments it may be necessary to limit the channel search to lower modulations
than 64QAM. The following types are available:
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QPSK
8PSK
16QAM
64QAM

SCPI command:
[SENSe: ] CDPower : MMAX on page 177

Channel Search Mode «— Channel Table Settings
Defines the kind of channel table used for the measurement.

Predefined channel tables are a way to customize measurements. The RECENT channel
table contains the last configuration used before switching from Auto Search to Prede-
fined. In addition, new channel tables can be created and saved to be used in measure-
ments.

"Auto Search" The Auto Search mode scans the whole code domain, including all per-
missible symbol rates and channel numbers, for active channels. The
automatic search provides an overview of the channels contained in the
signal. If channels are not detected as being active, change the Inactive
Channel Threshold or select the Predefined channel search type.

"Predefined"  Performs the code domain measurement on the basis of the active pre-
defined channel table. All channels of a channel table are assumed to
be active. For further details also refer to the Inactive Channel Thresh-
old field and the "Predefined Channel Tables"

SCPI command:
CONFigure:CDPower [:BTS] :CTABle[:STATe] on page 164
CONFigure:CDPower [:BTS] :CTABle:SELect on page 168

Inactive Channel Threshold < Channel Table Settings

Defines the minimum power which a single channel must have compared to the total
signal in order to be recognized as an active channel. Channels below the specified
threshold are regarded as "inactive". The parameter is available in the Auto Search mode
of the "Channel Table Settings" dialog box. The default value is -40 dB. With this value
all channels with signals such as the TD-SCDMA test models are located by the Code
Domain Power analysis. Decrease the Inactive Channel Threshold value, if not all chan-
nels contained in the signal are detected.

SCPI command:
[SENSe:]CDPower:ICThreshold on page 177

Channel Tables < Channel Table Settings

In this field a list of the available channel tables is shown. To activate a predefined channel
table, select the table name by using either the touchscreen or the the cursor keys and
pressing the ENTER key. The selected channel table is the basis for future measure-
ments (until you choose another or select Auto Search).

An active channel table must completely describe the supplied signal. Using the softkeys,
customized channel tables can be defined or existing channel tables can be modified.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:CATalog on page 164

|
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New / Copy / Edit — Channel Table Settings
All three softkeys open a dialog box with the same layout and the same corresponding
submenu.

The "New" softkey opens the "New Channel Table" dialog box. In this dialog you can
build a new channel table. All fields are empty.

The "Copy" softkey copies all elements of the selected channel table and opens the "Copy
Channel Table" dialog box. The name of the new channel table is set to 'Copy of <Sour-
ceChannelTableName>'.

The "Edit" softkey opens the "Edit Channel Table" dialog box and the corresponding
menu. In this dialog box you can edit an existing channel table.

Note that changes are never saved automatically. Remember to save your channel tables
before ending the application.

Note: Prerequisite. The code domain analyzer requires an active channel 1.16 (e.g. P—
CCPCH1) and a valid midamble in slot O for synchronization. The parameters "Scram-
bling Code" and "MA Shifts Cell" must comply with the base station.

The dialog box contains the following items. You can modify the white fields as you like.
The grey fields can not be modified; these are automatically calculated by the analyzer:

Item Description

Name Enter the name of the selected channel table, which will be saved under
<name>.xml. The name is case sensitive and may not contain spaces. It must be
a valid MS Windows file name. Note that the old channel table file is not deleted.

Description Enter further information about the channel table.

MA Shift Cells Sets the maximum number of usable midamble shifts of the base station.

Channel Type Select one of the channel types from the dropdown menu.

Walsh Ch.SF Enter the Channel Number (Ch) and Spreading Factor (SF). For some channel
types the possible values are limited or preset (e.g. F-PICH, F-TDPICH and F-
PDCH).

Data Rate / kbps Display of the data rate.

Modulation Enter the modulation type for the channel.

Midamble Shift Shift of the associated midamble if a common or default midamble allocation is
detected.

State Indicates whether a channel is active or inactive.

Domain Conflict A red bullet indicates if there's a conflict of any sorts between two or more chan-
nels (e.g. two conflicting channel codes).

SCPI command:
CONFigure:CDPower [ :BTS] :CTABRle:NAME
CONFigure:CDPower [:BTS] :CTABle:COPY

Add Channel «— New / Copy / Edit — Channel Table Settings

Inserts a new channel below the one selected. For a description of the parameters of the
channel refer to the Channel Table Settings softkey. The default values for a new channel
are:

|
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Channel Type Midamble

Walsh Ch.SF 2.64

Data Rate / kbps 19.2 (automatically calculated)
Modulation QPSK

Midamble Shift -

State Off

Domain Conflict No (automatically determined)

To change the channel type use the dropdown menu that opens when selecting / high-
lighting the "Channel Type" field that you want to change. Modulation settings are
changed in the same way.

To change the channel number, type another channel number in the form 'ChannelNum-
ber.SpreadingFactor' or just the code number in the respective field. Confirm the change
with the ENTER key.

To activate or deactivate a channel, select the "State" field and confirm with the
ENTER key.

The analyzer automatically checks for conflicts between two active channels.

SCPI command:
CONFigure:CDPower [:BTS] :CTABle:DATA on page 165

Delete Channel — New / Copy / Edit — Channel Table Settings
Deletes the selected channel without further notice.

Meas — New / Copy / Edit — Channel Table Settings

Initiates a measurement in "Channel Search Mode" on page 24 mode. The measurement
results are applied to the active channel table. The active channel table is overwritten
without further notice.

The softkey is only available if you have selected the Auto Search mode in the "Channel
Table Settings" dialog box.

Select Slot — New / Copy / Edit — Channel Table Settings
Selects the slot for which the channel table is valid.

Sort Midamble < New / Copy / Edit — Channel Table Settings
Sets the Result Settings to midamble order.

This softkey is available for the 3GPP TD-SCDMA BTS Measurement Application.

Sort Code — New / Copy / Edit — Channel Table Settings
Sets the Result Settings to Code order.

Reload — New / Copy / Edit — Channel Table Settings
Reloads the original content of the copied channel table. This softkey is available for the
"New Channel Table" dialog box and the "Edit Channel Table" dialog box.
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Save — New / Copy / Edit — Channel Table Settings

Saves the table under its specified name in the xml-format. If you edit a channel table
and want to keep the original channel table, change the name of the edited channel table
before saving it.

Delete — Channel Table Settings
Deletes the selected channel table. The currently active channel table cannot be deleted.

Result Settings
This softkey opens the "Result Settings" dialog box

— Common Settings
Slot Mumber [0 |
Channel{Code) Number |1.16

Code Power (" Absolute (@ Relative

Mormalize (" oOn ‘@ Off

r Channel Table Settings
Ch. Table Sort Order (@ Code
[ Midamble

Close

Slot Number — Result Settings
Selects the slot number for further evaluation. In result displays that evaluate specific
slot, the currently selected slot is highlighted red.

The number of measured slots depends on the |IQ-Capture Settings defined in the IQ
Capture Settings dialog box. Therefore the range is (0 to Capture Length-1).

SCPI command:
CDP:SLOT 6

Channel (Code) Number < Result Settings
Selects the channel or code number for further evaluation. In result displays that evaluate
specific channels, the currently selected channel is highlighted red.

The number of codes depends on the spreading factor. Therefore it is between 1 and 16.

SCPI command:
[SENSe:]CDPower :SLOT on page 180

Code Power — Result Settings
Selects the y-axis scaling for the Code Domain Power result display.

e Absolute scaling shows the code power in dBm.
e Relative scaling shows the code power in dB.

SCPI command:
CALCulate<n>:FEED on page 125
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Normalize <— Result Settings
Activate this parameter to eliminate the DC offset from the signal. By default, the param-
eter is deactivated.

SCPI command:
[SENSe:]CDPower :NORMalize on page 178

Channel Table Sort Order — Result Settings
You can sort channels in the Channel Table result display in two ways:

e Code Order: first, all midambles are listed, then all control channels and last all data
channels.

e Midamble Order: allocates all control and data channels to the midambles they belong
to and then sorts the midambles in ascending order.

SCPI command:
CONFigure:CDPower [ :BTS] :CTABle:ORDer on page 167

Display Configuration
This softkey opens the "Display Config" dialog box to select the result display. In the Code
Domain Analyzer, the results are displayed in up to four screens. Any result can be dis-
played in either screen.

|U Screen A active

~ Result Diagram for Screen A

4

(@ Code Domain Power (" Channel Bitstream
—~

Composite BEVM{RIMIS) Composite Constellation

J

Peak Code Domain Error

/

Code Domain Error Power
Power vs Symbaol

Channel Power vs Slot
Result Summary

Channel Table (Code)

J

Channel Constellation

/

i G s s s e e A A
J

Evv vs Symbol

Close

The dialog box contains the following elements:
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Item Description
Screen A/B/C/D tab Choose the screen to be configured.
Screen A/B/C/D active Activate or deactivate one of the four available mea-

surement screens via this check box. The size of the
screens depends on the number of active screens.
For example, if four screens are active, each screen
takes up a quarter of the display size.

Result diagram for Screen A/B/C/D Choose the result diagram for each screen. Find a
short description of each result display below.

Screen Focus The currently active screen is indicated by a blue
frame. Trace and marker settings can only be
changed for the active screen. Changing the focus
and screen size is just like in the base unit

Code Domain Power «— Display Configuration

Starts the Code Domain Power (CDP) result display. By default the scaling is relative.
This result display determines the power of all codes of a specific channel and plots it in
a diagram. The x-axis represents the code number. The number of codes depends on
the channel type. Each bar in the diagram represents one code, up to a maximum of 16
(the maximum spreading factor). Codes are always sorted in ascending order and pro-
jected to a spreading factor of 16.

The y-axis is a logarithmic level axis that shows the power of each code.

The measurement evaluates the total signal of a specific channel over a single slot. Con-
figure this result display via the Result Settings dialog box.

Code Domain Power @1 C

Start Code 1 Stop Code 16

The power values of the active and inactive channels are displayed in different colors:

e Yellow: active channel

e Cyan: inactive channel

e Red: selected channel; if a channel is made up of more than one code, all codes that
belong to the channel turn red.

When working with predefined channel tables, every code is regarded as active.

It is possible to select more detailed result displays for inactive codes, but the results for
these are not valid.

SCPI command:

CALCulate<n>:FEED on page 125

CALCulate<n>:FEED on page 125
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Composite EVM — Display Configuration
Starts the Composite EVM (Error Vector Magnitude) result display.

This result display is for measuring the modulation accuracy. It determines the error vec-
tor magnitude (EVM) over the total signal. The EVM is the root of the ratio of the mean
error power to the power of an ideally generated reference signal. To calculate the mean
error power, the root mean square average (of the real and imaginary parts of the signal)
is used. The EVM is shown in %.

The diagram consists of a composite EVM for each captured slot.

The measurement evaluates the total signal over the entire period of observation. The
selected slot turns red.

Composite E¥M @1 Clr

Start Slot 0 1 slot/ Stop Slot 6

Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal and therefore the composite
EVM is very large.

Distortions also occur if unassigned codes are wrongly given the status of "active chan-
nel". To obtain reliable measurement results, select an adequate channel threshold.

SCPI command:
CALCulate<n>:FEED on page 125

Peak Code Domain Error — Display Configuration

Starts the Peak Code Domain Error result display. The Peak Code Domain Error is
defined as the maximum value for the Code Domain Error for all codes. That means that
in this result display the "Code Domain Error" on page 31 is projected onto the code
domain at a specific base spreading factor. In the diagram, each bar of the x-axis repre-
sents one captured slot. The selected slot turns red. The y-axis represents the error
power.

The measurement evaluates the total signal over the entire period of observation. The
currently selected slot turns red.
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Peak Code Domain Error @1 Clrw

Start Slot 0 1 slot/ Stop Slot 6

Only the channels detected as being active are used to generate the ideal reference
signal. If a channel is not detected as being active, e.g. on account of low power, the
difference between the test signal and the reference signal is very large. The result dis-
play therefore shows a peak code domain error that is too high for all slots. Distortions
also occur if unassigned codes are wrongly given the status of "active channel". To obtain
reliable measurement results, select an adequate channel threshold.

SCPI command:
CALCulate<n>:FEED on page 125

Code Domain Error — Display Configuration
Starts the Code Domain Error Power result display.

This result display shows the difference in power of the test signal and an ideally gener-
ated reference signal. In the diagram, the codes are plotted on the x-axis. The number
of codes corresponds to the base spreading factor. The y-axis is a logarithmic level axis
that shows the error power for each code. Since it is an error power, active and inactive
channels can be rated jointly at a glance.

The measurement evaluates the total signal over a single slot.

Start Code 1 Stop Code 16

The power values of the active and inactive channels are displayed in different colors:

e Yellow: active channel

e Cyan: inactive channel

e Red: selected channel; if a channel is made up of more than one code, all codes that
belong to the channel turn red.
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When working with predefined channel tables, every code is regarded as active.

SCPI command:
CALCulate<n>:FEED on page 125

Power vs Symbol — Display Configuration
Starts the Power vs Symbol result display.

This result display shows the power of a specific channel on symbol level. The number
of symbols on the x-axis depends on the spreading factor.

The measurement evaluates a single channel over a single slot.

Power vs Symbol ®1 Clrw

Start Sym 0 5.50 Sym/ Stop Sym 43

SCPI command:
CALCulate<n>:FEED on page 125

Channel Power vs Slot < Display Configuration
Starts the Channel Power vs Slot result display.

This result display shows the average power of a specific channel over all captured slots.
The scaling is either relative or absolute. Therefore, the unit of the y-axis is either dBm

or dB. By default, the display is relative to the mean total power of the data parts of the
slot. Each bar on the x-axis represents one of the captured slots.

The measurement evaluates a single channel over all slots. The currently selected slot
turns red.

Channel Power vs Slot @ 1 Clrw

Start Slot 0 Stop Slot 6

The power values of the active and inactive channels are displayed in different colors:

e Yellow: active channel
e Cyan: inactive channel
e Green: channel with alias power
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e Red: selected channel; if a channel is made up of more than one code, all codes that
belong to the channel turn red.

Alias power results from channels with a different code class.
When working with predefined channel tables, every code is regarded as active.

SCPI command:
CALCulate<n>:FEED on page 125

Result Summary «— Display Configuration
The Result Summary shows the data of various measurements in numerical form.

It Summary (Set : 1) @1 Clrw
Ch te Errar
Slot Result (Slot : 0)

Channel Result {Channel 2.16 )
Channel. 5F

SCPI command:
CALCulate<n>:FEED on page 125
CALCulate<n>:FEED on page 125

Result Summary (Set: #) — Result Summary «— Display Configuration
The Result Summary shows results measured over the total signal or a selected set.

e Chip Rate Error
Shows the chip rate error (1.28 Mcps) in ppm. A large chip rate error results in symbol
errors and, therefore, in possible synchronization errors for code domain measure-
ments. This measurement result is also valid if the analyzer could not synchronize to
the TD-SCDMA signal.

e Trigger to Frame
Reflects the time offset from the beginning of the recorded signal section to the start
of the first slot. In case of triggered data recording, this corresponds to the timing
offset:
frame trigger (+ trigger offset) - start of first PCG
If it was not possible to synchronize the analyzer to the TD-SCDMA signal, this mea-
surement result is meaningless. For the "Free Run" trigger mode, dashes are dis-
played.

Slot Result (Slot: #) — Result Summary — Display Configuration
The Slot Results show results measured over all channels and one specific slot.

e P Data

Shows the average power of the slot's data parts.
e P D1/D2

Shows the power for each of the slot's data parts.
e P Midamble

Operating Manual 1173.0743.02 — 04 33



R&S® FSV-K76/-K773GPP TD-SCDMA BTS and UE Measurement Application (R&S FSV-K76 / -K77)

Instrument Functions

Shows the power for the slot's midamble.

Average RCDE

Shows the average RCDE (Relative Code Domain Error). The Average RCDE is
calculated according to release 8 of the standard.

Active Channels

Shows the number of active channels in the slot.

Carrier Frequency Error

Shows the frequency error referred to the center frequency of the analyzer. The
absolute frequency error is the sum of the frequency error of the R&S FSV and that
of the device under test.

Frequency differences between the transmitter and receiver of more than 1.0 kHz
impair synchronization of the Code Domain Power measurement. If at all possible,
the transmitter and the receiver should be synchronized.

1Q Imbalance / Offset

Shows the IQ imbalance and the DC offset of the signal in %.

Rho

Shows the quality parameter Rho. According to the TD-SCDMA standard, Rho is the
normalized, correlated power between the measured and the ideally generated ref-
erence signal. When Rho is measured, the TD-SCDMA standard requires that only
the pilot channel be supplied.

Composite EVM

Shows the Composite EVM of the signal. The Composite EVM is the difference
between the test signal and an ideal reference signal.

Pk CDE (SF16)

Shows the "Peak Code Domain Error" on page 30 of the signal for a spreading factor
of 16.

Channel Result (Channel: #) < Result Summary — Display Configuration
The Channel Results show results measured over a specific channel in a specific slot.

Channel.SF

Shows the number of the channel and its spreading factor.
Channel Pwr. Abs/Rel

Shows the absolute and the relative powers of the channel.

The relative channel power is in relation to the total power of the data parts of the
signal.

Symbol EVM

Shows the channel's peak and average Error Vector Magnitude.
Data Rate

Shows the data rate of the channel.

Modulation Type

Shows the modulation type of the channel.

Channel Table — Display Configuration
Starts the Channel Table result display.

This result display shows all channels of the signal. The sorting of the channels depends
on the Result Settings.

Sorting by code means that the midambles are listed first, followed by the active data
channels. Inactive channels are listed at the end of the table.

|
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The analyzer sorts midambles according to their midamble shifts. Active and inactive
channels are projected to a SF of 16 and sorted according to their code numbers.

e Sorting by midamble means that after each midamble, the corresponding code is
listed. The analyzer automatically distinguishes between common and default mid-
amble allocation. The allocation of code to midamble is specified in the TD-SCDMA
standard.

If neither a common nor a default midamble allocation is found, sorting is in code order.

The measurement evaluates the total signal over a single slot.

Channel Table ®1 Clrw

RS R
Type Ch.SF fksps FdBm fdB shift fdB fdB
Midamble - - —— ——— 1 -1 -1
" dawble |- [ [
176

For the Code Domain Power measurement, the following parameters are determined for
the channels:

e Channel Type
Shows the channel type.

e Walsh.SF
Channel number including the spreading factor (in the form <Channel>.<SF>).

e Data Rate/kbps
Data rate with which the channel is transmitted. The data rate is between 17.6 ksps
and 281.6 ksps for QPSK modulation and between 26.4 and 422.4 ksps for 8PSK
modulation.

e Mod
Shows he modulation type (QPSK, 8PSK, 16QAM or 64QAM).

e Power/dBm
Shows the absolute channel power.

e Power/dB
Shows the relative channel power. The relative channel power is in relation to the
total power of the data parts of the signal.

e MA_ Shift
Shows the midamble shift. For code channels, this is the shift of the associated mid-
amble if a common or default midamble allocation is detected.

The TD-SCDMA specifications require that the midamble and its code channels must
have the same power. The following two parameters show if a common or default mid-
amble allocation is detected.

e AMiD1/dB
Shows the power offset of the midamble and the sum power of its channels in data
part 1.

e AMiD2/dB
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Inactive channels are marked with dashes in the "Channel Type", "DataRate" and "Mod-
ulation" columns. When working with predefined channel tables, every code is regarded
as active.

SCPI command:
CALCulate<n>:FEED on page 125

Channel Constellation — Display Configuration
Starts the Channel Constellation result display.

This result display shows the channel constellation of the modulated signal at symbol
level.

The measurement evaluates a single channel over a single slot.

Symbol Constellation @1 Clrw

The R&S FSV-K76 supports QPSK, 8PSK, 16QAM and 64QAM modulation types.

SCPI command:
CALCulate<n>:FEED on page 125

EVM vs Symbol — Display Configuration

Starts the Symbol Error Vector Magnitude result display. This result display shows the
EVM on symbol level. The x-axis represents the symbols and the y-axis shows the EVM
in %.

The measurement evaluates a single channel over a single slot.

E¥M vs Symbol @1 Cir

Start Sym 0 14.67 Sym/ Stop Sym 175

The number of symboils is in the range from 44 to 704 and depends on the spreading
factor.

|
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Inactive channels can be measured, but the result is meaningless since these channels
do not contain data.

SCPI command:
CALCulate<n>:FEED on page 125

Channel Bitstream < Display Configuration
Starts the Channel Bitstream result display.

The result display provides information on the demodulated bits. All bits that are part of
inactive channels are marked as being invalid by means of dashes. For 64QAM modu-
lation '----" is displayed, for 16QAM modulation ---', for 8PSK '--' and for QPSK '-'.

The measurement evaluates a single channel over a single slot.

Bitstream Table ®1 Clrw

-
o

00[00/01]/00]/01]11/00/11/01/11/00/00/11/01]11]10]
11/00[10[01[01]01]/01]/00]11/00/01|01|10/00]|01]
| 10]11/01[00]11]00[11]10]01][10[10]10] 11]

-
=

Select a specific symbol using the MKR key. If you enter a number, the marker jumps to
the selected symbol. If there are more symbols than the screen is capable of displaying,
use the marker to scroll inside the list.

Depending on the spreading factor (symbol rate) of the channel, a slot may contain a
minimum of 44 and a maximum of 704 symbols. In case of an active transmit diversity
(Antenna Diversity) the values reduce to the half. Depending on the modulation type, a
symbol consists of the following bits:

QPSK: 2bits
8PSK: 3 bits
16QAM: 4 bits
64QAM: 6 bits

SCPI command:
CALCulate<n>:FEED on page 125

Composite Constellation — Display Configuration
Starts the Composite Constellation result display.

This result display shows the constellation of the modulated signal at chip level. For each
of the 1536 chips, a constellation point is displayed in the diagram.

The measurement evaluates the total signal over a single slot.

SCPI command:
CALCulate<n>:FEED on page 125
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Select Ch Slot
Opens a dialog box to select a specific channel and / or slot. The results of that channel /
slot are then shown in the result display.

Adjust Ref Lvl

Adjusts the reference level to the measured channel power. This ensures that the settings
of the RF attenuation and the reference level are optimally adjusted to the signal level
without overloading the analyzer or limiting the dynamic range by a too small S/N ratio.

For details on manual settings see "Settings of CP/ACLR test parameters" in the descrip-
tion of the base unit.

The reference level is not influenced by the selection of a standard. To achieve an opti-
mum dynamic range, the reference level has to be set in a way that places the signal
maximum close to the reference level without forcing an overload message. Since the
measurement bandwidth for channel power measurements is significantly lower than the
signal bandwidth, the signal path may be overloaded although the trace is still significantly
below the reference level.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet:RLEVel on page 206

Softkeys of the Frequency Menu

The following chapter describes all softkeys available in the "Frequency" menu of the TD-
SCDMA BTS and UE Measurement Application. It is possible that your instrument con-
figuration does not provide all softkeys. If a softkey is only available with a special option,
model or (measurement) mode, this information is delivered in the corresponding softkey
description.

This menu contains the following softkeys:

(07-10) (=T S OSSP 38
L07Y 01 (TS (=Y o1 4SRRI 38
FrequenCy OffSet...... e e 39
Center

Opens an edit dialog box to enter the center frequency. The allowed range of values for
the center frequency depends on the frequency span.

span > 0: spanmin/2 < feenter < 1:max - Spanmin/2
span = 0:0Hzs< fcenter < 1:max
fax @nd span,, are specified in the data sheet.

SCPI command:
[SENSe: ] FREQuency:CENTer on page 198

Center Stepsize
This softkey is identical to the "Manual" on page 84 softkey for RF measurements.

This softkey is available for code domain and power vs time measurements.

|
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Frequency Offset

Opens an edit dialog box to enter a frequency offset that shifts the displayed frequency
range by the specified offset. The softkey indicates the current setting. The allowed val-
ues range from -100 GHz to 100 GHz. The default setting is 0 Hz.

SCPI command:
[SENSe: ] FREQuency:OFFSet on page 199

Softkeys of the Amplitude Menu

The following table shows all softkeys available in the "Amplitude" menu of the TD-
SCDMA BTS and UE measurement applications for CDA and Power vs Time measure-
ments. (Note: The softkeys in the "Amplitude" menu for other RF measurements are
described in "Softkeys of the Amplitude Menu for RF Measurements", on page 86.)

This menu contains the following softkeys:

Ref Level

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

The reference level value is the maximum value the AD converter can handle without
distortion of the measured value. Signal levels above this value will not be measured

correctly, which is indicated by the "IFOVL" status display.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel on page 173

Scale
Opens a submenu with the following softkeys:

This softkey and its submenu is available for code domain and Power vs Time measure-
ments.

Auto Scale Once — Scale
Automatically scales the y-axis of the grid of the selected screen with respect to the
measured data.

The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :AUTO on page 172

Y-Axis Maximum « Scale
Opens a dialog box to set the maximum value for the y-axis of the grid of the selected
screen.

The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MAXimum on page 172

Y-Axis Minimum — Scale
Opens a dialog box to set the minimum value for the y-axis of the grid of the selected
screen.

|
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The softkey is available for code domain measurements.

SCPI command:
DISPlay[:WINDow<n>]:TRACe:Y[:SCALe] :MINimum on page 172

Ref Level Offset

Opens an edit dialog box to enter the 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. The setting range is £200 dB in 0.1 dB steps.

SCPI command:
DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] :RLEVel:0FFSet on page 174

Preamp On/Off (option RF Preamplifier, B22/B24)
Switches the preamplifier on or off.

If option R&S FSV-B22 is installed,the preamplifier is only active below 7 GHz.
If option R&S FSV-B24 is installed, the preamplifier is active for all frequencies.
This function is not available for 1/Q Digital Baseband input (option R&S FSV-B17).

SCPI command:
INPut:GAIN:STATe on page 229

RF Atten Manual/Mech Att Manual

Opens an edit dialog box to enter the attenuation, irrespective of the reference level. If
electronic attenuation is activated (option R&S FSV-B25 only; "El Atten Mode Auto” soft-
key), this setting defines the mechanical attenuation.

The mechanical attenuation can be set in 10 dB steps.

The RF attenuation can be set in 5 dB steps (with option R&S FSV-B25: 1 dB steps). The
range is specified in the data sheet. If the defined reference level cannot be set for the
set RF attenuation, the reference level is adjusted accordingly.

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

Note: Values under 10 dB can only be entered via the numeric keypad or via remote
control command in order to protect the input mixer against overload.

The RF attenuation defines the level at the input mixer according to the formula:
"levelmixer = levelin,,: — RF attenuation”

The maximum mixer level allowed is -10 dBm. mixer levels above this value may lead to
incorrect measurement results, which are indicated by the "OVLD" status display.

SCPI command:
INPut:ATTenuation on page 223

RF Atten Auto/Mech Att Auto
Sets the RF attenuation automatically as a function of the selected reference level. This
ensures that the optimum RF attenuation is always used. It is the default setting.

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

SCPI command:
INPut:ATTenuation:AUTO on page 224
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El Atten On/Off
This softkey switches the electronic attenuator on or off. This softkey is only available
with option R&S FSV-B25.

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

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

e To define the mechanical attenuation, use the RF Atten Manual/Mech Att Manual or
RF Atten Auto/Mech Att Auto softkeys.
e To define the electronic attenuation, use the El Atten Mode (Auto/Man) softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, this function is available again.

When the electronic attenuator is switched off, the corresponding RF attenuation mode
(auto/manual) is automatically activated.

SCPI command:
INPut:EATT:AUTO on page 228

El Atten Mode (Auto/Man)

This softkey defines whether the electronic attenuator value is to be set automatically or
manually. If manual mode is selected, an edit dialog box is opened to enter the value.
This softkey is only available with option R&S FSV-B25, and only if the electronic attenu-
ator has been activated via the El Atten On/Off softkey.

Note: This function is not available for stop frequencies (or center frequencies in zero
span) >7 GHz. In this case, the electronic and mechanical attenuation are summarized
and the electronic attenuation can no longer be defined individually. As soon as the stop
or center frequency is reduced below 7 GHz, electronic attenuation is available again. If
the electronic attenuation was defined manually, it must be re-defined.

The attenuation can be varied in 1 dB steps from 0 to 30 dB. Other entries are rounded
to the next lower integer value.

To re-open the edit dialog box for manual value definition, select the "Man" mode again.

If the defined reference level cannot be set for the given RF attenuation, the reference
level is adjusted accordingly and the warning "Limit reached" is output.

SCPI command:

INPut:EATT:AUTO on page 228

INPut :EATT on page 228

Input (AC/DC)
Toggles the RF input of the analyzer between AC and DC coupling.

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

SCPI command:
INPut:COUPling on page 224
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Softkeys of the Auto Set Menu

The following chapter describes all softkeys available in the "Auto Set" menu of the TD-
SCDMA BTS and UE Measurement Applications for CDA measurements.

For RF measurements, see the description for the base unit.

Auto All
Performs all automatic settings.

e "Auto Freq" on page 42
e "Auto Level" on page 42

SCPI command:
[SENSe:]ADJust:ALL on page 182

Auto Freq

Defines the center frequency automatically by determining the highest frequency level in
the frequency span. This function uses the signal counter; thus it is intended for use with
sinusoidal signals.

This function is not available for I/Q Digital Baseband input (option R&S FSV-B17).

SCPI command:
[SENSe: ]ADJust : FREQuency on page 182

Auto Level
Defines the optimal reference level for the current measurement automatically. The mea-
surement time for automatic leveling can be defined using the Settings softkey.

SCPI command:
[SENSe:]ADJust:LEVel on page 183

Settings
Opens a submenu to define settings for automatic leveling.

Possible settings are:

e "Meas Time Manual" on page 42
e "Meas Time Auto" on page 42

Meas Time Manual — Settings

Opens an edit dialog box to enter the duration of the level measurement in seconds. The
level measurement is used to determine the optimal reference level automatically (see
the "Auto Level" softkey, "Auto Level" on page 42). The default value is 1 ms.

SCPI command:
[SENSe:]ADJust:CONFigure:LEVel:DURation on page 182

Meas Time Auto — Settings
The level measurement is used to determine the optimal reference level automatically
(see the Auto Level softkey).

This softkey resets the level measurement duration for automatic leveling to the default
value of 100 ms.
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Softkeys of the Sweep Menu

The following table shows all softkeys available in the "Sweep" menu of the TD-SCDMA
BTS and UE Measurement Application for CDA measurements. For all other measure-
ments, the softkeys are described in "Softkeys of the Sweep Menu", on page 97.

CONLINUOUS SWEEP...ciiiiiieiieii ittt ter e e e e e e e e e e e e s s e e s st reeaeeaee e et aaaaaaeeessansnannnnns 43
SINGIE SWEEP ... i it e e e e e e e e e et e e e e e e e e et 43
CoNtiNUE SINGIE SWEEP....ciiiiiiiiccee e e e e e e e e e e e e e e aeaaaees 43
SWEEP COUNT. ...ttt e et e e e e et e ettt e e e e e e e e e ea e anntsaeneeeeeaaaaeeeaaaanns 43

Continuous Sweep

Sets the continuous sweep mode: the sweep takes place continuously according to the
trigger settings. This is the default setting. The trace averaging is determined by the
sweep count value (see the "Sweep Count" softkey, "Sweep Count" on page 43).

SCPI command:
INIT:CONT ON, see INITiate<n>:CONTinuous on page 234

Single Sweep

Sets the single sweep mode: after triggering, starts the number of sweeps that are defined
by using the Sweep Count softkey. The measurement stops after the defined number of
sweeps has been performed.

SCPI command:
INIT:CONT OFF, see INITiate<n>:CONTinuous on page 234

Continue Single Sweep
Repeats the number of sweeps set by using the Sweep Count softkey, without deleting
the trace of the last measurement.

This is particularly of interest when using the trace configurations "Average" or "Max
Hold" to take previously recorded measurements into account for averaging/maximum
search.

SCPI command:
INITiate<n>:CONMeas on page 234

Sweep Count

Opens an edit dialog box to enter the number of sweeps to be performed in the single
sweep mode. Values from 0 to 32767 are allowed. If the values O or 1 are set, one sweep
is performed. The sweep count is applied to all the traces in a diagram.

If the trace configurations "Average", "Max Hold" or "Min Hold" are set, the sweep count
value also determines the number of averaging or maximum search procedures.

In continuous sweep mode, if sweep count = 0 (default), averaging is performed over 10
sweeps. For sweep count =1, no averaging, maxhold or minhold operations are per-
formed.

SCPI command:
[SENSe: ] SWEep:COUNt on page 210

|
Operating Manual 1173.0743.02 — 04 43



R&S® FSV-K76/-K773GPP TD-SCDMA BTS and UE Measurement Application (R&S FSV-K76 / -K77)

|
Instrument Functions

Softkeys of the Trace Menu for CDA Measurements

The following list shows all softkeys available in the "Trace" menu of the "TD-SCDMA
BTS" and UE measurement applications for Code Domain Analysis measurements.

For RF measurements, see the description for the base unit.

L7 1ST= T A4 (R 44
1Y = 3 (o] [ 44
Y 1o I = (o] [ PO PPORRURRR 44
7= = T [ USRS 44
VB W . ettt ettt et e ettt e e ettt eee ettt aee ettt aeeteetaeetretaaateataaaarrrraaaarnes 45
Clear Write

Overwrite mode: the trace is overwritten by each sweep. This is the default setting.
All available detectors can be selected.

SCPI command:
DISP:TRAC:MODE WRIT, see DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 170

Max Hold

The maximum value is determined over several sweeps and displayed. The analyzer
saves the sweep result in the trace memory only if the new value is greater than the
previous one.

The detector is automatically set to "Positive Peak".

This mode is especially useful with modulated or pulsed signals. The signal spectrum is
filled up upon each sweep until all signal components are detected in a kind of envelope.

This mode is not available for statistics measurements.

SCPI command:
DISP:TRAC:MODE MAXH, see DISPlay [ :WINDow<n>]:TRACe<t>:MODE
on page 170

Min Hold

The minimum value is determined from several measurements and displayed. The ana-
lyzer saves for each sweep the smallest of the previously stored/currently measured val-
ues in the trace memory.

The detector is automatically set to "Negative Peak".
This mode is useful e.g. for making an unmodulated carrier in a composite signal visible.

Noise, interference signals or modulated signals are suppressed whereas a CW signal
is recognized by its constant level.

This mode is not available for statistics measurements.
SCPI command:

DISP:TRAC:MODE MINH, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 170

Average
The average is formed over several sweeps. The "Sweep Count" determines the number
of averaging procedures.
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All available detectors can be selected. If the detector is automatically selected, the sam-
ple detector is used (see chapter 4.1.3.1, "Detector Overview", on page 102).

This mode is not available for statistics measurements.
For more information see
e "Sweep Count" on page 43

SCPI command:
DISP:TRAC:MODE AVER, see DISPlay [ :WINDow<n>] :TRACe<t>:MODE
on page 170

View

The current contents of the trace memory are frozen and displayed.

If a trace is frozen, the instrument settings, apart from level range and reference level
(see below), can be changed without impact on the displayed trace. The fact that the
trace and the current instrument setting do not correspond any more is indicated by the
#* icon on the tab label.

If the level range or reference level is changed, the analyzer automatically adapts the
measured data to the changed display range. This allows an amplitude zoom to be made
after the measurement in order to show details of the trace.

SCPI command:
DISP:TRAC:MODE VIEW, See DISPlay[:WINDow<n>]:TRACe<t>:MODE
on page 170

Softkeys of the Trigger Menu for CDA Measurements

The following list shows all softkeys available in the "Trigger" menu of the "TD-SCDMA
BTS" and "UE" measurement applications for Code Domain Analysis measurements.

For RF measurements, see the description for the base unit.

Trigger Source Free Run
The start of a sweep is not triggered. Once a measurement is completed, another is
started immediately.

This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR IMM, see TRIGger<n>|[:SEQuence] : SOURce on page 232

Trigger Source External
Defines triggering via a TTL signal at the "EXT TRIG/GATE IN" input connector on the
rear panel.

An edit dialog box is displayed to define the external trigger level.
This softkey is available for code domain measurements.

SCPI command:
TRIG:SOUR EXT, see TRIGger<n>|[:SEQuence] : SOURce on page 232

Trg/Gate Polarity
Sets the polarity of the trigger/gate source.
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The sweep starts after a positive or negative edge of the trigger signal. The default setting
is "Pos". The setting applies to all trigger modes with the exception of the "Free Run" and
"Time" mode.

This softkey is available for RF measurements.
For details also see "Using Gated Sweep Operation" in the base unit description.

"Pos" Level triggering: the sweep is stopped by the logic "0" signal and restar-
ted by the logical "1" signal after the gate delay time has elapsed.
"Neg" Edge triggering: the sweep is continued on a "0" to "1" transition for the

gate length duration after the gate delay time has elapsed.

SCPI command:
TRIGger<n>[:SEQuence] : SLOPe on page 232

Trigger Offset
Opens an edit dialog box to enter the time offset between the trigger signal and the start
of the sweep.

offset > 0: Start of the sweep is delayed

offset < 0: Sweep starts earlier (pre-trigger)

Only possible for span = 0 (e.g. I/Q Analyzer mode) and gated trigger
switched off

Maximum allowed range limited by the sweep time:
pretriggerax = sweep time

When using digital baseband interface (R&S FSV-B17) with I/Q Analyzer
mode, the maximum range is limited by the number of pretrigger samples.

See the digital baseband interface(R&S FSV-B17) description in the base
unit.

Inthe "External" or "IF Power" trigger mode, a common input signal is used for both trigger
and gate. Therefore, changes to the gate delay will affect the trigger delay (trigger offset)
as well.

SCPI command:
TRIGger<n>[:SEQuence] :HOLDoff [: TIME] on page 231

Softkeys of the Input/Output Menu for CDA Measurements

The following chapter describes all softkeys available in the "Input/Output” menu for CDA
measurements. For RF measurements, see "Softkeys of the Input/Output Menu for RF
Measurements", on page 100.

T 01U 0 X @ 5 1 TSR 47
I\ =TS 10 0 o = R 47
SIGNAI SOUICE.... .o r e s e e e e e e e e e e e e e eeee et et e e e e eaeaaaaaees 47
L INPUE PAEN. et ee e ee e ee e e e e 47
L CONNECIEA DEVICE. ... ee et ee e ee e e e e e ee e e e ae e 47
L INPUL SAMPIE RALE. ...ttt ee et s e e 47
L FUI SCAIE LEVEL. ...ttt en e e e s enn s e s 48
L LEVEI UNituuiiieiiiiiciciecceie ettt bbbt bbb 48
L Adjust Reference Level to Full Scale LeVel........c.cccoueeeeeeeeeeieeeeeeeee s 48
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Digital Baseband INfO........oiuiiiiiii it 48
EXIQu.evvvteeeteeeeeeeeee ettt s s sese et easte sttt et s e et es et ee s s ane s e e e ettt et et et et ee e e st e s nanane et neetetetes 48
L T SEtINGS vt eee ettt sttt st e e s e e st e s see s seeneereenseenens 49
L RX SEINGS ..t et et et et ee e e e e e e et e s seeee e st aeneeeeneeeee e eeeeeas 49
S TY 0L 1 e YOO 49
L FIrmMWAre UPate.........ou oottt ee e 49
L R&S SUPPOM. ..ttt ettt ee et e e s e s e en s s neeaeenans 49
L DIGICONT ...ttt ettt et s en e s s nn e enas 49

Input (AC/DC)
Toggles the RF input of the analyzer between AC and DC coupling.

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

SCPI command:
INPut:COUPling on page 224

Noise Source
Switches the supply voltage for an external noise source on or off. For details on con-
nectors refer to the Quick Start Guide, chapter 1 "Front and Rear Panel".

SCPI command:
DIAGnostic<n>:SERVice:NSOurce on page 233

Signal Source
Opens a dialog box to select the signal source. For "Digital Baseband (I/Q)", the source
can also be configured here.

Input Path — Signal Source

Defines whether the "RF Radio Frequency" or the "Baseband Digital" input path is used
for measurements. "Baseband Digital" is only available if option R&S FSV-B17 (Digital
Baseband interface) is installed.

Note: Note that the input path defines the characteristics of the signal, which differ sig-
nificantly between the RF input and digital input.

SCPI command:
INPut:SELect on page 229

Connected Device — Signal Source

Displays the name of the device connected to the optional Digital Baseband interface
(R&S FSV-B17) to provide Baseband Digital input. The device name cannot be changed
here.

The device name is unknown.

SCPI command:
INPut:DIQ:CDEVice on page 224

Input Sample Rate < Signal Source
Defines the sample rate of the digital I/Q signal source. This sample rate must correspond
with the sample rate provided by the connected device, e.g. a generator.

SCPI command:
INPut:DIQ:SRATe on page 227
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Full Scale Level — Signal Source

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

The level can be defined either in dBm or Volt.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] on page 226

Level Unit — Signal Source
Defines the unit used for the full scale level.

SCPI command:
INPut:DIQ:RANGe [ :UPPer] :UNIT on page 227

Adjust Reference Level to Full Scale Level < Signal Source
If enabled, the reference level is adjusted to the full scale level automatically if any change
occurs.

SCPI command:
INPut:DIQ:RANGe:COUPling on page 226

Digital Baseband Info
Displays a dialog box with information on the digital 1/Q input and output connection via
the optional Digital Baseband interface (R&S FSV-B17), if available. The information

includes:

e Device identification
Used port
(Maximum) digital input/output sample rates and maximum digital input/output trans-
fer rates

e Status of the connection protocol
e Status of the PRBS descewing test

For details see "Interface Status Information"” in "Instrument Functions - Digital Baseband
Interface (Option R&S FSV-B17)" in the description of the base unit.

SCPI command:
INPut:DIQ:CDEVice on page 224

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

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

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

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

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

|
Operating Manual 1173.0743.02 — 04 48



R&S® FSV-K76/-K773GPP TD-SCDMA BTS and UE Measurement Application (R&S FSV-K76 / -K77)

|
Instrument Functions

TX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer for digital output
to a connected device ("Transmitter" Type).

RX Settings — EXIQ
Opens the "EX-IQ-BOX Settings" dialog box to configure the analyzer for digital input
from a connected device ("Receiver" Type).

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

Firmware Update — EXIQ

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

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

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

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

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

To return to the analyzer application, press any key on the front panel. The application
is displayed with the "EXIQ" menu, regardless of which key was pressed.

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

Note: If you close the R&S DiglConf window using the "Close" icon, the window is mini-
mized, not closed.
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If you select the "File > Exit" menu item in the R&S DiglConf window, the application is
closed. Note that in this case the settings are lost and the EX-IQ-BOX functionality is no
longer available until you restart the application using the "DiglConf" softkey in the ana-
lyzer once again.

SCPI command:

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

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

Example 1:

SOURce : EBOX: *RST

SOURce : EBOX: *IDN?

Result:

"Rohde&Schwarz,DiglConf,02.05.436 Build 47"

Example 2:

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

Defines the frequency value of the reference clock.

RF Measurements

Signal Channel Power

The Signal Channel Power measurement analyses the power of the RF signal. One trace
shows the evaluation of a single channel with a bandwidth of 1.2288 MHz. The results
are based on the root mean square.

Below the measurement screen the bandwidth and associated channel power are dis-
played. The other screen elements match those of the spectrum analyzer in the base
unit.

The configuration of the measurement and the default settings comply to the TD-SCDMA
requirements.

Parameter Default Value
Frequency Span 3 MHz
Measurement BW 1.6 MHz
Number of adjacent channels 0

Adjacent Channel Power On

For details on the softkeys of the Signal Channel Power measurement refer to the
Power softkey in the "Measurement” menu.
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Adjacent Channel Power (CH Power ACLR)

The Adjacent Channel Power measurement analyses the power of the TX channel and
the power of adjacent and alternate channels on the left and right side of the TX channel.
The number of TX channels and adjacent channels can be modified as well as the band
class.

Below the measurement screens the bandwidth and power of the TX channel and the
bandwidth, spacing and power of the adjacent and alternate channels are displayed. The
other screen elements match those of the spectrum analyzer in the base unit.

The configuration of the measurement and the default settings comply to the TD-SCDMA
requirements.

Parameter Default Value
Adjacent Channel Power On

ACP Standard TD-SCDMA
Number of Adjacent Channels 2

For details on the softkeys of the Adjacent Channel Power measurement refer to the Ch
Power ACLR softkey in the "Measurement" menu.

Spectrum Emission Mask

The Spectrum Emission Mask measurement shows the quality of the measured signal
by comparing the power values in the frequency range near the carrier against a spectral
mask that is defined by the 3GPP2 specifications. The limits depend on the selected
bandclass. In this way, the performance of the DUT can be tested and the emissions and
their distance to the limit be identified.

Note that the standard does not distinguish between spurious and spectral emissions.

Below the measurement screen a table showing the peak list. In the peak list the values
for the worst spectral emissions are displayed including their frequency and power.

The default settings of the Spectrum Emission Mask measurement are listed in the table
below.

Parameter Default Value
Frequency Span 8 MHz

Sweep Time 20 ms
Detector RMS

For details on the softkeys of the Spectrum Emission Mask measurement refer to the
Spectrum Emission Mask softkey in the "Measurement" menu.
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41.2.4 Occupied Bandwidth
The Occupied Bandwidth measurement determines the bandwidth in which the signal
power can be found. By default the bandwidth is displayed in which 99% of the signal is
found. The percentage of the signal power included in the measurement can be modified.
In the top right corner of the screen, the bandwidth and frequency markers are displayed.
The default settings of the Occupied Bandwidth measurement are listed in the table
below.
Parameter Default Value
Occupied Bandwidth ON
Frequency Span 4.8 MHz
Sweep Time 13s
RBW 30 kHz
VBW 300 kHz
Detector RMS
For details on the softkeys of the Occupied Bandwidth measurement refer to the Occu-
pied Bandwidth softkey in the "Measurement" menu.
41.2.5 Complementary Cumulative Distribution Function (CCDF)
The CCDF measurement displays the CCDF and the Crest Factor. The CCDF shows
distribution of the signal amplitudes. For the measurement, a signal section of settable
length is recorded continuously in a zero span. The measurement is useful to determine
errors of linear amplifiers. The Crest factor is defined as the ratio of the peak power and
the mean power. Beneath the measurement screen a table containing the number of
included samples, mean and peak power and the Crest factor is displayed.
The default settings of the CCDF measurement are listed in the table below.
Parameter Default Value
CCDF On
RBW 10 MHz
Detector Sample
For details on the softkeys of the CCDF measurement refer to the CCDF softkey in the
"Measurement" menu.
41.2.6 Powervs Time

The Power vs Time measurement determines the start of the subframe and compares
the averaged power in time domain against a transmit On/Off mask according to the
specification.
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The scaling of the x-axis and therefore also the scaling of the limit line are defined by the
Switching Point. Below the measurement screen you can view a list of the measured
data.

Parameter Default Value
Span Zero Span
Sweep Time 24 ms

RBW 1.28 MHz
VBW 10 MHz
Trace Mode Average

For details on the softkeys of the Power vs Time measurement refer to the Power vs
Time softkey in the "Measurement" menu.

Softkeys and Menus for RF Measurements (K76/K77)

The following chapter describes the softkeys and menus available for RF measurements
in 3GPP TD-SCDMA BTS and UE Measurement Applications.

All menus not described here are the same as for the base unit, see the description there.

Softkeys of the Measurement MENU..............oooiiiiiiiiiii s 53
Softkeys of the Frequency MenU............oooiiiiiiiii e 82
Softkeys of the Span Menu for RF Measurements.............ccccuveuieniiieeiiniiiniineniineinnninnn. 85
Softkeys of the Amplitude Menu for RF Measurements.............cccccvvieiieiiieeeee e 86
Softkeys of the Bandwidth MeNU...........c.ooiiiiiiiiiii e 91
Softkeys of the SWEeP MENU.........ooi i 97
Softkeys of the Input/Output Menu for RF Measurements.........cccccccceveeeeieiiiiiiecceees 100

Softkeys of the Measurement Menu

The TD-SCDMA BTS and UE Measurement Applications provide the various test meas-
urements and result displays. All measurements are accessed via the MEAS key.

The following list shows all softkeys available in the "Measurement" menu of the TD-
SCDMA BTS and UE Measurement Application. It is possible that your instrument con-
figuration does not provide all softkeys. If a softkey is only available with a special option,
model or (measurement) mode, this information is delivered in the corresponding softkey
description.

)\ Behaviour of the MEAS CONFIG key

/ The MEAS CONFIG key always returns to the root menu of the currently active mea-

surement.

Code DOMAIN ANGIYZET...cuviiiiiiiiiiiie e e e e e e e e e e e e e e e e e e e e s e e s e enannnns 56
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L ADAPE 10 SIGNAL ...ttt ee et en et s s enen e e 56
L AULO LEVEI & TIME.utieeieeeeeeeeeeee et ee et et et eteereeeeeeeeeeeeneeneareanennenens 56

S T3 411 TR 56

L SHOP SIOt. .. .eeieeeeeeeeceeeeeee ettt sttt n e 56

(O] (T o1V N 01 I = O 56
L CP/ACLR SEiNGS......cvcveveveeeeeereceeeceeeeeseeeseeeeeeeeesesssesesessesssssseseasseseseeesesesesneens 57
L 4 0f TX CRAN....oiecteteeeceeeeeetete et es st en st enae s s snans 57

L Of AG] CRAN.c.eeeeeeee ettt ee et e et e s s s 57

L ChaNNEl SEHUP. ...ttt 57

L =T 16 112 VOO 58

L ACLR REfEIENCE.....o.vveieeeeeeeeeeeeeeee e 59

L SPACING. . .eeeeeeeeeereteteteteteee et ee ettt ee ettt 59

L NBIMIES vttt ettt et eee e e e ee e e eeene et ere et eee et eraeeene 60

L WEIGhtING FIET ...ttt ee et 60

L OO 61

L Limit ChECKING. .. .eceeeveeeeee et 61

L Relative Limit........cccveveveeeeeeiiseeeseeeres s 62

L ADSOIUE LiMit.....eceeeeeeeeeeceeeceeeee et see e 62

L CNECK. et 62

L AN PWITHZ. ..ottt sss e s nananans 62

L POWET MOTE ...ttt ettt ee et et e et e et et eeeae et eaeeeaeeeereeeeeeeeaen 62

L CIEAMWVIII . vttt ettt et e et et ene et et e eee e e e eeeeeenan 63

Y 3 oY T 63

L SIECE TTACE vttt ettt ettt eeee et e et et eeeeeeeeeee e eeeeeeaeas 63

L ACLR (ADS/RE)......eieeeeeeeee ettt ee et n e 63

L AGJUSE SEHINGS....vcvveveeeecveeeeeeeeeeee et eeesesa s teteae e et sesesessssssesnenas 63

L SWEEP TIME. ettt ettt s et et s e e s ee s e e enenseneeaeenans 63
L Fast ACLR (ON/OFf)....eeieeeeeeeeeeeeeeeeeeeeeeeeee e e e aesses e nense s e e et eeseenee s 64
L St CP REEIENCE . ...ttt ettt et e et e e e ee et ereere et eeeeneenens 64
L N OISE COMTECHON. .ttt et ettt et e et et et e e e e et et eeeeeeeeaeeeeseeeeeeeeeereenens 65
L ADAPE 0 SIGNAL.....vieieieeeceeececeeee ettt st 65
L AULO LEVEI & TIME...eieieieeeiee et ee s ee e n e 65

L SHAMt SOt eveerreeeeeeeeeeeeeee e ee et e e et e e st e et ese e eeeee et ereeeneeeaeeneaenee e eeeneaeane 65

L SHOP SIOt. . eeieeeeeeeeeeeeeeee et e e ee et ee et et s e e s e e et e eeenee e 65
Spectrum EmISSioN MaskK...........uiiiiiiiiiiiic et a e 65
L SWEED LISt ettt ettt ettt ee et n e e en e eneeeeens 65
L Sweep List dialog DOX.......c.eveveveieieeeeeeeeeeeeceeeeete ettt seee e 66

L Range Start / RanNge StOP......cccueueurueeeeeeeeeeeeeeeeeeeeeseaseenee e, 66

L UFQSE SEM....eoeeceeeee ettt 66

L FH T TY Pttt eee et en e et enns 66

L RBW .o 67

L VB et 67

L SWeep TiME MOGE. ...t ee e 67

L SWEEP TIME. ..ottt 67

L REE. LEVEL...eee et 67

L RF Att. MOGE. ...ttt 67

L R AHENUAIOT. ...ttt eeee et ee et ete et ere et eneeeereteeeeeneeeeens 67

L PrEAMP . ..ottt ee et e et en e eenene 67

L TrANSA. FACIO .. eeeeeeteee ettt ettt ettt e et eeeereereeeeaes 67
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L Limit CRECK T4ttt see st 68

L ADS Limit StAM.....cvceeieereeresereeeisseseseeseesesesseesssessessssessessssesseseenns 68

L ADS LiMit STOP....eciveeieeeeieeeeeeeeeeee e e es e ee st es 68

L Rel Limit Start........ccceueveieeerereiececie et 68

L REl LiMit STOP....vviieieeeee sttt n e eens 69

L Edit Sweep List/Close SWEEP LiSt.......ccoveveueueeeeeeeeeeeeeeeeeeeeeeeee e 69

L InSert Defore RANGE. ........c.ceveveveveeeeeeeeeeeeeeeeseeeeeeeeeeeeeeeeeeeeeseesenseasenseenas 69

L INSErt fter RANGE. ..ot et e e e e e s een e ses e 69

L DElEte RANGE. .....eeeeeeeeeeee et eeeee e e et eee e e e e et ses e enenen st s enenans 69

L Edit ReferenCe RANGE. ......covcueeeeeeeeee ettt ee e 69

L Edit REfErence RANGE. .........ccuvueueececeeteteeeeeeeeeeeeeeeeeaeaeae et enenenennasaeseaeens 70
L Edit POWET ClaSSES. .....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e e e seeeeeeeee e eeeeeesees s eeeeeeeseeeeas 71
L USEA POWET ClIaSSES........ecuieeeeeeeeeeeeeeeeeseeeeeeeeeseeeeeseseeeesesesen e s 72

L PMIN/PMEX.....vocecvirieiiicieieisie sttt bbb ssnsesens 72

L SWEEP LISt eeeeeeee et e et ee et ee et en e 73

L AA/REMOVE. ..ottt 73

L L0ad StaNdard..........cceuveieieiiereiieceeie et 73
L Save AS Standard..........ccceeieereeeeeieiee sttt sttt 73
L MEaS SHAM/SIOP.....eeeeeeeeieieeeeeeeee et se ettt st en e s eaeneeas 73
L ReStore Standard FIlES.........oooeuiceeeeeeeeeeeeeeeeeeeee et ee e s een s 73
L AAAPE 10 SIGNAL ...ttt ee et ee et s enn e 73
L AULO LEVEI & TIME...eeieeeeeeeeeeeeeee e eee e e e e ee s ee e s ee e e s 73

L SHAMt SIOt... ettt ee e en e aen 74

L SHOP SIOt. ettt ettt ee et ee e aen 74
Occupied BandWidth...........oooiiii e 74
L 9% Power Bandwidth (SPan > 0).........ccceuereeeeerereeeeeeereeereeeseseseeeeeseeeeeeesesesenens 74
L Channel Bandwidth (SPan > 0)........cceereeeeeeeeeeeeeeeeeeeeeeeeseeeeeeesesseeeseese e senens 74
L AGAPE 10 SIGNAL ...ttt ee et e e ee et s s nen e e 74
L AULO LEVEI & TIME...eieieeeeee et se e e eeseeeee s e e ee s seee s seeen e seenenns 74

L SHAM SIOt... ettt ettt e e ee e aen 74
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L AGJUSE SEHINGS....cvcvevceceeeetetetetetetetetete ettt ettt et es et eeeeee e e e en e s s s e s sanananananes 75
L0101 0 75
L PErCENt MATKET......ecvcveerececerereeeeee et se et et eeesess et seses e s e setsteteae st setesesenesens 75
L RES BW....oueiieiiiciee ettt sttt 75
L Of SAMPIES. .. ettt ettt sttt e st ee st n e e ee e e e seene s 75
L S CAING. ettt ettt ettt n st e e e e ee e 76
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Code Domain Analyzer
Opens the submenu to configure a code domain analysis. The menu is described in
"Softkeys of the Code Domain Analyzer", on page 16.

For details on Code Domain Analysis, see chapter 4.1.1, "Code Domain Analysis",
on page 15.

Power
Starts the Signal Channel Power measurement, in which the power of a single channel
is determined.

For details on screen layout and default values, refer to the description of the Signal
Channel Power.

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 168
CALCulate<n>:MARKer:FUNCtion:CDPower[:BTS] :RESult on page 127

Adapt to Signal — Power
Opens a submenu to configure the measurment with the following softkeys:

Auto Level & Time — Adapt to Signal — Power
The Auto Level and Time softkey automatically adjust the reference level and the trigger
to frame time to their optimum levels. This prevents overloading of the analyzer

Current measurements are aborted when pressing the softkey and resumed after the
automatic level detection is finished.

Start Slot — Adapt to Signal — Power
Sets the first slot of the measurement.

Stop Slot — Adapt to Signal — Power
Sets the last slot of the measurement.

Ch Power ACLR
Starts the Adjacent Channel Power measurement.
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In this measurement the power of the carrier and its adjacent and alternate channels is
determined. For details on screen layout and default values see the description of the
Adjacent Channel Power (CH Power ACLR).

Also opens the Adjacent Channel Power submenu.

SCPI command:
CONFigure:CDPower [ :BTS] :MEASurement on page 168
CALCulate<n>:MARKer:FUNCtion:CDPower[:BTS] :RESult on page 127

CP/ACLR Settings — Ch Power ACLR

Opens a submenu to configure the channel power and adjacent channel power mea-
surement independently of the predefined standards (for details see also chap-

ter 4.1.3.10, "Predefined CP/ACLR Standards", on page 118 and chapter 4.1.3.11,
"Optimized Settings for CP/ACLR Test Parameters”, on page 119).

# of TX Chan — CP/ACLR Settings — Ch Power ACLR

Opens an edit dialog box to enter the number of carrier signals to be taken into account
in channel and adjacent-channel power measurements. Values from 1 to 18 are allowed.
SCPI command:

[SENSe: ] POWer:ACHannel : TXCHannel : COUNt on page 208

# of Adj Chan — CP/ACLR Settings < Ch Power ACLR
Opens an edit dialog box to enter the number of adjacent channels to be considered in
the adjacent-channel power measurement. Values from 0 to 12 are allowed.

The following measurements are performed depending on the number of the channels:

0 Only the channel powers are measured.
1 The channel powers and the power of the upper and lower adjacent channel are measured.
2 The channel powers, the power of the upper and lower adjacent channel, and of the next higher

and lower channel (alternate channel 1) are measured.

3 The channel power, the power of the upper and lower adjacent channel, the power of the next
higher and lower channel (alternate channel 1), and of the next but one higher and lower adjacent
channel (alternate channel 2) are measured.

12 The channel power, the power of the upper and lower adjacent channel, and the power of the all
higher and lower channels (alternate channel 1 to 11) are measured.

SCPI command:
[SENSe: ] POWer:ACHannel : ACPairs on page 201

Channel Setup < CP/ACLR Settings — Ch Power ACLR
Opens a dialog to define the channel settings for all channels, independant of the defined
number of used TX or adjacent channels.
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x
Channel Bandwidth Channel Bandwidth
TX1 [14.0kHz | & |14.0 kHz |
TX2  |14.0kHz | ALTL  [14.0 kHz |
TX3 [14.0kHz | ALT2  [14.0kHZ |
TX4  [14.0kHz | ALT3  |14.0 kHz |
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TX6 |14.0kHz | ALTS  [14.0kHZ |
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TX8 [14.0kHz | aLT7 140 kHZ |
TX9  |14.0kHz | ALT8  [14.0 kHz |
| ]
l ]
l ]

TX 12 |14.0kHz ALT11 |14.0 kHz

ACLR Reference [T}{ CHANNEL 1 :]

The dialog contains the following tabs:

"Bandwidth" on page 58
"Spacing" on page 59
"Names" on page 60
"Weighting Filter" on page 60
"Limits" on page 61

Bandwidth < Channel Setup < CP/ACLR Settings < Ch Power ACLR

Define the channel bandwidths for the transmission channels and the adjacent channels.
"TX" is only available for the multi-carrier ACLR measurement. When you change the
bandwidth for one channel, the value is automatically also defined for all subsequent
channels of the same type.

The transmission-channel bandwidth is normally defined by the transmission standard.
The correct bandwidth is set automatically for the selected standard (see chap-
ter 4.1.3.11, "Optimized Settings for CP/ACLR Test Parameters", on page 119).

e Measurements in zero span (see Fast ACLR (On/Off) softkey) are performed in the
zero span mode. The channel limits are indicated by vertical lines. For measurements
requiring channel bandwidths deviating from those defined in the selected standard
the IBW method is to be used.

e With the IBW method (see Fast ACLR (On/Off) softkey), the channel bandwidth limits
are marked by two vertical lines right and left of the channel center frequency. Thus
you can visually check whether the entire power of the signal under test is within the
selected channel bandwidth.
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If measuring according to the IBW method ("Fast ACLR Off"), the bandwidths of the
different adjacent channels are to be entered numerically. Since all adjacent channels
often have the same bandwidth, the other alternate channels are set to the bandwidth
of the adjacent channel when itis changed. Thus, only one value needs to be entered
in case of equal adjacent channel bandwidths.

For details on available channel filters see chapter 4.1.3.3, "Selecting the Appropriate
Filter Type", on page 105.

SCPI command:

[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth[:CHANnel<channel>]
on page 201

[SENSe: ] POWer:ACHannel : BANDwidth |BWIDth:ACHannel on page 202
[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth:ALTernate<channel>
on page 202

ACLR Reference < Bandwidth < Channel Setup — CP/ACLR Settings < Ch Power
ACLR

Select the transmission channel to which the relative adjacent-channel power values
should be referenced.

TX Channel 1 Transmission channel 1 is used.

Min Power TX Channel The transmission channel with the lowest power is used as a reference
channel.

Max Power TX Channel The transmission channel with the highest power is used as a refer-

ence channel.

Lowest & Highest Channel The outer left-hand transmission channel is the reference channel for
the lower adjacent channels, the outer right-hand transmission chan-
nel that for the upper adjacent channels.

SCPI command:
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel :MANual on page 207
[SENSe: ] POWer:ACHannel :REFerence: TXCHannel : AUTO on page 206

Spacing — Channel Setup — CP/ACLR Settings — Ch Power ACLR
Define the channel spacings for the TX channels and for the adjacent channels.

e TX channels (left column)

TX1-2 spacing between the first and the second carrier

TX2-3 spacing between the second and the third carrier

The spacings between all adjacent TX channels can be defined separately. When you
change the spacing for one channel, the value is automatically also defined for all sub-
sequent TX channels in order to set up a system with equal TX channel spacing quickly.
For different spacings, a setup from top to bottom is necessary.

If the spacings are not equal, the channel distribution according to the center frequency
is as follows:
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Odd number of TX channels The middle TX channel is centered to center frequency.

Even number of TX channels The two TX channels in the middle are used to calculate the frequency
between those two channels. This frequency is aligned to the center
frequency.

e Adjacent channels (right column)
Since all the adjacent channels often have the same distance to each other, the
modification of the adjacent-channel spacing (ADJ) causes a change in all higher
adjacent-channel spacings (ALT1, ALT2, ...): they are all multiplied by the same fac-
tor (new spacing value/old spacing value). Thus only one value needs to be entered
in case of equal channel spacing. A modification of a higher adjacent-channel spacing
(ALT1, ALT2, ...) causes a change by the same factor in all higher adjacent-channel
spacings, while the lower adjacent-channel spacings remain unchanged.
Example:
In the default setting, the adjacent channels have the following spacing: 20 kHz
("ADJ"), 40 kHz ("ALT1"), 60 kHz ("ALT2"), 80 kHz ("ALT3"), 100 kHz ("ALT4"), ...
If the spacing of the first adjacent channel ("ADJ") is set to 40 kHz, the spacing of all
other adjacent channels is multiplied by factor 2 to result in 80 kHz ("ALT1"), 120 kHz
("ALT2"), 160 kHz ("ALT3"), ...
If, starting from the default setting, the spacing of the 5th adjacent channel ("ALT4")
is set to 150 kHz, the spacing of all higher adjacent channels is multiplied by factor
1.5 to result in 180 kHz ("ALT5"), 210 kHz ("ALT6"), 240 kHz ("ALT7"), ...
If a ACLR or MC-ACLR measurement is started, all settings according to the standard
including the channel bandwidths and channel spacings are set and can be adjusted
afterwards.

SCPI command:

[SENSe: ] POWer:ACHannel : SPACing:CHANnel<channel> on page 208

[SENSe: ] POWer:ACHannel :SPACing[:ACHannel] on page 207

[SENSe: ] POWer:ACHannel:SPACing:ALTernate<channel> on page 208

Names < Channel Setup < CP/ACLR Settings — Ch Power ACLR
Define user-specific channel names for each channel. The names defined here are dis-
played in the result diagram and result table.

SCPI command:

[SENSe: ] POWer:ACHannel :NAME : ACHannel on page 205

[SENSe: ] POWer:ACHannel :NAME : ALTernate<channel> on page 205
[SENSe: ] POWer:ACHannel : NAME : CHANnel<channel> on page 205

Weighting Filter — Channel Setup «— CP/ACLR Settings < Ch Power ACLR
Define weighting filters for all channels. Weighting filters are not available for all supported
standards and cannot always be defined manually where they are available.

The dialog contains the following fields:
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Field Description

Channel e TX 1-18: TX channels
e ADJ: Adjacent channel
e ALT1-11: Alternate channels

Active Activates/Deactivates the weighting filter for the selected and any subsequent channels of
the same type

Alpha Defines the alpha value for the weighting filter for the selected and any subsequent channels
of the same type

SCPI command:

POW:ACH:FILT:CHAN1 ON, see [SENSe: ] POWer:ACHannel :FILTer[:STATe] :
CHANnel<channel> on page 204

Activates the weighting filter for TX channel 1.

POW:ACH:FILT:ALPH:CHAN1 0, 35see [SENSe:]POWer:ACHannel :FILTer:
ALPHa:CHANnel<channel> on page 203

Sets the alpha value for the weighting filter for TX channel 1 to 0,35.
POW:ACH:FILT:ACH ON See [SENSe:]POWer:ACHannel :FILTer[:STATe] :
ACHannel on page 203

Activates the weighting filter for the adjacent channel.

POW:ACH:FILT:ALPH:ACH 0,35 see [SENSe:]POWer:ACHannel :FILTer:
ALPHa:ACHannel on page 202

Sets the alpha value for the weighting filter for the adjacent channel to 0,35.
POW:ACH:FILT:ALT1 ON see [SENSe:]POWer:ACHannel:FILTer[:STATe] :
ALTernate<channel> on page 204

Activates the alpha value for the weighting filter for the alternate channel 1.
POW:ACH:FILT:ALPH:ALT1 0,35 see [SENSe:]|POWer:ACHannel :FILTer:
ALPHa:ALTernate<channel> on page 203

Sets the alpha value for the weighting filter for the alternate channel 1 to 0,35.

Limits «— Channel Setup — CP/ACLR Settings < Ch Power ACLR
Activate and define the limits for the ACLR measurement.

Limit Checking < Limits « Channel Setup — CP/ACLR Settings — Ch Power ACLR
Activate or deactivate limit checking for the ACLR measurement.

The following rules apply for the limits:

e A separate limit can be defined for each adjacent channel. The limit applies to both
the upper and the lower adjacent channel.

e Arelative and/or absolute limit can be defined. The check of both limit values can be
activated independently.

e The analyzer checks adherence to the limits irrespective of whether the limits are
absolute or relative or whether the measurement is carried out with absolute or rel-
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ative levels. If both limits are active and if the higher of both limit values is exceeded,
the measured value is marked by a preceding asterisk.
SCPI command:
CALCulate<n>:LIMit<k>:ACPower[:STATe] on page 146
CALCulate<n>:LIMit<k>:ACPower:ACHannel :RESult on page 143
CALCulate<n>:LIMit<k>:ACPower:ALTernate<channel>[:RELative]
on page 145

Relative Limit — Limits < Channel Setup < CP/ACLR Settings — Ch Power ACLR
Defines a limit relative to the carrier signal.

SCPI command:

CALC:LIM:ACP ON, see CALCulate<n>:LIMit<k>:ACPower|[:STATe]
on page 146

CALC:LIM:ACP:<adjacent-channel> 0dBc, 0dBc
CALC:LIM:ACP:<adjacent-channel>:STAT ON

Absolute Limit < Limits < Channel Setup < CP/ACLR Settings — Ch Power ACLR
Defines an absolute limit.

SCPI command:

CALC:LIM:ACP ON, see CALCulate<n>:LIMit<k>:ACPower|[:STATe]

on page 146

CALC:LIM:ACP:<adjacent-channel>:ABS -10dBm,-10dBm
CALC:LIM:ACP:<adjacent-channel>:ABS:STAT ON, see CALCulate<n>:
LIMit<k>:ACPower:ACHannel:ABSolute:STATe on page 141

Check < Limits «— Channel Setup — CP/ACLR Settings — Ch Power ACLR
Activate or deactivate the limit to be considered during a limit check. The check of both
limit values can be activated independently.

Chan Pwr/Hz — CP/ACLR Settings — Ch Power ACLR

If deactivated, the channel power is displayed in dBm. If activated, the channel power
density is displayed instead. Thus, the absolute unit of the channel power is switched
from dBm to dBm/Hz. The channel power density in dBm/Hz corresponds to the power
inside a bandwidth of 1 Hz and is calculated as follows:

"channel power density = channel power — log,o(channel bandwidth)"

By means of this function it is possible e.g. to measure the signal/noise power density or
use the additional functions "ACLR (Abs/Rel)" on page 63 and "ACLR Reference"

on page 59 to obtain the signal to noise ratio.

SCPI command:

CALCulate<n>:MARKer<m>:FUNCtion:POWer:RESult:PHZ on page 130

Power Mode «— CP/ACLR Settings — Ch Power ACLR
Opens a submenu to select the power mode.
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Clear/Write — Power Mode — CP/ACLR Settings — Ch Power ACLR

If this mode is activated, the channel power and the adjacent channel powers are calcu-
lated directly from the current trace (default mode).

SCPI command:

CALC:MARK:FUNC:POW:MODE WRIT, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer : MODE on page 129

Max Hold — Power Mode — CP/ACLR Settings — Ch Power ACLR

If this mode is activated, the power values are calculated from the current trace and
compared with the previous power value using a maximum algorithm. The higher value
is retained. If activated, the enhancement label "Pwr Max" is displayed.

SCPI command:
CALC :MARK: FUNC : POW:MODE MAXH, see CALCulate<n>:MARKer<m>:FUNCtion:
POWer : MODE on page 129

Select Trace < CP/ACLR Settings — Ch Power ACLR

Opens an edit dialog box to enter the trace number on which the CP/ACLR measurement
is to be performed. Only activated traces can be selected (for details on trace modes see
chapter 4.1.3.2, "Trace Mode Overview", on page 103).

SCPI command:
[SENSe: ] POWer:TRACe on page 210

ACLR (Abs/Rel) — CP/ACLR Settings — Ch Power ACLR
Switches between absolute and relative power measurement in the adjacent channels.

Abs The absolute power in the adjacent channels is displayed in the unit of the y-axis, e.g. in dBm,
dBpV.

Rel The level of the adjacent channels is displayed relative to the level of the transmission channel in
dBc.

SCPI command:
[SENSe: ] POWer:ACHannel :MODE on page 204

Adjust Settings — CP/ACLR Settings — Ch Power ACLR

Automatically optimizes all instrument settings for the selected channel configuration
(channel bandwidth, channel spacing) within a specific frequency range (channel band-
width). The adjustment is carried out only once. If necessary, the instrument settings can
be changed later.

For details on the settings of span, resolution bandwidth, video bandwidth, detector and
trace averaging see chapter 4.1.3.11, "Optimized Settings for CP/ACLR Test Parame-
ters", on page 119.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet on page 205

Sweep Time — Ch Power ACLR
Opens an edit dialog box to enter the sweep time. With the RMS detector, a longer sweep
time increases the stability of the measurement results.
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The function of this softkey is identical to the Sweeptime Manual softkey in the "Band-
width" menu.

SCPI command:
[SENSe: ] SWEep: TIME on page 215

Fast ACLR (On/Off) — Ch Power ACLR
Switches between the IBW method ("Fast ACLR Off") and the zero span method ("Fast
ACLR On").

When switched on, the analyzer sets the center frequency consecutively to the different
channel center frequencies and measures the power with the selected measurement time
(= sweep time/number of channels). The RBW filters suitable for the selected standard

and frequency offset are automatically used (e.g. root raised cos with IS 136). For details
on available channel filters see chapter 4.1.3.3, "Selecting the Appropriate Filter Type",
on page 105.

The RMS detector is used for obtaining correct power measurement results. Therefore
this requires no software correction factors.

Measured values are output as a list. The powers of the transmission channels are output
in dBm, the powers of the adjacent channels in dBm.

The sweep time is selected depending on the desired reproducibility of results. Repro-
ducibility increases with sweep time since power measurement is then performed over a
longer time period. As a general approach, it can be assumed that approx. 500 non-
correlated measured values are required for a reproducibility of 0.5 dB (99 % of the
measurements are within 0.5 dB of the true measured value). This holds true for white
noise. The measured values are considered as non-correlated if their time interval cor-
responds to the reciprocal of the measured bandwidth.

With IS 136 the measurement bandwidth is approx. 25 kHz, i.e. measured values at an
interval of 40 ps are considered as non-correlated. A measurement time of 40 ms is thus
required per channel for 1000 measured values. This is the default sweep time which the
analyzer sets in coupled mode. Approx. 5000 measured values are required for a repro-
ducibility of 0.1 dB (99 %), i.e. the measurement time is to be increased to 200 ms.

SCPI command:
[SENSe: ] POWer:HSPeed on page 209

Set CP Reference — Ch Power ACLR

Defines the currently measured channel power as the reference value if channel power
measurement is activated. The reference value is displayed in the "Tx1 (Ref) Power" field;
the default value is 0 dBm.

The softkey is available only for multi carrier ACLR measurements.

In adjacent-channel power measurement with one or several carrier signals, the power
is always referenced to a transmission channel, i.e. no value is displayed for "Tx1 (Ref)
Power".

SCPI command:
[SENSe: ] POWer:ACHannel :REFerence:AUTO ONCE on page 206
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Noise Correction — Ch Power ACLR

If activated, the results are corrected by the instrument's inherent noise, which increases
the dynamic range.

When the function is switched on, a reference measurement of the instrument's inherent
noise is carried out. The noise power measured is then subtracted from the power in the
channel that is being examined.

The inherent noise of the instrument depends on the selected center frequency, resolu-
tion bandwidth and level setting. Therefore, the correction function is disabled whenever
one of these parameters is changed. A disable message is displayed on the screen.

To enable the correction function in conjunction with the changed setting, press the soft-
key once more. A new reference measurement is carried out.

SCPI command:
[SENSe: ] POWer:NCORrection on page 209

Adapt to Signal < Ch Power ACLR
Opens a submenu to configure the measurment with the following softkeys:

Auto Level & Time «— Adapt to Signal < Ch Power ACLR
The Auto Level and Time softkey automatically adjust the reference level and the trigger
to frame time to their optimum levels. This prevents overloading of the analyzer

Current measurements are aborted when pressing the softkey and resumed after the
automatic level detection is finished.

Start Slot — Adapt to Signal — Ch Power ACLR
Sets the first slot of the measurement.

Stop Slot — Adapt to Signal — Ch Power ACLR
Sets the last slot of the measurement.

Spectrum Emission Mask
Performs a comparison of the signal power in different carrier offset ranges with the
maximum values specified in the standard.

For details on screen layout and default values see the description of the Spectrum
Emission Mask.

Also opens the Spectrum Emission Mask submenu containing the following softkeys:

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 168
CALCulate<n>:MARKer:FUNCtion:CDPower[:BTS]:RESult on page 127

Sweep List — Spectrum Emission Mask
Opens a submenu to edit the sweep list and displays the "Sweep List" dialog box
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Sweep List dialog box < Sweep List < Spectrum Emission Mask

After a preset, the sweep list contains a set of default ranges and parameters. For each
range, you can change the parameters listed below. To insert or delete ranges, use the
"Insert Before Range", "Insert After Range", "Delete Range" softkeys. The measurement
results are not updated during editing but on closing the dialog box ("Edit Sweep List/
Close Sweep List" softkey, see "Edit Sweep List/Close Sweep List" on page 69).

The changes of the sweep list are only kept until you load another parameter set (by
pressing PRESET or by loading an XML file). If you want a parameter set to be available
permanently, create an XML file for this configuration (for details refer to chapter 4.1.3.7,
"Format Description of Spectrum Emission Mask XML Files", on page 108).

If you load one of the provided XML files ("Load Standard" softkey, see "Load Standard"
on page 73), the sweep list contains ranges and parameters according to the selected
standard. For further details refer also to chapter 4.1.3.8, "Provided XML Files for the
Spectrum Emission Mask Measurement", on page 114.

Note: If you edit the sweep list, always follow the rules and consider the limitations
described in chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

Range Start / Range Stop < Sweep List dialog box <— Sweep List < Spectrum
Emission Mask

Sets the start frequency/stop frequency of the selected range. Follow the rules described
in chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

In order to change the start/stop frequency of the first/last range, select the appropriate
span with the SPAN key. If you set a span that is smaller than the overall span of the
ranges, the measurement includes only the ranges that lie within the defined span and
have a minimum span of 20 Hz. The first and last ranges are adapted to the given span
as long as the minimum span of 20 Hz is not violated.

Frequency values for each range have to be defined relative to the center frequency. The
reference range has to be centered on the center frequency. The minimum span of the
reference range is given by the current TX Bandwidth.

SCPI command:
[SENSe:]ESPectrum:RANGe<range>[:FREQuency] : STARt on page 188
[SENSe: ]ESPectrum:RANGe<range>[:FREQuency] : STOP on page 188

Fast SEM — Sweep List dialog box < Sweep List — Spectrum Emission Mask
Activates Fast SEM mode for all ranges in the sweep list. For details see chapter 4.1.3.9,
"Fast Spectrum Emission Mask Measurements”, on page 116.

SCPI command:
[SENSe: ]ESPectrum:HighSPeed on page 184

Filter Type — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the filter type for this range. For details on filters see also chapter 4.1.3.3, "Selecting
the Appropriate Filter Type", on page 105.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:FILTer:TYPE on page 187
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RBW — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the RBW value for this range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:BANDwidth on page 186

VBW «— Sweep List dialog box <— Sweep List < Spectrum Emission Mask
Sets the VBW value for this range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:BANDwidth:VIDeo on page 186

Sweep Time Mode «— Sweep List dialog box — Sweep List < Spectrum Emission
Mask
Activates or deactivates the auto mode for the sweep time.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:SWEep:TIME:AUTO on page 193

Sweep Time — Sweep List dialog box < Sweep List — Spectrum Emission Mask
Sets the sweep time value for the range.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:SWEep:TIME on page 192

Ref. Level — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the reference level for the range.

SCPI command:
[SENSe: |ESPectrum:RANGe<range>:RLEVel on page 192

RF Att. Mode — Sweep List dialog box <— Sweep List — Spectrum Emission Mask
Activates or deactivates the auto mode for RF attenuation.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:INPut:ATTenuation:AUTO on page 189

RF Attenuator — Sweep List dialog box — Sweep List < Spectrum Emission Mask
Sets the attenuation value for that range.

SCPI command:
[SENSe:]ESPectrum:RANGe<range>:INPut:ATTenuation on page 188

Preamp < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Switches the preamplifier on or off.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:INPut:GAIN:STATe on page 189

Transd. Factor < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets a transducer for the specified range. You can only choose a transducer that fulfills
the following conditions:

e The transducer overlaps or equals the span of the range.
e The x-axis is linear.

|
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e The unitis dB.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:TRANsducer on page 193

Limit Check 1-4 — Sweep List dialog box — Sweep List — Spectrum Emission Mask
Sets the type of limit check for all ranges. Possible states are:

Table 4-1: Spectrum Emission Mask measurements:

Absolute Checks only the absolute limits defined.

Relative Checks only the relative limits. Relative limits are defined as relative to the measured
power in the reference range.

Abs and Rel Combines the absolute and relative limit. The limit check fails when both limits are
violated.

Abs or Rel Combines the absolute and relative limit. The limit check fails when one of the limits is
violated.

The limit state affects the availability of all limit settings ("Abs Limit Start" on page 68,
"Abs Limit Stop" on page 68, "Rel Limit Start" on page 68, "Rel Limit Stop"

on page 69).

Depending on the number of active power classes (see "Power Class" dialog box), the
number of limits that can be set varies. Up to four limits are possible. The sweep list is
extended accordingly.

SCPI command:
[SENSe:]ESPectrum:RANGe<range>:LIMit<source>:STATe on page 191
CALCulate<n>:LIMit<k>:FATIL on page 147

Abs Limit Start — Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets an absolute limit value at the start frequency of the range [dBm].

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 68).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STARt

on page 190

Abs Limit Stop < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets an absolute limit value at the stop frequency of the range [dBm].

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 68).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:ABSolute:STOP

on page 190

Rel Limit Start < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets a relative limit value at the start frequency of the range [dBc].

Operating Manual 1173.0743.02 — 04 68



R&S® FSV-K76/-K773GPP TD-SCDMA BTS and UE Measurement Application (R&S FSV-K76 / -K77)

|
Instrument Functions

This parameter is only available if the limit check is set accordingly (see "Limit Check
1-4" on page 68).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:RELative:STARt

on page 191

Rel Limit Stop < Sweep List dialog box < Sweep List < Spectrum Emission Mask
Sets a relative limit value at the stop frequency of the range [dBc].

This parameter is only available if the limit check is set accordingly (see "Sweep List
dialog box" on page 66).

SCPI command:

[SENSe: ]ESPectrum:RANGe<range>:LIMit<source>:RELative:STOP

on page 191

Edit Sweep List/Close Sweep List — Sweep List — Spectrum Emission Mask
Opens/closes the "Sweep List" dialog box. Closing the dialog box updates the measure-
ment results.

Insert before Range — Sweep List — Spectrum Emission Mask

Inserts a new range to the left of the currently focused range. The range numbers of the
currently focused range and all higher ranges are increased accordingly. The maximum
number of ranges is 20.

For further details refer to chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

SCPI command:
ESP:RANG3:INS BEF, see [SENSe: |ESPectrum:RANGe<range>:INSert
on page 189

Insert after Range — Sweep List — Spectrum Emission Mask
Inserts a new range to the right of the currently focused range. The range numbers of all
higher ranges are increased accordingly. The maximum number of ranges is 20.

For further details refer to chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

SCPI command:
ESP:RANG1:INS AFT, see [SENSe:]ESPectrum:RANGe<range>:INSert
on page 189

Delete Range < Sweep List «— Spectrum Emission Mask

Deletes the currently focused range, if possible. The range numbers are updated accord-
ingly. For further details refer to chapter 4.1.3.5, "Ranges and Range Settings",

on page 107.

SCPI command:
[SENSe: ]ESPectrum:RANGe<range>:DELete on page 187

Edit Reference Range — Sweep List < Spectrum Emission Mask
Opens the "Reference Range" dialog box to edit the additional settings used for SEM
measurements.
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Reference Range £

—Power Reference Type

Power Reference Type: |fo‘ Channel Power  Peak Pﬂwerl

—Channel Power Settings

Tx Bandwidth: 3.84 MHz

RRC Filter State: & ON " OFF

~RRC Filter Settings

Alpha: |D.22

Two different power reference types are supported:

e "Peak Power"

Measures the highest peak within the reference range.

"Channel Power"

Measures the channel power within the reference range (integral bandwidth method).
If the "Channel Power" reference power type is activated, the dialog box is extended
to define additional settings:

"Tx Bandwidth"

Defines the bandwidth used for measuring the channel power:

minimum span < value < span of reference range

"RRC Filter State"

Activates or deactivates the use of an RRC filter.

"RRC Filter Settings"

Sets the alpha value of the RRC filter. This window is only available if the RRC filter
is activated.

For further details refer to chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

SCPI command:

[SENSe: ]ESPectrum:RTYPe on page 194

[SENSe: ]ESPectrum:BWID on page 183
[SENSe:]ESPectrum:FILTer [ :RRC] [:STATe] on page 184
[SENSe:]ESPectrum:FILTer [ :RRC] : ALPHa on page 184

Edit Reference Range < Spectrum Emission Mask
Opens the "Reference Range" dialog box to edit the additional settings used for SEM
measurements.
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Reference Range £

—Power Reference Type

Power Reference Type: |fo‘ Channel Power  Peak Pﬂwerl

—Channel Power Settings

Tx Bandwidth: 3.84 MHz

RRC Filter State: & ON " OFF

~RRC Filter Settings

Alpha: |D.22

Two different power reference types are supported:

e "Peak Power"

Measures the highest peak within the reference range.

"Channel Power"

Measures the channel power within the reference range (integral bandwidth method).
If the "Channel Power" reference power type is activated, the dialog box is extended
to define additional settings:

"Tx Bandwidth"

Defines the bandwidth used for measuring the channel power:

minimum span < value < span of reference range

"RRC Filter State"

Activates or deactivates the use of an RRC filter.

"RRC Filter Settings"

Sets the alpha value of the RRC filter. This window is only available if the RRC filter
is activated.

For further details refer to chapter 4.1.3.5, "Ranges and Range Settings", on page 107.

SCPI command:

[SENSe: ]ESPectrum:RTYPe on page 194

[SENSe: ]ESPectrum:BWID on page 183
[SENSe:]ESPectrum:FILTer [ :RRC] [:STATe] on page 184
[SENSe:]ESPectrum:FILTer [ :RRC] : ALPHa on page 184

Edit Power Classes «— Spectrum Emission Mask
Opens a dialog box to modify the power class settings.

|
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x|
Used Power Classes: I All j
Power Class PMin < =P< PMax
Power Class 1 |-INF -63.5 dBm Sweep List
Power Class 2 |-63.5 dBm -40.0 dBm Sweep List
Power Class 2 |-40.0 dBm +IMNF Sweep List
Add Remove

Used Power Classes < Edit Power Classes < Spectrum Emission Mask
Choose the power classes to be used from this dropdown menu. It is only possible to
select either one of the defined power classes or all of the defined power classes together.

Only power classes for which limits are defined are available for selection.

If "All" is selected, the power class that corresponds to the currently measured power in
the reference range is used. The limits assigned to that power class are applied (see
"PMin/PMax" on page 72).

SCPI command:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLusive]
on page 148

To define all limits in one step:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:LIMit[:STATe]
on page 149

PMin/PMax «— Edit Power Classes «— Spectrum Emission Mask

Defines the level limits for each power class. The range always starts at -200 dBm (-INF)
and always stops at 200 dBm (+INF). These fields cannot be modified. If more than one
Power Class is defined, the value of "PMin" must be equal to the value of "PMax" of the
last Power Class and vice versa.

Note that the power level may be equal to the lower limit, but must be lower than the
upper limit:

F)minép<Pmax

SCPI command:

CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MINimum on page 150
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>:MAXimum on page 150

|
Operating Manual 1173.0743.02 — 04 72



R&S® FSV-K76/-K773GPP TD-SCDMA BTS and UE Measurement Application (R&S FSV-K76 / -K77)

|
Instrument Functions

Sweep List — Edit Power Classes < Spectrum Emission Mask
See "Sweep List" on page 65

Add/Remove — Edit Power Classes «— Spectrum Emission Mask

Activates or deactivates power classes to be defined. Up to four power classes can be
defined. The number of active power classes affects the availability of the items of the
Used Power Classes dropdown menu.

SCPI command:
CALCulate<n>:LIMit<k>:ESPectrum:PCLass<Class>[:EXCLusive]
on page 148

Load Standard <« Spectrum Emission Mask

Opens a dialog box to select an XML file which includes the desired standard specifica-
tion. For details on the provided XML files refer to chapter 4.1.3.8, "Provided XML Files
for the Spectrum Emission Mask Measurement”, on page 114.

SCPI command:
[SENSe: ]ESPectrum: PRESet [ : STANdard] on page 185

Save As Standard — Spectrum Emission Mask

Opens the "Save As Standard" dialog box, in which the currently used SEM settings and
parameters can be saved and exported into an *.xml file. Enter the name of the file in the
"File name" field. For details on the structure and contents of the XML file refer to chap-
ter 4.1.3.7, "Format Description of Spectrum Emission Mask XML Files", on page 108.

SCPI command:
[SENSe: ]ESPectrum: PRESet : STORe on page 186

Meas Start/Stop < Spectrum Emission Mask
Aborts/restarts the current measurement and displays the status:

"Start" The measurement is currently running.

"Stop" The measurement has been stopped, or, in single sweep mode, the end
of the sweep has been reached.

SCPI command:
ABORt on page 233
INITiate<n>:ESPectrum on page 235

Restore Standard Files — Spectrum Emission Mask
Copies the XML files from the C:\R_S\instr\sem backup folder to the C:
\R_S\instr\sem_ std folder. Files of the same name are overwritten.

SCPI command:
[SENSe: ]ESPectrum: PRESet :RESTore on page 185

Adapt to Signal — Spectrum Emission Mask
Opens a submenu to configure the measurment with the following softkeys:

Auto Level & Time — Adapt to Signal < Spectrum Emission Mask
The Auto Level and Time softkey automatically adjust the reference level and the trigger
to frame time to their optimum levels. This prevents overloading of the analyzer
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Current measurements are aborted when pressing the softkey and resumed after the
automatic level detection is finished.

Start Slot — Adapt to Signal < Spectrum Emission Mask
Sets the first slot of the measurement.

Stop Slot — Adapt to Signal «— Spectrum Emission Mask
Sets the last slot of the measurement.

Occupied Bandwidth
Starts measurement of the bandwidth assigned to the signal.

For details on screen layout and default values see the description of the Occupied
Bandwidth.

Also opens the Occupied Bandwidth submenu containing the following softkeys:

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 168
CALCulate<n>:MARKer:FUNCtion:CDPower[:BTS] :RESult on page 127

% Power Bandwidth (span > 0) — Occupied Bandwidth
Opens an edit dialog box to enter the percentage of total power in the displayed frequency
range which defines the occupied bandwidth. Values from 10% to 99.9% are allowed.

SCPI command:
[SENSe: ] POWer:BANDwidth |BWIDth on page 209

Channel Bandwidth (span > 0) < Occupied Bandwidth

Opens an edit dialog box to enter the channel bandwidth for the transmission channel.
The specified channel bandwidth is used for optimization of the test parameters (for
details see chapter 4.1.3.11, "Optimized Settings for CP/ACLR Test Parameters",

on page 119). The default setting is 14 kHz.

For measurements in line with a specific transmission standard, the bandwidth specified
by the standard for the transmission channel must be entered.

SCPI command:
[SENSe: ] POWer:ACHannel :BANDwidth |BWIDth [ :CHANnel<channel>]
on page 201

Adapt to Signal — Occupied Bandwidth
Opens a submenu to configure the measurment with the following softkeys:

Auto Level & Time < Adapt to Signal < Occupied Bandwidth
The Auto Level and Time softkey automatically adjust the reference level and the trigger
to frame time to their optimum levels. This prevents overloading of the analyzer

Current measurements are aborted when pressing the softkey and resumed after the
automatic level detection is finished.

Start Slot — Adapt to Signal — Occupied Bandwidth
Sets the first slot of the measurement.
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Stop Slot < Adapt to Signal «— Occupied Bandwidth
Sets the last slot of the measurement.

Adjust Settings — Occupied Bandwidth

Automatically optimizes all instrument settings for the selected channel configuration
(channel bandwidth, channel spacing) within a specific frequency range (channel band-
width). The adjustment is carried out only once. If necessary, the instrument settings can
be changed later.

For details on the settings of span, resolution bandwidth, video bandwidth, detector and
trace averaging see chapter 4.1.3.11, "Optimized Settings for CP/ACLR Test Parame-
ters", on page 119.

SCPI command:
[SENSe: ] POWer:ACHannel : PRESet on page 205

CCDF
Starts the measurement of the Complementary Cumulative Distribution Function and the
Crest factor.

For details on screen layout and default values see the description of the Complementary
Cumulative Distribution Function (CCDF).

SCPI command:
CONFigure:CDPower [:BTS] :MEASurement on page 168

Percent Marker — CCDF

Opens an edit dialog box to enter a probability value and to position marker 1. Thus, the
power which is exceeded with a given probability can be determined very easily. If marker
1 is deactivated, it will be switched on automatically.

As all markers, the percent marker can be moved simply by touching it with a finger or
mouse cursor and dragging it to the desired position.

SCPI command:
CALCulate<n>:MARKer<m>:Y:PERCent on page 157

Res BW « CCDF
Opens an edit dialog box to set the resolution bandwidth directly.

For correct measurement of the signal statistics the resolution bandwidth has to be wider
than the signal bandwidth in order to measure the actual peaks of the signal amplitude
correctly. In order not to influence the peak amplitudes the video bandwidth is automat-
ically set to 10 MHz. The sample detector is used for detecting the video voltage.

SCPI command:
[SENSe:]BANDwidth|BWIDth[:RESolution] on page 194

# of Samples «— CCDF
Opens an edit dialog box to set the number of power measurements that are taken into
account for the statistics.
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Apart from the number of measurements the overall measurement time depends also on
the set resolution bandwidth as the resolution bandwidth directly influences the sampling
rate.

SCPI command:
CALCulate<n>:STATistics:NSAMples on page 160

Scaling «— CCDF
Opens a submenu to change the scaling parameters of x- and y-axis.

x-Axis Ref Level — Scaling < CCDF

Opens an edit dialog box to enter the reference level in the currently active unit (dBm,
dBuV, etc). The function of this softkey is identical to the "Ref Level" softkey in the
"Amplitude" menu (see "Ref Level" on page 19).

For the APD function this value is mapped to the right diagram border. For the CCDF
function there is no direct representation of this value on the diagram as the x-axis is
scaled relatively to the measured mean power.

SCPI command:
CALCulate<n>:STATistics:SCALe:X:RLEVel on page 162

x-Axis Range «— Scaling — CCDF
Opens the "Range" submenu to select a value for the level range to be covered by the
statistics measurement selected.

SCPI command:
CALCulate<n>:STATistics:SCALe:X:RANGe on page 161

Range Log 100 dB — x-Axis Range < Scaling — CCDF

Sets the level display range to 100 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISP:WIND:TRAC:Y 100DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 171).

Range Log 50 dB — x-Axis Range — Scaling — CCDF

Sets the level display range to 50 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISP:WIND:TRAC:Y 50DB

Sets the level display range to 50 dB (see DISPlay [ :WINDow<n>] : TRACe<t>:Y[:
SCALe] on page 171).
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Range Log 10 dB — x-Axis Range — Scaling — CCDF

Sets the level display range to 10 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISP:WIND:TRAC:Y 10DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 171).

Range Log 5 dB — x-Axis Range — Scaling — CCDF

Sets the level display range to 5 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISP:WIND:TRAC:Y 5DB (see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 171).

Range Log 1 dB < x-Axis Range — Scaling — CCDF

Sets the level display range to 1 dB.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISP:WIND:TRAC:Y 1DB(see DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe]
on page 171).

Range Log Manual — x-Axis Range — Scaling — CCDF

Opens an edit dialog box to enter a value for logarithmic scaling for the level display
range.

SCPI command:

DISP:WIND:TRAC:Y:SPAC LOG

(To define logarithmic scaling, see DISPlay [ :WINDow<n>] : TRACe<t>:Y:SPACing
on page 175.)

DISPlay[:WINDow<n>]:TRACe<t>:Y[:SCALe] on page 171

Range Linear % < x-Axis Range — Scaling — CCDF
Selects linear scaling in % for the level display range, i.e. the horizontal grid lines are
labeled in %. The grid is divided in decadal steps.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in % referenced to the voltage value at the position of marker 1. This is the default setting
for linear scaling.

SCPI command:
DISP:TRAC:Y:SPAC LIN,see DISPlay[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 175
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Range Lin. Unit — x-Axis Range — Scaling — CCDF
Selects linear scaling in dB for the level display range, i.e. the horizontal lines are labeled
in dB.

Markers are displayed in the selected unit ("Unit" softkey). Delta markers are displayed
in dB referenced to the power value at the position of marker 1.

SCPI command:
DISP:TRAC:Y:SPAC LDB, see DISPlay|[:WINDow<n>]:TRACe<t>:Y:SPACing
on page 175

y-Axis Max Value — Scaling — CCDF

Opens an edit dialog box to define the upper limit of the displayed probability range.
Values on the y-axis are normalized which means that the maximum value is 1.0. The y-
axis scaling is defined via the "Y-unit %/Abs" softkey (see "y-Unit %/Abs" on page 78).
The distance between max and min value must be at least one decade.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:UPPer on page 163

y-Axis Min Value — Scaling — CCDF

Opens an edit dialog box to define the lower limit of the displayed probability range. Val-
ues in the range 7e™ < value < 0.1 are allowed. The y-axis scaling is defined via the "y-
Unit %/Abs" on page 78 softkey. The distance between max and min value must be at
least one decade.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:LOWer on page 162

y-Unit %/Abs — Scaling — CCDF
Defines the scaling type of the y-axis. The default value is absolute scaling.

SCPI command:
CALCulate<n>:STATistics:SCALe:Y:UNIT on page 162

Default Settings < Scaling — CCDF
Resets the x- and y-axis scalings to their preset values.

x-axis ref level: -10 dBm
x-axis range APD: 100 dB
x-axis range CCDF: 20dB
y-axis upper limit: 1.0
y-axis lower limit: 1E-6

SCPI command:
CALCulate<n>:STATistics:PRESet on page 160
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Adjust Settings «— Scaling — CCDF

Adjusts the level settings according to the measured difference between peak and min-
imum power for APD measurement or peak and mean power for CCDF measurement in
order to obtain maximum power resolution. Adjusts the reference level to the current input
signal. For details see also the "Adjust Ref LvI" softkey ("Adjust Ref LvI" on page 38).

SCPI command:
CALCulate<n>:STATistics:SCALe:AUTO ONCE on page 161

Gated Trigger (On/Off) — CCDF

Activates and deactivates the gating for statistics functions for the ACP and the CCDF
channel. The trigger source is changed to "EXTERN" if this function is switched on. The
gate ranges are defined using the "Gate Ranges" softkey (see "Gate Ranges"

on page 79).

SCPI command:

[SENSe: ] SWEep:EGATe on page 211

[SENSe: ] SWEep:EGATe: SOURce on page 212

Gate Ranges «— CCDF
Opens a dialog to configure up to 3 gate ranges for each trace.

For details on configuration, see "Defining gated triggering for APD and CCDF meas-
urements" in the base unit description.
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