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R&S®VSE-K10x (LTE Downlink) Documentation Overview

Specifications and brochures

1 Documentation Overview

This section provides an overview of the R&S VSE user documentation. Unless speci-
fied otherwise, you find the documents at:

www.rohde-schwarz.com/manual/VSE
Further documents are available at:

www.rohde-schwarz.com/product/VSE

1.1 User Manuals and Help

Separate user manuals are provided for the base software and additional software

applications:

e Base software manual
Contains the description of the graphical user interface, an introduction to remote
control, the description of all remote control commands, programming examples,
and information on maintenance, software interfaces and error messages.

e Software application manuals
Contain the description of the specific functions of a software application, including
the remote control commands. Basic information on operating the R&S VSE is not
included.

The contents of the user manuals are available as help in the R&S VSE. The help
offers quick, context-sensitive access to the complete information for the base software
and the software applications.

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

1.2 Specifications and brochures

The specifications document, also known as the data sheet, contains the technical
specifications of the R&S VSE. It also lists the firmware applications and their order
numbers, and optional accessories.

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

See www.rohde-schwarz.com/brochure-datasheet/VSE
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R&S®VSE-K10x (LTE Downlink) Documentation Overview
Videos

1.3 Release Notes and Open Source Acknowledgment
(OSA)

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

The software uses several valuable open source software packages. An open source
acknowledgment document provides verbatim license texts of the used open source
software.

See www.rohde-schwarz.com/software/VSE

1.4 Application Notes, Application Cards, White Papers,
etc.

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

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

1.5 Videos

Find various videos on Rohde & Schwarz products and test and measurement topics
on YouTube: https://www.youtube.com/@Rohde-Schwarz
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R&S®VSE-K10x (LTE Downlink) Welcome to the LTE measurement application

Overview of the LTE applications

2 Welcome to the LTE measurement applica-
tion

The LTE measurement application is a firmware application that adds functionality
to perform measurements on LTE signals according to the 3GPP standard to the
R&S VSE.

This user manual contains a description of the functionality that the application pro-
vides, including remote control operation. Functions that are not discussed in this
manual are the same as in the spectrum application and are described in the R&S VSE
User Manual. The latest versions of the manuals are available for download at the
product homepage.

https://www.rohde-schwarz.com/manual/vse.

e Overview of the LTE appliCationS.........ccooi i e 9
e LTE measurement application seleCtion.......ccccceeeieiiiiiiiiiii 11
o Display iNfOrmMation.......ccoooiiii i ————— 11

2.1 Overview of the LTE applications

You can equip the R&S VSE with one or more LTE applications. Each of the applica-
tions provides functionality for specific measurement tasks.

R&S VSE-K100
The R&S VSE-K100 is the base license for LTE measurements on the downlink.
All licenses that unlock additional features require this base license.

e Basic signal characteristics (like frequency, channel bandwidth or cyclic prefix).

e Demodulation and configuration of the PDSCH transmitted over a single antenna
and without precoding functionality.

e Characteristics of the synchronization and reference signals.

e Consideration of various control channels in the measurement (for example the
PBCH or the PPDCH).

e Analysis of individual antennas in a MIMO setup.
e Tools to refine and filter the measurement results.

e \Various result displays that show the measured signal characteristics in a diagram
or a numeric result table.

e Available measurements: EVM, ACLR and SEM.

R&S VSE-K101
The R&S VSE-K101 is the base license for LTE measurements on the downlink.

e Basic signal characteristics (like frequency, channel bandwidth or cyclic prefix).

User Manual 1176.8980.02 — 15 9
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Overview of the LTE applications

e Demodulation and configuration of the subframes transmitted over a single
antenna.

e Characteristics of the demodulation and sounding reference signals.
e Consideration of the PUSCH, PUCCH and PRACH channels.

e Analysis of individual antennas in a MIMO setup.

e Tools to refine and filter the measurement results.

e Various result displays that show the measured signal characteristics in a diagram
or a numeric result table.

e Available measurements: EVM, ACLR and SEM.

R&S VSE-K102

The R&S VSE-K102 is a license that adds functionality to measure LTE advanced
signals and analyze MIMO setups on the downlink.

e Support of 1024QAM modulation.

e Consideration of the precoding schemes defined in the 3GPP standard.

e Support of carrier aggregation.

e Measurements on multimedia broadcast single frequency networks (MBSFNs).

e Additional measurements: time alignment error, multi-carrier ACLR, cumulative
ACLR and multi-SEM.

R&S VSE-K103

The R&S VSE-K103 is a license that adds functionality to measure LTE advanced
signals and analyze MIMO setups on the uplink.

e Support of 256QAM modulation.

e Consideration of the enhanced PUSCH and PUCCH characteristics.

e Support of carrier aggregation.

e Additional measurements: time alignment error, multi-carrier ACLR and multi SEM.

R&S VSE-K104

The R&S VSE-K104 is a license that adds functionality to measure LTE TDD signals
on the downlink.

The features are basically the same as in the R&S VSE-K100 with additional features
that allow you to configure TDD subframes. It also provides tools to measure the
On/Off Power.

R&S VSE-K105

The R&S VSE-K105 is a license that adds functionality to measure LTE TDD signals
on the uplink.

The features are basically the same as in the R&S VSE-K100 with additional features
that allow you to configure TDD subframes. It also provides tools to measure the
On/Off Power.
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R&S®VSE-K10x (LTE Downlink) Welcome to the LTE measurement application

2.2

2.3

Display information

LTE measurement application selection
The LTE measurement application adds a new application to the R&S VSE.

Starting the application

1. & Channel

Select the "Add Channel" function in the "Sequence" tool window.

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

2. Select the "LTE" item.

LTE

The R&S VSE opens a new measurement channel for the LTE application.

The application starts with the default settings. You can configure measurements with
the items in the "Meas Setup" menu.

For more information see Section 5, "Configuration”, on page 58.

Display information

The following figure shows a typical measurement diagram of the LTE application.
All different information areas are labeled. They are explained in more detail in the
following sections.
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R&S®VSE-K10x (LTE Downlink) Welcome to the LTE measurement application

Display information

LTE

Ref Level 0.00 dBm | Freq 13.25(GHz )| FOD, 10MHz  Capture Time 201 ms  Subframe All

Att 10 dB 1T¢/1Rx FrameCount 0of 0(0)

* 4 LTE: 1 Capture Buffer W] - ¥ LTE 3 EVM vs Carrier @1 Avg® 2 Mine 3 Max 3

0.0 ms 2.01 ms/f 20,1 ms

» 4% LTE: 4 Constellation Diagram i | - ¥ LTE: 5 Power Spectrum ol Clrw 3 W
Poi sured : 0

* ¢ LTE: 2 Result Summary

EVM PDSC QAM |
Results for Selection  SF All, Sel Ant1

1 = Window title bar with information about the diagram and its traces
2 = Channel bar with measurement settings

3 = Diagram area

4 = Diagram footer with information about the contents of the diagram
5 = Color code for windows of the same channel (here: red)

Channel bar information

In the LTE measurement application, the R&S VSE shows the following settings:

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

Ref Level Reference level

Att Mechanical and electronic RF attenuation

Freq Frequency

Mode LTE standard

MIMO Number of Tx and Rx antennas in the measurement setup
Capture Time Signal length that has been captured

Frame Count Number of frames that have been captured

Selected Subframe Subframe considered in the signal analysis

In addition, the channel bar also displays information on instrument settings that affect
the measurement results even though this is not immediately apparent from the dis-
play of the measured values (e.g. transducer or trigger settings). This information is
displayed only when applicable for the current measurement. For a comprhensive
description, refer to the user manual of the R&S VSE.
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R&S®VSE-K10x (LTE Downlink) Welcome to the LTE measurement application

Display information

Window title bar information
The information in the window title bar depends on the result display.

The "Constellation Diagram", for example, shows the number of points that have been
measured.

Status bar information

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

Regarding the synchronization state, the application shows the following labels.

e Sync OK
The synchronization was successful. The status bar is green.

e Sync Failed
The synchronization was not successful. The status bar is red.
There can be three different synchronization errors.

— Sync Failed (Cyclic Prefix): The cyclic prefix correlation failed.
— Sync Failed (P-SYNC): The P-SYNC correlation failed.
— Sync Failed (S-SYNC): The S-SYNC correlation failed.
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Selecting measurements

3 Measurements and result displays

3.1

The LTE measurement application features a set of measurements that allow you to
analyze different aspects of the signal.

e Measurements define the way that the R&S VSE captures and analyzes the signal.

e Result displays visualize various aspects of the analyzed data in a diagram or a
table. Each measurement has a defined set of result displays.
Result displays can be a single window in the user interface or have several
subwindows.

Remote command:
Measurement selection: CONFigure[:LTE] :MEASurement on page 184

Result display selection: LAYout : ADD [ :WINDow] ? on page 139

o  SeleCting MEaSUMEMENTS. .....iiii ittt 14
o  Selecting result diSPlays.......ccuuu i e 15
e Performing MeasUr€mMENTES...........uuuiiiiiieieeeiie it e e e e e s sscr e e e e e e e e e s e eeanrenes 15
®  1/Q MEASUIEIMENTS. .. ittt e e e e e e e e e e e e eeees 16
e Time alignment error MeasUrE€mMENTS..........ooviviiiiiiiiiiiicerese e e e e e e e e e e e e e e e eeeeeeeeens 38
®  3GPP teSt SCENAIIOS. ....eeeeeiiieie ettt e e e e e e e e e 40

Selecting measurements

Access: "Overview" > "Select Measurement"

Selecting the type of measurement is the first step in 5G signal analysis. The measure-
ment that best suits your needs depends on your tasks.

Each type of measurement provides a predefined set of result displays that analyze
different aspects of the measured data.

EVM

EVM measurements record, process and demodulate the signal's I/Q data. The result
displays available for EVM measurements show various aspects of the LTE signal
quality.

For EVM measurements, you can combine the result displays in any way.

For more information on the result displays, see Section 3.4, "l/Q measurements",
on page 16.

Remote command:
CONFigure[:LTE] :MEASurement on page 184

Time alignment error

Time alignment error (TAE) measurements record, process and demodulate the sig-
nal's I/Q data. The result displays available for TAE measurements indicate how well
the antennas in a multi-antenna system are aligned.

For TAE measurements, you can combine the result displays in any way.
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Performing measurements

For more information on the result displays, see Section 3.5, "Time alignment error
measurements", on page 38.

Remote command:
CONFigure[:LTE] :MEASurement on page 184

3.2 Selecting result displays

Access: 5] or "Window" > "New Window"

The R&S VSE opens a menu to select result displays. The number and types of result
displays depend on the selected measurement.

In the default state, the user interface shows several result displays.

e Capture Buffer

e EVM vs Carrier

e Power Spectrum

e Result Summary

e Constellation Diagram

From that predefined state, add and remove result displays as you like. For more

information about working with the result displays, refer to the user manual of the
R&S VSE.

Remote command: LAYout : ADD[ :WINDow] 2 on page 139

Subwindows within result displays

For data captures with more than one data stream, for example more than one com-
ponent carrier, result displays have subwindows. Browse through the subwindows by
selecting the corresponding tab.

e The first tab shows the results for all data streams.

e The other tabs show the results for each individual data stream.

By default, the tabs are coupled to one another - if you select a certain data stream

in one display, the application also selects this data stream in the other result displays
(see Subwindow Coupling).

The number of subwindows (tabs) depends on the number of data streams.

3.3 Performing measurements

By default, the application measures the signal continuously. In "Continuous Sweep"
mode, the R&S VSE captures and analyzes the data again and again.

e For I/Q measurements, the amount of captured data depends on the capture time.

e For frequency sweep measurement, the amount of captured data depends on the
sweep time.
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3.4

I/Q measurements

In "Single Sweep" mode, the R&S VSE stops measuring after it has captured the data
once. The amount of data again depends on the capture time.

For more information about sweep modes, see the documentation of the R&S VSE.

Refreshing captured data

You can also repeat a measurement based on the data that has already been captured
with the "Refresh" function. Repeating a measurement with the same data can be
useful, for example, if you want to apply different modulation settings to the same 1/Q
data.

I/Q measurements

Access: [MEAS] > "EVM/Frequency Err/Power"

You can select the result displays from the evaluation bar and arrange them as you like
with the SmartGrid functionality.

Remote command:
Measurement selection: CONFigure[:LTE] : MEASurement on page 184

Result display selection: LAYout : ADD[ :WINDow] ? on page 139
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A AT = ¢ 4 = TSP 18
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Capture Buffer
The "Capture Buffer" shows the complete range of captured data for the last data
capture.

The x-axis represents time. The maximum value of the x-axis is equal to the Capture
Time.

The y-axis represents the amplitude of the captured I/Q data in dBm (for RF input).

The capture buffer uses the auto peak detector to evaluate the measurement data. The
auto peak detector determines the maximum and the minimum value of the measured
levels for each measurement point and combines both values in one sample point.

* 9 1 Capture Buffer
Frame Start Offspt @ 1. 216946 ms

1224 ms

Figure 3-1: Capture buffer without zoom

A colored bar at the bottom of the diagram represents the frame that is currently
analyzed. Different colors indicate the OFDM symbol type.

o [
Indicates the data stream.
o [
Indicates the reference signal and data.
o [
Indicates the P-Sync and data.
! J S—

Indicates the S-Sync and data.

A green vertical line at the beginning of the green bar in the capture buffer represents
the subframe start. The diagram also contains the "Start Offset" value. This value is the
time difference between the subframe start and capture buffer start.

When you zoom into the diagram, you can see that the bar is interrupted at certain
positions. Each small bar indicates the useful parts of the OFDM symbol.

User Manual 1176.8980.02 — 15 17



R&S®VSE-K10x (LTE Downlink) Measurements and result displays

I/Q measurements

L X! Capture Buffer

Framelstanofset 1. 215945 ms

”

4 k
1156363634 ms 69.96 psf 1.855999995 ms

Figure 3-2: Capture buffer after a zoom has been applied

Remote command:

Selection: LAY:ADD ? '1',LEFT,CBUF

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] : X? on page 161

Subframe start offset: FETCh [ :CC<cc>] : SUMMary: TFRame? on page 170

EVM vs Carrier

The "EVM vs Carrier" result display shows the error vector magnitude (EVM) of the
subcarriers. With the help of a marker, you can use it as a debugging technique to
identify any subcarriers whose EVM is too high.

The results are based on an average EVM that is calculated over the resource
elements for each subcarrier. This average subcarrier EVM is determined for each
analyzed subframe in the capture buffer.

If you analyze all subframes, the result display contains three traces.

e Average EVM
This trace shows the subcarrier EVM, averaged over all subframes.

e Minimum EVM
This trace shows the lowest (average) subcarrier EVM that has been found over
the analyzed subframes.

e Maximum EVM
This trace shows the highest (average) subcarrier EVM that has been found over
the analyzed subframes.

If you select and analyze one subframe only, the result display contains one trace that
shows the subcarrier EVM for that subframe only. Average, minimum and maximum
values in that case are the same. For more information, see "Subframe Selection"

on page 124.

The x-axis represents the center frequencies of the subcarriers. The y-axis shows the
EVM in % or in dB, depending on the EVIM Unit.
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* 9% 3 EVM s Carrier
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Remote command:

Selection LAY :ADD ? '1',LEFT,EVCA

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 161

EVM vs Symbol

The "EVM vs Symbol" result display shows the error vector magnitude (EVM) of the
OFDM symbols. You can use it as a debugging technique to identify any symbols
whose EVM is too high.

The results are based on an average EVM that is calculated over all subcarriers that
are part of a certain OFDM symbol. This average OFDM symbol EVM is determined for
all OFDM symbols in each analyzed subframe.

The x-axis represents the OFDM symbols, with each symbol represented by a dot on
the line. Any missing connections from one dot to another mean that the R&S VSE
could not determine the EVM for that symbol.

The number of displayed symbols depends on the subframe selection and the length of
the cyclic prefix.

For TDD signals, the result display does not show OFDM symbols that are not part of
the measured link direction.

On the y-axis, the EVM is plotted either in % or in dB, depending on the EVM Unit.

ws Symbol

0 Symhb 10 Symby 139 Symb

Remote command:

Selection: LAY:ADD 2 '1',LEFT,EVSY

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161
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EVM vs RB
The "EVM vs RB" result display shows the Error Vector Magnitude (EVM) for all
resource blocks that can be occupied by the PDSCH.

The results are based on an average EVM that is calculated over all resource elements
in the resource block. This average resource block EVM is determined for each ana-
lyzed subframe. If you analyze all subframes, the result display contains three traces.
e Average EVM
This trace shows the resource block EVM, averaged over all subframes.
e Minimum EVM
This trace shows the lowest (average) resource block EVM that has been found
over the analyzed subframes.
e Maximum EVM
This trace shows the highest (average) resource block EVM that has been found
over the analyzed subframes.

If you select and analyze one subframe only, the result display contains one trace
that shows the resource block EVM for that subframe only. Average, minimum and
maximum values in that case are the same. For more information, see "Subframe
Selection" on page 124.

The x-axis represents the PDSCH resource blocks. On the y-axis, the EVM is plotted
either in % or in dB, depending on the EVM Unit.

Remote command:

Selection: LAY:ADD ? '1',LEFT,EVRP

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 161

EVM vs Subframe

The "EVM vs Subframe" result display shows the Error Vector Magnitude (EVM) for
each subframe. You can use it as a debugging technique to identify a subframe whose
EVM is too high.

The result is an average over all subcarriers and symbols of a specific subframe.

The x-axis represents the subframes, with the number of displayed subframes being
10.

On the y-axis, the EVM is plotted either in % or in dB, depending on the EVM Unit.
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* 4 6 E¥M vs Subframe

Remote command:

Selection: LAY:ADD ? '1',LEFT,EVSU

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 161

Frequency Error vs Symbol

The "Frequency Error vs Symbol" result display shows the frequency error of each
symbol. You can use it as a debugging technique to identify any frequency errors within
symbols.

The result is an average over all subcarriers in the symbol.

The x-axis represents the OFDM symbols, with each symbol represented by a dot on
the line. The number of displayed symbols depends on the subframe selection and the
length of the cyclic prefix. Any missing connections from one dot to another mean that
the R&S VSE could not determine the frequency error for that symbol.

On the y-axis, the frequency error is plotted in Hz.

Note that the variance of the measurement results in this result display can be much
higher compared to the frequency error display in the numerical result summary,
depending on the PDSCH and control channel configuration. The potential difference is
caused by the number of available resource elements for the measurement on symbol
level.

* 3 4 Freq Error vs

Ty pea
Fiial oo
"‘.|| I|I|| hY Wl

Ty
Ay

0 Symb 10 Symby/ 139 Symb

Remote command:

Selection: LAY:ADD 2 '1',LEFT, FEVS

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161
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Power Spectrum
The "Power Spectrum" shows the power density of the complete capture buffer in
dBm/Hz.

The displayed bandwidth depends on the selected channel bandwidth.

The x-axis represents the frequency. On the y-axis, the power level is plotted.

* 4 5 Power Spectrum

Remote command:

Selection: LAY:ADD 2 '1',LEFT, PSPE

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161

Power vs Resource Block PDSCH
The "Power vs Resource Block PDSCH" result display shows the power of the physical
downlink shared channel per resource element averaged over one resource block.

By default, three traces are shown. One trace shows the average power. The second
and the third traces show the minimum and maximum powers respectively. You can
select to display the power for a specific subframe in the Subframe Selection dialog
box. In that case, the application shows the powers of that subframe only.

The x-axis represents the resource blocks. The displayed number of resource blocks
depends on the channel bandwidth or number of resource blocks you have set. On the
y-axis, the power is plotted in dBm.

* 3 6 Power vz RE PDSCH

e e
o .
-,
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——n =1
S

49 RB

Remote command:

Selection: LAY:ADD 2 '1',LEFT, PCRP

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161
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Power vs Resource Block RS
The "Power vs Resource Block RS" result display shows the power of the reference
signal per resource element averaged over one resource block.

By default, three traces are shown. One trace shows the average power. The second
and the third traces show the minimum and maximum powers respectively. You can
select to display the power for a specific subframe in the Subframe Selection dialog
box. In that case, the application shows the power of that subframe only.

The x-axis represents the resource blocks. The displayed number of resource blocks
depends on the channel bandwidth or number of resource blocks you have set. On the
y-axis, the power is plotted in dBm.

* 9 4 Power vs RB Ref Signal

Remote command:

Selection: LAY:ADD 2 '1',LEFT, PVRR

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 161

Channel Flatness
The "Channel Flatness" shows the relative power offset caused by the transmit chan-
nel.

The currently selected subframe depends on your selection.
The x-axis represents the frequency. On the y-axis, the channel flatness is plotted in
dB.

* 3 6 Channel Flathess

Remote command:

Selection: LAY:ADD ? '1',LEFT, FLAT

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[:DATA] :X? on page 161
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Group Delay
This "Group Delay" shows the group delay of each subcarrier.

The measurement is evaluated over the currently selected slot in the currently selected
subframe.

The currently selected subframe depends on your selection.

The x-axis represents the frequency. On the y-axis, the group delay is plotted in ns.

* ¥ 4 Group Delay

Remote command:

Selection: LAY:ADD ? '1',LEFT,GDEL

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161

Channel Flatness Difference
The "Channel Flatness Difference" shows the level difference in the spectrum flatness
result between two adjacent physical subcarriers.

The currently selected subframe depends on your selection.

The x-axis represents the frequency. On the y-axis, the power is plotted in dB.

* 3 6 Flatness Difference
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Remote command:

Selection: LAY:ADD 2 '1',LEFT,FDIF

Query (y-axis): TRACe:DATA?

Query (x-axis): TRACe<n>[ :DATA] :X? on page 161

Constellation Diagram
The "Constellation Diagram" shows the in-phase and quadrature phase results and is
an indicator of the quality of the modulation of the signal.

In the default state, the result display evaluates the full range of the measured input
data.
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Each color represents a modulation type.

I BPSK
I RBPSK
IN: MIXTURE

: QPSK
N 16QAM

: 64QAM

: 256QAM
I 1024QAM
N PSK (CAZAC)

You can filter the results by changing the evaluation range.

* 4 4 Constellation Diagram

Points Measured : 4

The constellation diagram also contains information about the current evaluation
range, including the number of points that are displayed in the diagram.

Remote command:

Selection: LAY:ADD ? '1',LEFT,CONS

Query: TRACe:DATA?

CCDF

The "Complementary Cumulative Distribution Function (CCDF)" shows the probability
of an amplitude exceeding the mean power. For the measurement uses the complete
capture buffer.

The x-axis represents the power relative to the measured mean power.

The y-axis plots the probability in %.

-19 dB

In addition to the diagram, the results for the CCDF measurement are summarized in
the CCDF table.
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Mean Mean power

Peak Peak power

Crest Crest factor (peak power — mean power)

10 % 10 % probability that the level exceeds mean power + [x] dB
1% 1 % probability that the level exceeds mean power + [x] dB
0.1% 0.1 % probability that the level exceeds mean power + [x] dB
0.01 % 0.01 % probability that the level exceeds mean power + [x] dB

Remote command:

Selection: LAY:ADD ? '1',LEFT,CCDF

Query (y-axis): TRACe:DATA?

Numerical results: CAL.Culate<n>:STATistics:CCDF:X<t>? on page 174
Numerical results: CALCulate<n>:STATistics:RESult<res>? on page 175

Allocation Summary
The "Allocation Summary" shows various parameters of the measured allocations in a
table.

Each row in the allocation table corresponds to an allocation. A set of several alloca-
tions make up a subframe. A horizontal line indicates the beginning of a new subframe.

Special allocations summarize the characteristics of all allocations in a subframe
("ALL") and the complete frame (allocation "ALL" at the end of the table).

* ¥ 6 Allocation Summary
Sub- Allocation =] . Power per
frame ID No of RBs Power [dB]  Medulation RE [dBI:]
0 5-A 0.000 QPsK -61,300
-0.004 I . -61.068
-0.002 -61.065
0.004 .

0.018 QPSE ; 0.903
1.142
PDCCH -0.001 QPFSE : 0.968

The columns of the table show the following properties for each allocation.
e The location of the allocation (subframe number).
e The ID of the allocation (channel type).
e Number of resource blocks used by the allocation.
e The relative power of the allocation in dB.
The R&S VSE does not calculate the PHICH power if you turn on boosting estima-
tion.
The modulation of the allocation.
The power of each resource element in the allocation in dBm.
The EVM of the allocation.
The unit depends on the EVM unit.
e The EVM over all codewords in a layer. The layer EVM is calculated for all data
allocations, and not for the DMRS or other physical signals.
The unit depends on the EVM unit.
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For PDSCH allocations that use beamforming, the table contains two values. One for
the PDSCH, and one for the UE-specific reference signal (UE RS).

Click once on the header row to open a dialog box that allows you to add and remove
columns.

Remote command:
Selection: LAY:ADD 2 '1',LEFT,ASUM
Query: TRACe:DATA?

Bitstream
The "Bitstream" shows the demodulated data stream for the data allocations.

At the end of the table is a summary of the bitstream for certain configurations.

e Total number of bits or symbols

Total number of coded bits

Total number of bit errors

Bit error rate (BER) in percent

Bits per second (= coded bits - bit errors)

The totals are calculated over all PDSCH allocations that contribute to the bit-
stream. If the CRC fails for one of the allocations, the R&S VSE returns NAN for
the total numbers.

The bitstream summary is displayed under the following conditions.
e Select an ORAN test case.
The PDSCH reference data must be "ORAN PN23".

Depending on the bitstream format, the numbers represent either bits (bit order) or
symbols (symbol order).

For the bit format, each number represents one raw bit.
For the symbol format, the bits that belong to one symbol are shown as hexadeci-
mal numbers.

e Forthe LLR format available in the neural receiver, the bits are represented by one
float value per coded bit.

Resource elements that do not contain data or are not part of the transmission are

represented by a "-".

If a symbol could not be decoded because the number of layers exceeds the number
of receive antennas, the application shows a "#" sign.

Allocation Symbol
ID Index

PECH i 0
PBCH Q 16

PBCH QPSK 3z
PBCH Q 48
FBCH Q 64
PBCH ) QPSE 20

The table contains the following information:

e Subframe
Number of the subframe the bits belong to.
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e Allocation ID
Channel the bits belong to.
e Codeword
Code word of the allocation.
e Modulation
Modulation type of the channels.
e Symbol Index or Bit Index
Indicates the position of the table row's first bit or symbol within the complete
stream.
e Bit Stream
The actual bitstream.

Remote command:
Selection: LAY:ADD 2 '1',LEFT,BSTR
Query: TRACe:DATA?

Channel Decoder Results
The "Channel Decoder" result display is a numerical result display that shows the
characteristics of various channels for a specific subframe.

Protocol information of the PBCH, PCFICH and PHICH.
Information about the DCls in the PDCCH.

Decoded bitstream for each PDCCH.
Decoded bitstream for each PDSCH.

The size of the table thus depends on the number of subframes in the signal.

Note that a complete set of results for the control channels is available only under
certain circumstances.

e The corresponding control channel (PBCH, PCFICH or PHICH) has to be present
and enabled.
e Each channel must have a certain configuration (see list below).

* 4% 4 Channel Decoder Results
Allocation
1D
FECH 1 Tx Ant, Bandwidth 10 MHz,  Frame Mumber 0
PHICH normal duration, PHICH resource 1/6
PCFICH 2 symbols for PDCCH
PHICH ACK{1)fNACK(O) Rel. Power/dB
0— 0— —-3.01| - - | =301

- | -a.01

0— 0— -0l -

For each channel, the table shows a different set of values.
e PBCH
For the PBCH, the Channel Decoder provides the following results.
— The MIMO configuration of the DUT (1, 2 or 4 TX antennas)
— The Transmission bandwidth
— The Duration of the PHICH (normal or extended)
— The PHICH resource which is the same as PHICH N, (1/6, 1/2, 1 or 2)

— System frame number
If the CRC is not valid, a corresponding message is shown instead of the results.
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Results for the PBCH can only be determined if the PHICH Duration or the PHICH
N_g are automatically determined ("Auto") or if automatic decoding of all control
channels is turned on.
e PCFICH
For the PCFICH, the Channel Decoder provides the number of OFDM symbols that
are used for PDCCH at the beginning of a subframe.
e PHICH
The PHICH carries the hybrid-ARQ ACK/NACK. Multiple PHICHs mapped to the
same set of resource elements are a PHICH group. The PHICHs within one group
are separated by different orthogonal sequences.
For the PHICH, the Channel Decoder provides the ACK/NACK pattern for the
PHICH group and the relative power for each PHICH in the PHICH group. Each
line in the result table represents one PHICH group. The columns on the left show
the ACK/NACK pattern of the PHICH group. The columns on the right show the
relative powers for each PHICH.
If a PHICH is not transmitted, the table contains a "-" sign. Otherwise, the ACK/
NACK pattern is either a "1" (acknowledgement) or a "0" (not acknowledged). The
relative power is a numeric value in dB.
e PDCCH
For each PDCCH that has been detected, the Channel Decoder shows several
results. Each line in the table represents one PDCCH.
— RNTI
— DCI Format
Shows the Downlink Control Information (DCI) format. The DCI contains infor-
mation about the resource assignment for the UEs.
The following DCI formats are supported: 0, 1, 1A, 1B, 1C, 2, 2A, 2C, 2D, 3,
3A.
The DCI format is determined by the length of the DCI. Because they have the
same length, the Channel Decoder is not able to distinguish formats 0, 3 and
3A. Note that a DCI that consist of only zero bits cannot be decoded.
— PDCCH format used to transmit the DCI
— CCE Offset
The CCE Offset represents the position of the current DCI in the PDCCH bit
stream.
— Rel. Power
Relative power of the corresponding PDCCH.

Results for the PDCCH can only be determined if the PDSCH subframe configura-
tion is detected by the "PDCCH Protocol" or if automatic decoding of all control
channels is turned on.

e PDSCH
For each decoded PDSCH allocation, there is a PDCCH DCI. The DCI contains
parameters that are required for the decoding process. If the channel could be
decoded successfully, the result display shows the bit stream for each codeword.
If the Cyclic Redundancy Check (CRC) fails, the result display shows an error
message instead.
Results for the PDSCH can only be determined if the PDSCH subframe configura-
tion is detected by the "PDCCH Protocol" or if automatic decoding of all control
channels is turned on.
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Remote command:
Selection: LAY:ADD ? '1',LEFT,CDEC
Query: TRACe:DATA?

EVM vs Symbol x Carrier
The "EVM vs Symbol x Carrier" result display shows the EVM for each carrier in each
symbol.

The x-axis represents the symbols. The y-axis represents the subcarriers. Different
colors in the diagram area represent the EVM. A color map in the diagram header
indicates the corresponding power levels.

Sembol Mumber

Remote command:
Selection: LAY:ADD ? '1',LEFT,EVSC
Query: TRACe:DATA?

Power vs Symbol x Carrier
The "Power vs Symbol x Carrier" result display shows the power for each carrier in
each symbol.

The x-axis represents the symbols. The y-axis represents the subcarriers. Different
colors in the diagram area represent the power. A color map in the diagram header
indicates the corresponding power levels.

* b 6 Power vs Symbol X Carrier

Murnber

Sembol Mumber

Remote command:
Selection: LAY:ADD ? '1',LEFT, PVSC
Query: TRACe:DATA?
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Allocation ID vs Symbol x Carrier
The "Allocation ID vs Symbol x Carrier" result display is a graphical representation of
the structure of the analyzed frame. It shows the allocation type of each subcarrier in
each symbol of the received signal.

The x-axis represents the OFDM symbols. The y-axis represents the subcarriers.

Each type of allocation is represented by a different color. The legend above the
diagram indicates the colors used for each allocation. You can also use a marker to get
more information about the type of allocation.

* 4 4 AllocID vs Symbel X Carrier

FHICH | PMCH |PRCH RS FCFICH | PECH | 5-5¥RC
CSTRSS | CSIRS2 | CSIRS1 Rs-Ant2 | Rs-Antl Mot Used

Suembol Number

Remote command:
Selection: LAY:ADD ? '1',LEFT,AISC
Query: TRACe:DATA?

UE RS Magnitude

The "UE RS Weights Magnitude" result display shows the magnitude of the measured
weights of the UE-specific reference signal carriers. You can use it to calculate the
magnitude difference between different antenna ports.

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the amplitude of each reference signal in dB.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.

= LTE: 2 UE RS Magnitude
UE-Selection : All (AP|5-14)

1.54 MHz/ 7.68 MHz
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Remote command:
Selection: LAY:ADD 2 '1',LEFT, URWM
Querying results: TRACe:DATA?

UE RS Phase

The "UE RS Weights Phase" result display shows the phase of the measured weights
of the UE specific reference signal carriers. You can use it to calculate the phase
difference between different antenna ports.

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the phase of each reference signal in degree.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.

* LTE: 2 UE RS Phase
UE Selectipn : All [AP|5-14)

1.54 MHz/

Remote command:
Selection: LAY:ADD 2 '1',LEFT, URWP
Query: TRACe:DATA?

Cell RS Magnitude

The "Cell RS Weights Magnitude" result display shows the magnitude of the measured
weights of the reference signal (RS) carriers specific to the cell. This measurement
enables magnitude measurements on antenna port 0 using, for example, the enhanced
test models like E-TM 1.1.

You can use the result display to calculate the magnitude difference between different
antenna ports.

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the amplitude of each reference signal in dB.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.
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I/Q measurements

* LTE: 2 Cell RS Magnitude

Cell Selection : All (AP 0)

1.54 MHz/

Remote command:
Selection: LAY:ADD 2 '1',LEFT,CRWM
Query: TRACe:DATA?

Cell RS Phase

The "Cell RS Weights Phase" result display shows the phase of the measured weights
of the reference signal (RS) carriers specific to the cell. This measurement enables
phase measurements on antenna port 0 using, for example, the enhanced test models
like E-TM 1.1.

You can use the result display to calculate the phase difference between different
antenna ports.

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the phase of each reference signal in degree.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.

* LTE: 2 Cell RS Phase

Cell Selection : All (AP 0)

1.54 MHz/ 7.68 MHz

Remote command:
Selection: LAY:ADD 2 '1',LEFT, CRWP
Query: TRACe:DATA?

CSI RS Magnitude

The "CSI RS Weights Magnitude" result display shows the magnitude of the measured
weights of the CSl-specific reference signal carriers. You can use it to calculate the
magnitude difference between different antenna ports.

User Manual 1176.8980.02 — 15 KX]



R&S®VSE-K10x (LTE Downlink) Measurements and result displays

I/Q measurements

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the amplitude of each reference signal in dB.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.

= LTE: 2 CSI RS Magnitude

C5l Selection : All (AR 15-22)

1.54 MHz/

Remote command:
Selection: LAY:ADD 2 '1',LEFT, IRWM
Query: TRACe:DATA?

CSI RS Phase

The "CSI RS Weights Phase" result display shows the phase of the measured weights
of the CSl-specific reference signal carriers. You can use it to calculate the phase
difference between different antenna ports.

The x-axis represents the frequency, with the unit depending on your selection. The
y-axis shows the phase of each reference signal in degree.

Because the beamforming configuration can change between the subframes of one
frame, the contents of this result display for Subframe Selection = "All' might be invalid.
Thus, it is recommended to select the precise subframe to be evaluated in order to get
valid results.

You can select the antenna port you want to show the information for from the corre-
sponding beamforming selection dropdown menu.

* LTE: 2 CSI RS Phase

G5l Selection : All (AR 15-22)

1.54 MHz/ 7.68 MHz
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I/Q measurements

Remote command:
Selection: LAY:ADD ? '1',LEFT, IRWP
Query: TRACe:DATA?

Beamform Allocation Summary

The "Beamform Allocation Summary" shows the phase characteristics for each
PDSCH and (if available) EPDCCH allocation used by the UE-specific reference sig-
nals in numerical form.

= LTE: 2 Beamforming Allocation Summary
Phase [*] Phase Diff [*]

313170

R5-Ant1

R5-Ant1

The rows in the table represent the allocations. A set of allocations form a subframe.
The subframes are separated by a dashed line. The columns of the table contain the
following information:

e Subframe
Subframe number.
e Allocation ID
Type / ID of the allocation.
e Antenna Port
Antenna port used by the allocation.
e Phase
Phase of the allocation.
e Phase Diff(erence)
Phase difference of the allocation relative to the first antenna.

Remote command:
Selection: LAY:ADD 2 '1',LEFT, URWA
Query: TRACe:DATA?

Result Summary
The Result Summary shows all relevant measurement results in numerical form, com-
bined in one table.

Remote command:
Selection: LAY:ADD 2 '1',LEFT,RSUM

Contents of the result summary
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I/Q measurements

* 3 6 Result Summ ary

Frame Results 1/1 Limit

1SCH OFS X 2 18.50

EWM P 13.50

EvM PLDSCH 64 .00
Results for Selection  Subframes All, Selection Ant 1, Frame Results 171
EvhA All { 0.95 0.96
EWM Phy nn 0.95 0.96
EWlA Phy 1 0.95 0.98
Frequency Error (Hz) -0.15 0.92
Sarpling Errar (ppr) 0.00 0.09
( -62.37 -61.52

ain Imhalance (dB) -0.01 -0.01

uadrature Errar (*) 0.02 0.04
RSTP (dBrm) -61.30 -61.30
OSTP (dBErm) -33.52 -33.52
1351 (dBrm) -33.71 -33.10
Power (B -33.58 -33.57
Crest Factor (dE) 10.13

The table is split in two parts. The first part shows results that refer to the complete
frame. For each result, the minimum, mean and maximum values are displayed. It also
indicates limit check results where available. The font of 'Pass’ results is green and that
of 'Fail' results is red.

In addition to the red font, the application also puts a red star (EllEEEE) in front of
failed results.

EVM PDSCH QPSK Shows the EVM for all QPSK-modulated resource elements of the PDSCH
channel in the analyzed frame.

FETCh[:CC<cc>] : ST

IMary:EVM:DSQP [ : AVERage] ? on page 163

EVM PDSCH 16QAM Shows the EVM for all 16QAM-modulated resource elements of the PDSCH
channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:DSST[:AVERage] ? on page 163

EVM PDSCH 64QAM Shows the EVM for all 64QAM-modulated resource elements of the PDSCH
channel in the analyzed frame.
FETCh[:CC<cc>] :SUMMary:EVM: DSSF [ :AVERage] ? on page 163

EVM PDSCH 256QAM Shows the EVM for all 256 QAM-modulated resource elements of the PDSCH

channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:DSTS [ :AVERage] ? on page 164

EVM PDSCH 1024QAM Shows the EVM for all 1024QAM-modulated resource elements of the
PDSCH channel in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM:DS1K[:AVERage] ? on page 164

By default, all EVM results are in %. To view the EVM results in dB, change the EVIM
Unit.

The second part of the table shows results that refer to a specific selection of the
frame.

The statistic is always evaluated over the subframes.
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I/Q measurements

The header row of the table contains information about the selection you have made

(like the subframe).

EVM All

Shows the EVM for all resource elements in the analyzed frame.

FETCh[:CC<cc>] :SUMMary:EVM[:ALL] [ :AVERage] ? on page 165

EVM Phys Channel

Shows the EVM for all physical channel resource elements in the analyzed
frame.

A physical channel corresponds to a set of resource elements carrying infor-
mation from higher layers. PDSCH, PBCH or PDCCH, for example, are physi-
cal channels. For more information, see 3GPP 36.211.

FETCh[:CC<cc>] :SUMMary:EVM: PCHannel [ : AVERage] ? on page 166

EVM Phys Signal

Shows the EVM for all physical signal resource elements in the analyzed
frame.

The reference signal, for example, is a physical signal. For more information,
see 3GPP 36.211.

FETCh[:CC<cc>] :SUMMary:EVM: PSIGnal [ : AVERage] ? on page 166

Frequency Error

Shows the difference in the measured center frequency and the reference
center frequency.

FETCh[:CC<cc>] : SUMMary:FERRor [ : AVERage] ? on page 167

Sampling Error

Shows the difference in measured symbol clock and reference symbol clock
relative to the system sampling rate.

FETCh[:CC<cc>] : SUMMary:SERRor [ : AVERage] ? on page 170

1/Q Offset

Shows the power at spectral line 0 normalized to the total transmitted power.

FETCh[:CC<cc>] :SUMMary:IQOFfset [:AVERage] ? on page 167

1/Q Gain Imbalance

Shows the logarithm of the gain ratio of the Q-channel to the I-channel.

FETCh[:CC<cc>] :SUMMary:GIMBalance [ :AVERage] ? on page 167

1/Q Quadrature Error

Shows the measure of the phase angle between Q-channel and I-channel
deviating from the ideal 90 degrees.

FETCh[:CC<cc>] :SUMMary:QUADerror [ :AVERage] ? on page 169

RSTP

Shows the reference signal transmit power as defined in 3GPP TS 36.141. It
is required for the "DL RS Power" test.

It is an average power and accumulates the powers of the reference symbols
within a subframe divided by the number of reference symbols within a sub-
frame.

FETCh[:CC<cc>] :SUMMary:RSTP [ :AVERage] ? on page 169

OSTP

Shows the OFDM symbol transmit power as defined in 3GPP TS 36.141.

It accumulates all subcarrier powers of the 4th OFDM symbol. The 4th (out
of 14 OFDM symbols within a subframe (for frame type 1, normal CP length))
contains exclusively PDSCH.

FETCh[:CC<cc>] :SUMMary:0STP[:AVERage] ? on page 168

RSSI

Shows the Received Signal Strength Indicator. The RSSI is the complete
signal power of the channel that has been measured, regardless of the origin
of the signal.

FETCh[:CC<cc>] :SUMMary:RSSI[:AVERage] ? on page 169
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Time alignment error measurements

Power Shows the average time domain power of the analyzed signal.

FETCh[:CC<cc>] :SUMMary:POWer [ : AVERage] ? on page 168

Crest Factor Shows the peak-to-average power ratio of captured signal.

FETCh[:CC<cc>] :SUMMary:CRESt [ : AVERage] ? on page 165

Marker table
The "Marker Table" shows information about all active markers.

This table is displayed automatically if configured accordingly.

Wnd Shows the window the marker is in.

Type Shows the marker type and number ("M" for a nor-
mal marker, "D" for a delta marker).

Trc Shows the trace that the marker is positioned on.

Ref Shows the reference marker that a delta marker
refers to.

X-1Y-Value Shows the marker coordinates (usually frequency
and level).

Z-EVM Shows the "EVM", power and allocation type at the

Z-Power marker position.

Z-Alloc ID Only in 3D result displays (for example "EVM vs

Symbol x Carrier").

Remote command:

Selection: LAY:ADD 2 '1',LEFT,MTAB

Query (x-value): CAL.Culate<n>:MARKer<m>:X on page 172
Query (y-value): CAL.Culate<n>:MARKer<m>:Y on page 173
Query (z-value): CAL.Culate<n>:MARKer<m>:7? on page 173
Query (all): CALCulate<n>:MARKer<m>:7:ALL? on page 174

3.5 Time alignment error measurements

Access: [MEAS] > "Time Alignment Error"

The Time Alignment Error measurement captures and analyzes new I/Q data when
you select it.

Note that the time alignment error measurement only work in a MIMO setup (2 or 4
antennas) or in a system with component carriers. Therefore, you have to mix the
signal of the antennas into one cable that you can connect to the R&S VSE. For more
information on configuring and performing a time alignment error measurement see
Section 4.6, "Performing time alignment measurements", on page 55.

In addition to the result displays mentioned in this section, the time alignment error
measurement also supports the following result displays described elsewhere.

e '"Capture Buffer" on page 17
e "Power Spectrum" on page 22
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Time alignment error measurements

e "Marker table" on page 38

You can select the result displays from the evaluation bar and arrange them as you like
with the SmartGrid functionality.

Remote command:
Measurement selection: CONFigure [ :LTE] : MEASurement on page 184
Result display selection: LAYout :ADD[ :WINDow] ? on page 139

TimMe AlIGNMENT EFTON...cooiiiiiii e 39

Time Alignment Error

The time alignment (TAE) is an indicator of how well the transmit antennas in a MIMO
system and component carriers are aligned. The time alignment error is either the time
delay between a reference antenna (for example antenna 1) and another antenna or
the time delay between a reference component carrier and other component carriers.

The application shows the results in a table.
Each row in the table represents one antenna. The reference antenna is not shown.

For each antenna, the maximum, minimum and average time delay that has been
measured is shown. The minimum and maximum results are calculated only if the
measurement covers more than one frame.

If you measure the TAE on a system with carrier aggregation, each row represents one
antenna. The number of lines increases because of multiple carriers. The reference
antenna of the main component carrier (CC1) is not shown.

In any case, results are only displayed if the transmit power of both antennas is within
15 dB of each other. Likewise, if only one antenna transmits a signal, results are not
displayed (for example if the cabling on one antenna is faulty).

For more information on configuring this measurement, see Section 5.2, "Configuring
time alignment error measurements", on page 117.

The "Limit" value shown in the result display is the maximum time delay that can occur
for each antenna (only displayed for systems without carrier aggregation).

You can select the reference antenna from the dropdown menu in the result display.
You can also select the reference antenna in the MIMO Setup - if you change them in
one place, they are also changed in the other.

In the default layout, the application also shows the "Capture Buffer" and "Power
Spectrum" result displays for each component carrier.

Remote command:

Selection: LAY:2ADD ? '1',LEFT, TAL

Query: FETCh: TAERror [ : CC<cc>] :ANTenna<ant>[:AVERage] ? on page 171
Reference antenna: CONFigure [:LTE] :DL[:CC<cc>] :MIMO:ASELection

on page 193
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3.6 3GPP test scenarios

3GPP defines several test scenarios for measuring base stations. These test scenarios
are described in detail in 3GPP TS 36.141.

The following table provides an overview which measurements available in the LTE
application are suited to use for the test scenarios in the 3GPP documents.

Table 3-1: Test scenarios for E-TMs as defined by 3GPP (3GPP TS 36.141)

Test Model  Test scenario Test described in Measurement
E-TM1.1 Base station output power chapter 6.2 Power (= "Result Sum-
mary")
Transmit on/off power chapter 6.4 On/Off Power
DL RS power chapter 6.5.4 RSTP (= "Result Summary")
Time alignment chapter 6.5.3 Time alignment error
Transmitter intermodulation  chapter 6.7 ACLR
Occupied bandwidth chapter 6.6.1 Occupied bandwidth?
ACLR chapter 6.6.2 ACLR
Operating band unwanted chapter 6.6.3 Spectrum emission mask
emissions
Transmitter spurious emis- chapter 6.6.4 Spurious emissions'’
sions
E-TM1.2 ACLR chapter 6.6.2 ACLR
Operating band unwanted chapter 6.6.2 Spectrum emission mask
emissions
E-TM2 RE power control dynamic chapter 6.3.1 Power results
range
Frequency error chapter 6.5.1 Frequency Error (= "Result
Summary")
Total power dynamic range  chapter 6.3.2 OSTP (= "Result Summary")
Error vector magnitude chapter 6.5.2 EVM results
E-TM2a Total power dynamic range  chapter 6.3.2 OSTP (= "Result Summary")
Error vector magnitude chapter 6.5.2 EVM results
Frequency error chapter 6.5.1 Frequency error (= "Result
Summary")
E-TM2b Total power dynamic range  chapter 6.3.2 OSTP (= "Result Summary")
Error vector magnitude chapter 6.5.2 EVM results
Frequency error chapter 6.5.1 OSTP (= "Result Summary")
E-TM3.1 RE power control dynamic chapter 6.3.1 Power results
range
Total power dynamic range  chapter 6.3.2 OSTP (= "Result Summary")
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Test Model Test scenario Test described in Measurement
Frequency error chapter 6.5.1 Frequency error (= "Result
Summary")
Error vector magnitude chapter 6.5.2 EVM results
E-TM3.1a Total power dynamic range chapter 6.3.2 OSTP (= "Result Summary")
Error vector magnitude chapter 6.5.2 EVM results
Frequency error chapter 6.5.1 Frequency error (= "Result
Summary")
E-TM3.1b Total power dynamic range chapter 6.3.2 OSTP (= "Result Summary")
Error vector magnitude chapter 6.5.2 EVM results
Frequency error chapter 6.5.1 OSTP (= "Result Summary")
E-TM3.2 RE power control dynamic chapter 6.3.1 Power results
range
Frequency error chapter 6.5.1 Frequency error (= "Result
Summary")
Error vector magnitude chapter 6.5.2 EVM results
E-TM3.3 RE power control dynamic chapter 6.3.1 Power results
range
Frequency error chapter 6.5.1 Frequency error (= "Result
Summary")
Error vector magnitude chapter 6.5.2 EVM results

'these measurements are available in the spectrum application of the Rohde & Schwarz signal and
spectrum analyzers (for example the R&S FSW)
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4.1
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Symbols and variables
The following chapters use various symbols and variables in the equations that the
measurements are based on. The table below explains these symbols for a better
understanding of the measurement principles.

a) data symbol (actual, decided)

b« boosting factor

Af, AF corse carrier frequency offset between transmitter and

receiver (actual, coarse estimate)

Af g residual carrier frequency offset

4 relative sampling frequency offset

Hiw A1k channel transfer function (actual, estimate)

i time index

Teoarses Tine timing estimate (coarse, fine)

k subcarrier index

I OFDM symbol index

Neer length of FFT

Ng number of samples in cyclic prefix (quard interval)

Ng number of Nyquist samples

Ngre number of resource elements

n subchannel index, subframe index

Nk noise sample

P, common phase error

r(i) received sample in the time domain

Mo Mo Mk received sample (uncompensated, partially compen-

sated, equalized) in the frequency domain
T useful symbol time
42
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4.2

4.3

4.3.1

The LTE downlink analysis measurement application

Tq guard time
Ts symbol time
Overview

The digital signal processing (DSP) involves several stages until the software can
present results like the EVM.

Data Capture

Synchronization

Channel estimation / equalization
Analysis

E-UTRA/ LTE downlink
measurement application

The contents of this chapter are structured like the DSP.

The LTE downlink analysis measurement application

The block diagram in Figure 4-1 shows the EUTRA/LTE downlink measurement appli-
cation from the capture buffer containing the 1/Q data to the actual analysis block.
The outcome of the fully compensated reference path (orange) is the estimate &,

of the transmitted data symbols a, . Depending on the user-defined compensation,
the received samples r", of the measurement path (blue) still contain the transmit-
ted signal impairments of interest. The analysis block reveals these impairments by
comparing the reference and the measurement path. Prior to the analysis, diverse
synchronization and channel estimation tasks have to be accomplished.

Synchronization

The first of the synchronization tasks is to estimate the OFDM symbol timing, which
coarsely estimates both timing and carrier frequency offset. The frame synchronization
block determines the position of the P-/S-Sync symbols in time and frequency by

using the coarse fractional frequency offset compensated capture buffer and the timing
estimate T.yse t0 position the window of the FFT. If no P-/S-Sync is available in the
signal, the reference signal is used for synchronization. The fine timing block prior

to the FFT allows a timing improvement and makes sure that the EVM window is
centered on the measured cyclic prefix of the considered OFDM symbol. For the 3GPP
EVM calculation according to 3GPP TS 36.211 (v8.9.0), the block “window” produces
three signals taken at the timing offsets 2¢, # and #.. For the reference path, only the
signal taken at the timing offset ¢¢ is used.
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The LTE downlink analysis measurement application
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Figure 4-1: Block diagram for the LTE DL measurement application

After the time to frequency transformation by an FFT of length Ng¢, the phase syn-
chronization block is used to estimate the following:

e The relative sampling frequency offset { (SFO)
e The residual carrier frequency offset Af.s (CFO)

e The common phase error ®, (CPE)

According to 3GPP TS 25.913 and 3GPP TR 25.892, the uncompensated samples can
be expressed as

i 270N ¢ [N g & kol i 270N /N ppeg - Af o T
le — A[k 'H/k . eV L gd?T s/ Nepr€ Lel? 5/ Nrr Des +N{k
— —>

CPE SFO w0
Equation 4-1:
where

e The data symbol is a,, on subcarrier k at OFDM symbol |

e The channel transfer function is H,

e The number of Nyquist samples is Ng within the symbol time T
e The useful symbol time T=T,-T,

e The independent and Gaussian distributed noise sample is n;

Within one OFDM symbol, both the CPE and the residual CFO cause the same phase
rotation for each subcarrier, while the rotation due to the SFO depends linearly on the
subcarrier index. A linear phase increase in symbol direction can be observed for the
residual CFO as well as for the SFO.

The results of the tracking estimation block are used to compensate the samples r;
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4.3.2

4.3.3

The LTE downlink analysis measurement application

Whereas a full compensation is performed in the reference path, the signal impair-
ments that are of interest to the user are left uncompensated in the measurement path.

After having decided the data symbols in the reference path, an additional phase
tracking can be utilized to refine the CPE estimation.

Channel estimation and equalization

As shown in Figure 4-1, there is one coarse and one fine channel estimation block.
The reference signal-based coarse estimation is tapped behind the CFO compensation
block (SFO compensation can optionally be enabled) of the reference path. The coarse
estimation block uses the reference signal symbols to determine estimates of the chan-
nel transfer function by interpolation in both time and frequency direction. A special
channel estimation (%) as defined in 3GPP TS 36.211 is additionally generated. The
coarse estimation results are used to equalize the samples of the reference path prior
to symbol decision. Based on the decided data symbols, a fine channel estimation is
optimally performed and then used to equalize the partially compensated samples of
the measurement path.

Analysis

The analysis block of the EUTRA/LTE downlink measurement application allows to
compute a variety of measurement variables.

EVM

The error vector magnitude (EVM) measurement results 'EVM PDSCH QPSK/16-
QAM/64-QAM' are calculated according to the specification in 3GPP TS 36.211.

All other EVM measurement results are calculated according to

S |’3'.la- _ﬁ.'.k|

b i 1'1-‘!,-_* = ?
P | ' EJJ!J‘. -
Nk |E] b

(N

Equation 4-2:

on subcarrier k at OFDM symbol |, where b,  is the boosting factor. Since the average

power of all possible constellations is 1 when no boosting is applied, the equation can
be rewritten as

"‘1,4— - &i.k’
EVM nl =
b!,k
Equation 4-3:

The average EVM of all data subcarriers is then

User Manual 1176.8980.02 — 15 45



R&S®VSE-K10x (LTE Downlink) Measurement basics

MIMO measurement guide

REdata | k

EVM,, \/ SR o

data

Equation 4-4:

The number of resource elements taken into account is denoted by Ngg gata-

1/Q imbalance

The 1/Q imbalance can be written as
r()= 1940 j0 350}

Equation 4-5:

where s(t) is the transmit signal, r(t) is the received signal, and | and Q are the
weighting factors. We define that I:=1 and Q:=1+AQ.

The 1/Q imbalance estimation makes it possible to evaluate the

modulator gain balance =|1+AQ |
Equation 4-6:

and the

quadrature mismatch = arg{l+ AQ}
Equation 4-7:

based on the complex-valued estimate 2.

Other measurement variables

Without going into detail, the EUTRA/LTE downlink measurement application addition-
ally provides the following results.

e Total power

e Constellation diagram

e Group delay

e 1/Q offset

e Crest factor

e Spectral flatness

4.4 MIMO measurement guide

Performing MIMO measurements requires additional equipment that allows you to
capture multiple data streams.

e Several signal analyzers, the number depending on the number of data streams
you have to capture.
Alternatively, you can use an oscilloscope with multiple channels, the number of
channels also depending on the number of data streams you have to capture.
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4.41

MIMO measurement guide

True MIMO measurements are useful to verifiy MIMO precoding implementations for
setups where it is not possible to decode the transmit data using only one antenna
(e.g. applying spatial multiplexing MIMO precoding with more than 1 layer) and to
measure the hardware performance of the MIMO transmitter hardware in a true MIMO
measurement setup.

MIMO measurements with signal analyzers

MIMO measurements require multiple signal analyzers. The number depends on the
number of data streams you have to capture.

For valid measurement results, the frequencies of the analyzers in the test setup have
to be synchronized. It is also necessary to configure the trigger system properly to
capture the data simultaneously.

Synchronizing the frequency

The frequency of the analyzers in the test setup have to be synchronized. Thus, one of
the analyzers (primary) controls the other analyzers (secondary) in the test setup. The
primary analyzer has to be equipped with the LTE MIMO application and provides the
reference oscillator source for the secondary analyzers.

» Connect the REF OUT of the primary analyzer to the REF IN connector of the
secondary analyzers. Make sure to configure the secondary analyzers to use an
external reference (= General Setup menu).

If you are using a measurement setup with several R&S signal generators (for example
R&S SMW), the situation is similar. One of the generators controls the other via the
external reference.

» Connect the REF OUT of the primary generator to the REF IN of the secondary
device. Make sure to configure the secondary devices to use an external reference
(= Reference Oscillator settings).

Triggering MIMO measurements

For valid MIMO measurements, it is crucial to capture all data streams simultaneously.
To do so, you need a trigger signal provided by the DUT or the signal generator.

The trigger signal has to be connected to all analyzers. If you have several signal
generators in the setup, the primary generator has to trigger the secondary devices as
well.

The 4-2 shows a MIMO setup with two (or optional four) analyzers and one (or optional
two) signal generators with two channels.
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Figure 4-2: MIMO Hardware Setup

You can use several trigger configurations, with or without additional hardware.

Measurements with a delayed trigger signal

Simultaneous capture of the I/Q data requires the trigger inputs of all instruments in the
setup to be armed.

Arming a trigger does not happen immediately when you start a measurement, but is
delayed slightly for a number of reasons, for example:

e Connecting several instruments with a LAN or GPIB connection usually causes a
certain network delay.

e Tasks like the auto leveling function require some time to finish.

Because of these factors, you have to make sure that the trigger event does not occur
during this time frame. You can do so, for example, by configuring an appropriate delay
time on the DUT.

The exact delay depends on the GPIB or network condition and the input settings.
A typical delay to arm the trigger is 2 seconds per instrument.

The minimum delay of the trigger signal must now be greater than the measured time
multiplied with the number of measured antennas (the number of analyzers), because
the spectrum analyzers are initialized sequentially.

The usage of an LTE frame trigger is not possible for this measurement setup.

Measurements with a frame trigger signal

You can use a frame trigger if all transmitted LTE frames use the same frame configu-
ration and contain the same data. In this case, the analyzers in the test setup capture
data from different LTE frames but with the same content.
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This method to analyze data, however, raises one issue. The phase variations of the
reference oscillators of the different signals that are transmitted are not the same,

because the data is not captured simultaneously.

The result is a phase error which degrades the EVM (see the figures below).

An application for this measurement method is, for example, the test of the MIMO
precoding implementation. Because of the bad EVM values, it is not recommended to
use this test setup to measure hardware performance.
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Figure 4-4: EVM vs OFDM symbol number

Measurements with the R&S FS-Z11 trigger unit

The trigger unit R&S FS-Z11 is a device that makes sure that the measurement starts

on all analyzers (primary and decondary devices) at the same time.

Connecting the trigger unit

» Connect the NOISE SOURCE output of the primary analyzer to the NOISE
SOURCE CONTROL input of the trigger unit.

» Connect the EXT TRIG inputs of all analyzers (primary and secondary) to the TRIG
OUT 1to 4 (or 1 and 2 in case of measurements on two antennas) of the trigger
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unit. The order is irrelevant, that means it would be no problem if you connect the
primary analyzer to the TRIG OUT 2 of the trigger unit.

With this setup, all analyzers (including the primary analyzer) are triggered by the
trigger unit.

The trigger unit also has a TRIG INPUT connector that you can connect an external
trigger to. If you are using an external trigger, the external trigger supplies the trigger
event. If not, the analyzer noise source control supplies the trigger event. Note that if
you do not use an external trigger, the TRIG INPUT must remain open.

To use the R&S FS-Z11 as the trigger source, you have to turn it on in the "Trig-
ger" dialog box of the LTE measurement application. For more information see Sec-
tion 5.1.24, "Trigger configuration", on page 109.

—— Trigger cable

—— Optional trigger cable (DUT w/ trigger output)
RF cable

Primary Analyzer

Trigger Noise

RF Output 1 In Source

RF Output 2

RF Output 3

RF Output 4

Trigger Out

Analyzer 2

Trigger
In

Analyzer 3

FS-Z11 Trigger Unit Trigger
Trigger In Trigger Out 1 In
Trigger Out 2
Trigger Out 3
Noise Source Trigger Out 4 Analyzer 4

Trigger Manual

Trigger
In

Figure 4-5: MIMO setup with trigger unit

MIMO measurements with oscilloscopes

This part presents an approach to measure a MIMO signal transmitted on two or
four antennas using the R&S®RTO1044 digital oscilloscope, 4 GHz, 4 channels and
the R&S®FS-K102/103PC LTE MIMO downlink/uplink PC software. This has multiple
advantages:

e Only one measurement instrument is required. This not only reduces the number
of test instruments but also simplifies the test setup and cabling (no reference
oscillator and trigger cabling, no additional hardware for synchronization required
like the R&S®FS-Z11).

e The measurement time is reduced.
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For measuring LTE signals with the RTO it has to be equipped with the options
R&S®RTO-B4 and R&S®RTO-K11.

The hardware setup is illustrated in Figure 4-6. All transmit antennas (TX) of the device
under test (DUT) or an SMU are connected to the RF input of the RTO. Either two

or optionally four antennas are attached. The LTE-Software runs on a PC and is
connected to the RTO via a local area network (LAN).

Tx1 \
Computer
Tx2 with
DUT or SMU
_ R&S FS-
(Tx 3}‘} - K10xPC
S 4
Med)p———————— === -

Figure 4-6: Test setup for LTE MIMO measurements with an oscilloscope

To successfully connect the application to the oscilloscope, enter the correct network
address in the "Analyzer Configuration" table and define the hardware properties (for
example the number of input channels).

General  Analyzer Canfig/MIMO Setup ] Trigger] Spectrum] .-’-'-.dvanced]

Configuration

DUT MIMO Configwation |2 Tx Anternas -l
T Antenna Selection |.-'1'«utu:| [2 Antennasz) L]
Murm. Input Channels |Fr|:|rn Antenna Selection L]

Analyzer Configuration

[ripuat Murnber of Analyzer

Ehannel WS4 RSC r -
1 [Master) TCRIP:132.0.2.0 I 4 L] 1 LJ
> 2 ~|

Figure 4-7: Configuration of the R&S RTO connection and input channels

For configuring the number of active R&S RTO inputs the DUT MIMO configuration
(2 Tx antennas or 4 Tx antennas) and the "Tx Antenna Selection" must be set. The
DUT MIMO configuration describes which antennas are available and the Tx antenna
selection defines how many I/Q data streams are captured and which antennas are
assigned to the streams. To measure more than one antenna at once, "Tx Antenna
Selection" must be set to "All", "Auto (2 Antennas)" or "Auto (4 Antennas)".

e "All": all available Tx antennas are measured and the antennas are assigned to the
streams in ascending order.

e "Auto": the antenna assignment is automatically detected.
In case of "Auto (2 Antennas)" two streams are captured.
In case of "Auto (4 Antennas)" four streams are captured.
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The signal level of each R&S RTO input channel is measured and the reference level
and attenuation settings are adjusted automatically. If a manual setting is preferred and
for speed optimization, the automatic level adjustment can be disabled in the "General”
tab of the "General Settings" dialog box.

4.5 Calibrating beamforming measurements

The quality of beamforming transmission depends on the phase characteristics of the
transmission, because phase errors lead to an incorrect beamforming pattern. Thus,
measuring the phase difference between the transmit antennas is the most important
task regarding beamforming.

The precision of beamforming phase measurements relies on the phase characteristics
of the measurement equipment (cables, oscilloscope etc.). These phase characteris-
tics should be considered in the test setup, otherwise measurement results could be
affected by errors. Therefore, it is recommended to calibrate beamforming measure-
ments before performing the actual measurement, and thus improve the precision of
the measurement.

The application provides functionality that allows you to correct the measurement
results by phase errors resulting from the measurement equipment.

Required equipment
Calibrating beamforming phase measurements requires the following equipment.

e An R&S RTO with four channels.
Note: All data streams have to be measured on a single oscilloscope. Signal
analyzers and oscilloscopes with less than four channels are not supported for the
calibration.
Calibration is only valid for a particular test setup. If you replace measurement
equipment, calibration becomes invalid and you have to recalibrate the test setup.

e An Rohde & Schwarz signal generator (R&S SMBYV or similar) equipped with the
LTE option.

e An RF splitter (4-way or 2-way).

e Optional: an attenuator between cable and oscilloscope to improve the matching

impedance. Improving the matching impedance improves the accuracy of the
results even more.

Preparing the calibration measurement

The application creates the calibration data from an LTE signal that you can generate
with an Rohde & Schwarz signal generator.

To get the signal, preset the signal generator and select the appropriate channel band-
width for the beamforming phase measurement. All other settings should remain the
same. However, make sure that the signal contains the antenna port 0 of the reference
signal.
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When done, configure the LTE measurement application with the settings required
for the beamforming measurement. Note that after calibration is done, you must not
change several parameters (see below).

Setting up the measurement equipment

Now that the generator and application are configured properly, feed the signal into the
oscilloscope through an RF splitter.

If you are using a 4-way RF splitter with four data streams, calibration can be done in
one go. If you are using a 2-way splitter with four data streams, you have to calibrate
each input channel and cable separately (= start the calibration, select the splitter type
from the dialog box and follow the instructions).

Optionally, you can connect an attenuator to each oscilloscope channel and thus
improve matching impedance.
Generating new calibration data

1. Start the calibration ("Input & Output" > "Beamforming Calibration" > "Generate").
Note that this feature is only available when a connection to an R&S RTO has been
established.

The application performs a single measurement to calculate the correction values.

2. Select the splitter type you are using (2-way or 4-way).

First Calibration Step

R&S RTO

® 2 Way splitter GCH1 CH2 CH3 CH4
Q il 0
2 Way
TXo Splitter
R&S RTO
CH1 CH2 CH3 CH4
© 4way spiitter 0 o

0
TXo 4 Way Splitter

Cancel Run

3. Procedure for a 4-way splitter:

a) Connect the input sources according to the diagram shown in the dialog box.
b) Select "Run".
The R&S VSE starts a single measurement to calculate the correction values.

4. Procedure for a 2-way splitter:
For a 2-way splitter, calibration consists of several measurements, one for each
antenna. After each measurement, you have to connect the signal to a different
input channel.

a) Connect the first two input sources according to the diagram shown in the
dialog box.
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b) Select "Run".
The R&S VSE calibrates the first input channel. When done, it opens a new
dialog box.

c) Connect the second input source according to the diagram shown in the dialog
box.

d) Select "Run".
The R&S VSE calibrates the second input channel. When done, it opens a new
dialog box.

e) Connect the last input sources according to the diagram shown in the dialog
box.
The R&S VSE calibrates the third input channel.

After the calibration measurement is done, restore the actual test setup without
splitters.

You can also save the calibration file. This can be useful if you want to use the
same equipment again later on. The calibration file has the extension .cal. It
contains the following parameters that will be restored if you use the calibration file
again.

e Center frequency

e Reference level during calibration

e MIMO configuration (number of antennas and number of input channels)

e LTE bandwidth

If you do not save the calibration data, calibration becomes invalid when you
change one of the parameters mentioned above or use different equipment (oscil-
loscope, cables etc.). The current calibration state is displayed in a status bar at
the top of the user interface.

Remote command:

CALibration:PHASe:GENerate on page 193

Restoring previously recorded calibration data

If you have previously saved calibration data, you can restore it later on without having
to recalibrate the measurement.

» Load the previously recorded file ("Input & Output" > "Beamforming Calibration" >
"Load").
Note that this feature is only available when a connection to an R&S RTO has been
established.
The application restores the frequency, reference level, MIMO configuration and
LTE bandwidth that were active during calibration.
Note: Auto leveling is cancelled if you restore calibration data. Instead the refer-
ence level is set to the value stored in the calibration file.

Remote command:

CALibration:PHASe:LOAD on page 193
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Performing beamforming phase measurement

After you are done calibrating the measurement, you can configure the actual phase
measurement. Except for the parameters saved in the calibration file, you can change
settings and configure the signal as required.

When all is set up, perform the actual measurement. The application corrects beam-
forming results based on the calibration data.

4.6 Performing time alignment measurements

The measurement application allows you to perform time alignment measurements
between different antennas.

The measurement supports setups of up to four Tx antennas.

The result of the measurement is the time alignment error. The time alignment error
is the time offset between a reference antenna (for example antenna 1) and another
antenna.

The time alignment error results are summarized in the corresponding result display.

A schematic description of the results is provided in Figure 4-8.

4 Tx Antenna 1 (Reference)

Time
1 Tx Antenna 2

5 L Time Alignment Error 427
2 —
9 <
B
£ >
= Time ™
C4 Tx Antenna 3
1S
o
E Time Alignment Error 437
i —
Time ™
4 Tx Antenna 4
Time Alignment Error 447

>
P

Time

Figure 4-8: Time Alignment Error (4 Tx antennas)
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4 Tx Antenna 1 (Reference)

Time
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Tx Antenna 2

LTE Frame Start Indicator

Time Alignment Error 427
I

Time

Figure 4-9: Time Alignment Error (2 Tx antennas)

Test setup
Successful Time Alignment measurements require a correct test setup.

A typical hardware test setup is shown in Figure 4-10. Note that the dashed connec-
tions are only required for MIMO measurements on 4 Tx antennas.

Tx Ant 1

Tx Ant 2
DUT

Tx Ant 3

Tx Ant 4

Figure 4-10: Hardware setup

For best measurement result accuracy, it is recommended to use cables of the same
length and identical combiners as adders.

In the application, make sure to correctly apply the following settings.

e Select a reference antenna in the MIMO Configuration dialog box (not "All")

e Set the Subframe Selection to "All"

e Turn on Compensate Crosstalk in the "Demodulation Settings"

e Note that the Time Alignment measurement only evaluates the reference signal
and therefore ignores any PDSCH settings - for example, it does not have an
influence on this measurement if the PDSCH MIMO scheme is set to transmit
diversity or spatial multiplexing.

O-RAN measurement guide

The O-RAN alliance specifies specific signal configurations (test cases) for standar-
dized testing of O-RAN equipment. The R&S VSE provides these O-RAN test cases.
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When you apply one of them, the measurement configuration automatically adjusts to
the values of the selected test case.

Basically, you can verify O-RAN based signals by certain bit sequences in the PDSCH
and the positions of those sequences. The position of the bit sequence in the PDSCH
is unique for each test case.

The type of bit sequence depends on the test case.
e Some test cases use a bit sequence of all 0's.
e Some test cases use an O-RAN specific PN23 bit sequence.

In addition, the data demodulation depends on the test case (before or after descram-
bling).

As pointed out, these settings are automatically selected, depending on the selected
test case.

For valid measurement results, it is essential that the measured signal complies with
the selected test case and uses the correct bit sequences in the correct locations. If
you get unexpected measurement results, check if the signal is configured correctly.
You can do a quick check to validate the signal as follows.

e Check if the selected test case in the "Advanced Settings" is the same as the test
case in the "Test Models" dialog.

e Use the Allocation ID vs Symbol x Carrier result display to verify if the correct
PDSCH allocations are analyzed. If the signal contains the correct bit sequence,
the EVM should be good.

e Use the Bitstream result display to verify if the bits match the O-RAN specifications.
Each test case has a typical bit sequence. Make sure to select the bit sequence as
the bitstream format.
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Configuration

LTE measurements require a special application on the R&S VSE, which you can
select by adding a new measurement channel or replacing an existing one.

For more information on controlling measurement applications, refer to the documenta-
tion of the R&S VSE base software.

When you start the LTE application, the R&S VSE starts to measure the input signal
with the default configuration or the configuration of the last measurement (if you
haven't performed a preset since then).

Automatic refresh of preview and visualization in dialog boxes after configura-
tion changes

The R&S VSE supports you in finding the correct measurement settings quickly and
easily - after each change in settings in dialog boxes, the preview and visualization
areas are updated immediately and automatically to reflect the changes. Thus, you can
see if the setting is appropriate or not before accepting the changes.

Unavailable menus

Note that the "Limits" and "Trace" menus have no contents and no function in the LTE
application.

o Configuring I/Q MeasUrEMENtS. ....ccoiii it 58
e Configuring time alignment error measurements..........ccccccvveeiieiiiiccciiiieeeee e 117

Configuring I/Q measurements

o  Configuration OVEIVIEW..........cociiiiiiice e e e 59
e Signal characCteriStiCs.........coiiiiiiiiieeee e ——————— 61
L I =T g o T =Y SRR 66
o  Configuring MIMO SEIUPS......cuueiiiiiiiieee et e e 68
L I o B 510 e =T 3T Yo L1 =1 1 o] o T PSSR 71
e PDSCH subframe configuration...........cccuuiiiiiiiiee e 73
o Global signal charaCteriStiCS.......uciiiiiiiei et e e 80
e Synchronization signal configuration...............cicicciiii s 81
e Reference signal configuration............oooi i 82
e Positioning reference signal configuration.............ccccoiiii e 83
e Channel state information reference signal configuration............ccccoeceiiiiiennnns 85
e PDSCH resource block symbol offSet..........cooiiiiiiiiiiiie e 87
L I o =104 o oo ) 01T 18] =1 (o) o PR 88
o PCFICH configuration...........coooiiiiiiiiieerrre e e 89
@  PHICH configuration..........uueeeieiiiieee s e e e e e e e e e e e e eeeeeees 90
o PDCCH configuration..........oooi e e e 93
o EPDCCH configuration...........coi oottt e e e e 94
e Shared channel configuration...........c..ceiii e 96
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®  MBSFN CharaCteriStiCS. ... ettt 96
e Selecting the input and outpuUt SOUICE.........coiieiiiiiieii e 99
o Frequency CONfIGQUIatioN....... ..ot 103
o  Amplitude CoNfIGUIatioN.........oiii i 104
L I I 7= = o= o] (1 = T 108
L N oo =Y oot ) o} ile U =1 i o] o IR RPN 109
e Parameter estimation and tracking.......ccccoooeeiiiiiii i, 111
e Measurement error COMpPENSAtION.........uvuiiuiiiiiiiceieie e e e e eeee e 113
@ DemOdUIAtION. ..o e a e 114
o Automatic CONfIGUIAtioN.........iiii i 116

Configuration overview

Throughout the measurement channel configuration, an overview of the most important
currently defined settings is provided in the "Overview". The "Overview" is displayed
when you select the "Overview" menu item from the "Meas Setup" menu.

EVM/Frequency Error/Power

Maode FDD Downlink
MIMO 1 Tx Antenna Input File Capture Time 9.99 ms Boosting Est off
Bandwidth 3MHz/15RB Frequency 0.0 Hz Source Free Run Channel Est EWM 3GPP
cell D 1 Ref Level 0.0 dBm Offset Phase Tracking off
Demad Predefined Att 10.0 dB No of Subframes all Time Tracking off
2
L, =l _— = . @&l
Signal Description Input/Frantend Trig/Sig Capture Estimation/Tracking
1£(x)]
o I I
Demadulation Evaluation Range Analysis
Multi Carrier Filter off Subframe All Marker 1 off
Comp Crosstalk off Symbol All ¥ Axis -90.0 ~ 30.0 dBm
Descramble On EVM Unit %
EVM Calc EVM 3GPP
_ Select Measurement Specifics for 1: Capture Buffer  ~

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

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

See Section 5.1.2, "Signal characteristics", on page 61.

2. Input/ Frontend
See Section 5.1.20, "Selecting the input and output source", on page 99.

3. Trigger / Signal Capture
See Section 5.1.24, "Trigger configuration”, on page 109.
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See Section 5.1.23, "Data capture", on page 108

4. Estimation / Tracking
See Section 5.1.26, "Measurement error compensation”, on page 113.

5. Demodulation
See Section 5.1.27, "Demodulation”, on page 114.

6. Evaluation Range
See Section 6.2.2, "Evaluation range", on page 123.

7. Analysis
See Section 6, "Analysis", on page 119.

8. Display Configuration
See Section 3, "Measurements and result displays", on page 14.

In addition, the dialog box provides the "Select Measurement" button that serves as a
shortcut to select the measurement type.

To configure settings

» Select any button in the "Overview" to open the corresponding dialog box.
Select a setting in the channel bar (at the top of the measurement channel tab) to
change a specific setting.

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

Remote command:
SYSTem:PRESet :CHANnel [ :EXEC] on page 184

Select Measurement
Opens a dialog box to select the type of measurement.

For more information about selecting measurements, see Section 3.1, "Selecting mea-
surements”, on page 14.

Remote command:
CONFigure[:LTE] :MEASurement on page 184

Specific Settings for

The channel can contain several windows for different results. Thus, the settings indi-
cated in the "Overview" and configured in the dialog boxes vary depending on the
selected window.

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

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

Access: "Overview" > "Signal Description" > "Signal Description"

The general signal characteristics contain settings to describe the general physical
attributes of the signal.

L LE g oLl MIMO/CA Setup PDSCH Settings. Advanced Settings ~ MBSFN Settings

Mode FDD Downlink - Test Model: Not selected yet

Number of

Component Carriers !

Physical Settings NE-loT
Channel Bandwidth 10MHz(50 RE) ~ Sample Rate 1536 MHz Occupied BW 9.015 MHz
Cell Identity Group  © CellID 0 Identity
LTE MOAE SEIECHION. ...ttt ettt e e e e e e e e e e 61
Carrier AQQregation...........ooeiiiiiieii et e e ————————————————— 62
L Basic component carrier configuration...............cceveeeeeeeeeeeeeeeeeeseeeseeeeeen, 62
L Features of the I/Q MeasuUremMEeNts.............cccuereeeereeeeeeeeeeeeeeeeeseeeeeenens 63
L Features of the time alignment error measurement.............cococoeeeveeeeeerenn.. 63
L Remote commands to configure carrier aggregation..............ccccovevveevererennn. 63
Channel Bandwidth / Number of Resource BIOCKS..........cccceeeiiiiieiiiiiiiieee e 63
LYo 1o = SRR 64
Configuring TDD Frames.......cooo i e s e e e e e e e e e e e e e e e e e e e as 64
L TDD UL/DL AIOCAHONS.........vevevieeeieeeeeeeseeeeeeees e 64
L Conf. of Special SUDFrAME........c.cueieeeeeeeeeeeeeeeee e 65
Configuring the Physical Layer Cell I[dentity.........ccueeieiiiiiiiii e, 65
[ o [8 o [N ] oY= T To I AN 1 = E o 1 66

LTE mode selection
The "Mode" selects the LTE standard that you are testing.

The choices you have depend on the set of options you have installed. For details
about the feature sets of each option, see Section 2.1, "Overview of the LTE applica-
tions", on page 9.

FDD and TDD are duplexing methods.
e FDD mode uses different frequencies for the uplink and the downlink.
e TDD mode uses the same frequency for the uplink and the downlink.

Downlink (DL) and Uplink (UL) describe the transmission path.

e Downlink is the transmission path from the base station to the user equipment.
The physical layer mode for the downlink is always OFDMA.

e Uplink is the transmission path from the user equipment to the base station.
The physical layer mode for the uplink is always SC-FDMA.

Remote command:
Link direction: CONFigure [ :LTE] : LDIRection on page 190
Duplexing mode: CONFigure[:LTE] : DUPLexing on page 186
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Carrier Aggregation
Carrier aggregation has been introduced in the LTE standard to increase the band-
width. In those systems, several carriers can be used to transmit a signal.

Each carrier usually has one of the channel bandwidths defined by 3GPP.

The R&S VSE features several measurements that support contiguous and non-contig-
uous intra-band carrier aggregation (the carriers are in the same frequency band).

e |/Q based measurements (EVM, frequency error, etc.) (downlink)

e |/Q based measurements (EVM, frequency error, etc.) (uplink)

e Time alignment error (downlink)

e Time alignment error (uplink)

The way to configure these measurements is similar (but not identical, the differences
are indicated below).

e "Basic component carrier configuration" on page 62

e '"Features of the I/Q measurements" on page 63

e "Features of the time alignment error measurement" on page 63

e "Remote commands to configure carrier aggregation" on page 63

Basic component carrier configuration < Carrier Aggregation

The number of component carriers (CCs) you can select depends on the measure-
ment.

e 1/Q based measurements (EVM etc.): up to 2 CCs

e Time alignment error: up to 2 CCs

You can define the characteristics of the CCs in the table in the "Carrier Configuration”
panel (in the "Signal Characteristics" dialog box). Depending on the "Number of Com-

ponent Carriers", the application adjusts the size of the table. Each line corresponds to
a component carrier.

The "Center Frequency" defines the carrier frequency of the carriers.
For each carrier, you can select the "Bandwidth" from the corresponding dropdown
menu.

e For all component carriers, the R&S VSE also shows the "Frequency Offset" rela-
tive to the center frequency of the first carrier.
If you define a different frequency offset, the application adjusts the center fre-
quency accordingly.

Note that the actual measurement frequency differs from the carrier frequencies: the
application calculates that frequency based on the carrier frequencies. It is somewhere
in between the carrier frequencies.

The measurement frequency is displayed in the channel bar.

For each component carrier, you can select one of the channel bandwidths defined
by 3GPP from the "Bandwidth" dropdown menus. The combination of bandwidths is
arbitrary.

When the defined carrier configuration is not supported by the application, a corre-
sponding error message is displayed. This can be the case, for example, if the carriers
occupy a bandwidth that is too large.
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Features of the I/Q measurements — Carrier Aggregation
For measurements on component carriers, results are shown for each component
carrier separately. The layout of the diagrams is adjusted like this:

* LTE: 1 Capture Buffer
All el cC 2

5.01 ms/ 301 ms J0.0 ms 5.01 ms/ 50.1 ms

e The first tab ("All") shows the results for all component carriers.
e The other tabs ("CC <x>") show the results for each component carrier individually.

The application also shows the "Occupied Bandwidth" of the aggregated carriers and
the "Sample Rate" in a read-only field below the carrier configuration.

Features of the time alignment error measurement — Carrier Aggregation
When you perform a TAE measurement, you can capture the data of the component
carriers either on one R&S VSE ("wideband capture") or on two R&S VSE. When you
capture the data with only one R&S VSE, make sure that it has a bandwidth wide
enough to capture all component carriers in a single measurement.

Note that the TAE measurements are possible on one R&S VSE only. Therefore the
number of devices to measure is always "1".

You can configure additional signal characteristics of the first and second carrier in the
"CC1" and "CC2" tabs.

In case you are testing a MIMO DUT, you can also select the number of antennas the
DUT supports. When you select "1 Tx Antenna", the application measures the timing
difference between two SISO carriers, when you select more than one antenna, it
measures the timing difference between the antennas. In that case, you can select the
reference antenna from the dropdown menu in the time alignment error result display.

Note that the application shows measurement results for the second component carrier
even if only one antenna of the second component carrier is attached (i.e. no combiner
is used).

Remote commands to configure carrier aggregation < Carrier Aggregation

Remote command:

Number of carriers: CONFigure[:LTE] : NOCC on page 190

Carrier frequency: [SENSe: ] FREQuency:CENTer [ :CC<cc>] on page 225
Measurement frequency: SENSe : FREQuency : CENTer?

Offset: [SENSe: ] FREQuency:CENTer [:CC<cc>]:0FFSet on page 226
Channel bandwidth: CONFigure[:LTE] :DL[:CC<cc>] : Bii on page 186

Channel Bandwidth / Number of Resource Blocks
Specifies the channel bandwidth and number of resource blocks (RB).
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The channel bandwidth and number of resource blocks (RB) are interdependent. Cur-
rently, the LTE standard recommends six bandwidths (see table below).

Tip: The "Auto LTE Config" feature (available in the "Auto Set" menu) automatically
detects the channel bandwidth.

The application also calculates the FFT size, sampling rate, occupied bandwidth and
occupied carriers from the channel bandwidth. Those are read only.

Channel Bandwidth [MHz] 1.4 2 5 10 15 20
Number of Resource Blocks 6 15 25 50 75 100
Sample Rate [MHz] 1.92 3.84 7.68 15.36 30.72 30.72
FFT Size 128 256 512 1024 2048 2048

For more information about configuring aggregated carriers, see "Carrier Aggregation”
on page 62.

The application shows the currently selected LTE mode (including the bandwidth) in
the channel bar.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :BW on page 186

Cyclic Prefix
The cyclic prefix serves as a guard interval between OFDM symbols to avoid interfer-
ences. The standard specifies two cyclic prefix modes with a different length each.

The cyclic prefix mode defines the number of OFDM symbols in a slot.

e Normal
A slot contains 7 OFDM symbols.
e Extended

A slot contains 6 OFDM symbols.
The extended cyclic prefix is able to cover larger cell sizes with higher delay spread
of the radio channel.
e Auto
The application automatically detects the cyclic prefix mode in use.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:CYCPrefix on page 187

Configuring TDD Frames

TDD frames contain both uplink and downlink information separated in time with every
subframe being responsible for either uplink or downlink transmission. The standard
specifies several subframe configurations or resource allocations for TDD systems.

TDD UL/DL Allocations «— Configuring TDD Frames
Selects the configuration of the subframes in a radio frame in TDD systems.
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The UL/DL configuration (or allocation) defines the way each subframe is used: for
uplink, downlink or if it is a special subframe. The standard specifies seven different

configurations.
Configuration Subframe Number and Usage
0 1 2 3 4 5 6 7 8 9
0 D S u u u D S u u u
1 D S u u D D S u u D
2 D S u D D D S u D D
3 D S u u u D D D D D
4 D S U U D D D D D D
5 D S U D D D D D D D
6 D S U U U D S U U D
U = uplink

D = downlink
S = special subframe

Remote command:
Subframe: CONFigure[:LTE] :DL[:CC<cc>] : TDD:UDConf on page 189

Conf. of Special Subframe < Configuring TDD Frames

In combination with the cyclic prefix, the special subframes serve as guard periods for

switches from uplink to downlink. They contain three parts or fields.

e DwPTS
The DwPTS is the downlink part of the special subframe. It is used to transmit
downlink data.

e GP
The guard period makes sure that there are no overlaps of up- and downlink
signals during a switch.

e UpPTS
The UpPTS is the uplink part of the special subframe. It is used to transmit uplink
data.

The length of the three fields is variable. This results in several possible configurations
of the special subframe. The LTE standard defines 10 different configurations for the
special subframe. However, configurations 8 and 9 only work for a normal cyclic prefix.

If you select configurations 8 or 9 using an extended cyclic prefix or automatic detec-
tion of the cyclic prefix, the application will show an error message.

Remote command:
Special subframe: CONFigure[:LTE] :DL[:CC<cc>] :TDD:SPSC on page 189

Configuring the Physical Layer Cell Identity

The "Cell ID", "Cell Identity Group" and physical layer "ldentity" are interdependent
parameters. In combination, they are responsible for synchronization between network
and user equipment.

The physical layer cell ID identifies a particular radio cell in the LTE network. The cell
identities are divided into 168 unique cell identity groups. Each group consists of 3
physical layer identities. According to the following equation, there is a total of 504
different cell IDs.
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Nip' =3 Nip +Njp)

N = cell identity group, {0...167}
N@ = physical layer identity, {0...2}

If you change one of these three parameters, the application automatically updates the
other two.

For automatic detection of the cell ID, turn on the "Auto" function.

Before it can establish a connection, the user equipment must synchronize to the
radio cell it is in. For this purpose, two synchronization signals are transmitted on the
downlink. These two signals are reference signals whose content is defined by the
"Physical Layer Identity" and the "Cell Identity Group".

The first signal is one of 3 possible Zadoff-Chu sequences. The sequence that is used
is defined by the physical layer identity. It is part of the P-Sync.

The second signal is one of 168 unique sequences. The sequence is defined by the
cell identity group. This sequence is part of the S-Sync.

In addition to the synchronization information, the cell ID also determines:
e The cyclic shifts for PCFICH, PHICH and PDCCH mapping,
e The frequency shifts of the reference signal.

Remote command:

Cell ID: cONFigure[:LTE] :DL[:CC<cc>] : PLC:CID on page 188

Cell Identity Group (setting): CONFigure[:LTE] : DL[:CC<cc>] : PLC:CIDGroup
on page 188

Cell Identity Group (query): FETCh [ :CC<cc>] : PLC:CIDGroup? on page 191
Identity (setting): CONFigure [:LTE] :DL[:CC<cc>] :PLC:PLID on page 189
Identity (query): FETCh [ :CC<cc>] :PLC:PLID? on page 191

Exclude Inband NB-loT

The 3GPP standard specifies several operating modes, or deployments, for NB-loT
transmission. The deployment specifies where the NB-IoT signal is located in the
frequency spectrum.

One of these deployments is the inband deployment. In that case, the The NB-loT
signal uses resource blocks within an LTE carrier.

You can exclude the resource blocks used by the NB-loT signal from the measurement
results when you turn on "Exclude Inband NBloT". When you turn on this feature, you
can also define the location of the NB-loT signal within the LTE carrier as an resource
block offset. The resource block offset is a value relative to resource block 0.

This feature is available for automatic PDSCH demodulation.

Remote command:
State: CONFigure[:LTE] :DL[:CC<cc>] :EINBiot[:STATe] on page 187
Offset: CONFigure[:LTE] :DL[:CC<cc>] :NRBoffset on page 187

5.1.3 Test models

Access: "Overview" > "Signal Description" > "Test Models"
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Test models are descriptions of specific LTE signals for standardized testing of DUTs.
These test scenarios are stored in .allocation files. You can select, manage and
create test scenarios in the "Test Models" dialog box.

G € o =15 A 1 410 Yo [ TR 67
(@] R IR (=Y o= 1T TR 67
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3GPP test models
3GPP defines test models for all kinds of standardized tests and test scenarios in
3GPP 36.141. 3GPP calls them E-TM.

There are several main test model groups. Each of these main groups in turn contain
signal descriptions for specific signal configurations (different transmission type, differ-
ent bandwidth etc.).

e E-TM1
e E-TM2
e E-TM3

To deselect the test model and return to a custom signal description, change any signal
parameter to another value.

Remote command:
MMEMory: LOAD[ : CC<cc>] : TMOD: DL on page 192

ORAN test cases
O-RAN test cases are available for FDD signals.

In addition to the 3GPP test models, you can also use O-RAN test cases. O-RAN test
cases are defined by the O-RAN alliance for standardized measurements.

The test cases comply with O-RAN specification O-RAN.WG4.CONF.0-v08.00.

The O-RAN test cases are based on the 3GPP test models (downlink) and fixed
reference channels (uplink) and are customized for the O-RAN applications.

For more information about the test cases themselves, see the O-RAN specifications
available on the O-RAN website.

For more information about using O-RAN test cases in measurements with the
R&S VSE, see Section 4.7, "O-RAN measurement guide", on page 56.

Remote command:
MMEMory: LOAD[ : CC<cc>] : TMOD: DI, on page 192

Custom test models

User defined test scenarios are custom signal descriptions for standardized measure-
ments that you can save and restore as you like. To create a custom test scenario,
describe a signal as required and then save it with the corresponding button. The
R&S VSE stores custom scenarios in .allocation files.

If you do not need test scenarios any longer, you can also delete them.

Remote command:
Save: MMEMory: STORe<n>[:CC<cc>] : DEModsetting on page 192
Restore: MMEMory: LOAD[ : CC<cc>] : DEModsetting on page 191
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5.1.4 Configuring MIMO setups

Access: "Overview" > "Signal Description" > "MIMO / CA Setup"

MIMO measurements need a special setup that you can configure with the settings
available in the MIMO configuration dialog box.

Signal Description PDSCH Settings Advanced Settings  MBSFN Settings

Number of 1
Component Carriers

Mumber of Input Sources From Antenna Selection ™

Input Source Type m File

DUT MIMO Configuration 4 Tx Antennas

Tx Antenna Selection All

Simultaneous signal capture setup using 4 Rx Channels

Input
Source

Source State Instrument

1 NONE

NONE

NONE

NONE

For more information on MIMO measurements, see Section 4.4, "MIMO measurement
guide", on page 46.

O The "Auto LTE Config" feature (available in the "Auto Set" menu) automatically detects
= the MIMO configuration.

o Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

Result displays

For measurements with several input sources, a result display is made up out of
several subwindows instead of a single window. Each subwindow corresponds to the
data captured by a single input source. The number of subwindows in a result display
therefore corresponds to the number of input sources that you have selected. For
example, if you have selected 4 input channels, the application would show 4 constel-
lation diagrams.

Because this screen layout can make it difficult to read individual results, you have
several options to increase the comfort of evaluating the results.
e Display one result display in full-screen mode only.

e Open each result display in a separate window.
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e Filter the results for a specific antenna port only (see "Beamforming Selection”
on page 125).
Note that a single I/Q data stream can still contain information for several antenna
ports.
For more information about antenna port mapping, see "Number Of Input Sources"
on page 69.

Functions in the "MIMO Setup" dialog box described elsewhere:
e "Number Of Component Carrier" see "Carrier Aggregation" on page 62.

NUMbeEr Of INPUL SOUICES........cc et e e e 69
TaT 01U AR To 1U ]y ot TN Y o= PSPPI 70
DUT MIMO ConfiIQUIation.......cccii ittt 70
TX ANENNA SEIECHON....ciiiie it e e e e e e e e e s s e eeeees 70
Input Source Configuration Table..........coui i 71

Number Of Input Sources

The R&S VSE can analyze up to 8 1/Q data streams, each through one input source.
You can capture the data from oscilloscope(s) or spectrum analyzer(s). The number of
instruments you need depends on the number of data streams, for example capturing
four data streams requires four analyzers or one oscilloscope with four channels.

You can configure the connected instruments in the "Instruments" dialog box and
configure the data streams in the input source configuration table.

For more information about instrument configuration in the R&S VSE, see the
R&S VSE user manual.

You can either select the number of data streams directly (1 to 8) or let the R&S VSE
determine the number of data streams based on the antenna selection.

The "From Antenna Selection" menu item has the following effects.

e The number of input sources depends on the MIMO configuration in the system
and the antenna selection.

e The contents of the "Tx Antenna Selection" dropdown menu change. In addition
to selecting a specific antenna, you can let the application determine which
antenna(s) to test and in which order (= "Auto <x>" menu items).
If you apply automatic detection, the application analyzes the reference signal(s) to
select the antenna(s).

The mapping of antenna ports to data streams is as follows.

e APO to AP3 (cell-specific reference signals) are always mapped to the first four
data streams.
The number of cell-specific reference signals is variable and depends on the MIMO
configuration.

e AP4 is not analyzed.

e APS5 is always mapped to the first data stream after the last cell-specific reference
signal.

e APG (positioning reference signal) is always mapped to the data stream that comes
after AP5.

e AP7 to AP14 (UE-specific reference signals) are always mapped to a single data
stream, with AP7 being mapped to the first data stream.
The number of UE-specific reference signals is variable and depends on the beam-
forming configuration for the PDSCH.
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e AP15to AP22 (CSl reference signals) are always mapped to a single data stream,
with AP15 being mapped to the first data stream.
The number of CSI reference signals is variable and depends on how many
antenna ports transmit the signal.

Example:

You are testing 2 cell-specific reference signals (selection of 2 Tx antennas) with the
CSil reference signal and UE-specific reference signal being transmitted on 8 antenna
ports. You therefore need 8 input sources.

The mapping of antenna ports to input sources must be as follows.
APO, AP7, AP15: input source 1

AP1, AP8, AP16: input source 2

AP5, AP9, AP17: input source 3

APG6, AP10, AP18: input source 4

AP11, AP19: input source 5

AP12, AP20: input source 6

AP13, AP21: input source 7

AP14, AP22: input source 8

Remote command:
CONFigure[:LTE] :NSOurces on page 194

Input Source Type
The source of the data is either live data recorded with an instrument or previously
recorded data stored in a file.

For more information about configuring instruments and using files as input, see the
R&S VSE user manual.

Remote command:
INSTrument :BLOCk:CHANnel [:SETTings] : SOURce<si> on page 224

DUT MIMO Configuration
The "DUT MIMO Configuration" selects the number of antennas in the system that you
are analyzing.

The number of antennas corresponds to the number of cell-specific reference signals.
The R&S VSE supports measurements on one, two or four antennas.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MIMO:CONFig on page 194

Tx Antenna Selection
The "Tx Antenna Selection" selects the antenna(s) you want to analyze. The number of
menu items depends on the number of antennas in the system.

Each antenna corresponds to a cell-specific reference signal.
For automatic detection, the R&S VSE analyzes the reference signal to select the
antenna. It also determines the order in which the antennas are tested.

Antenna 1 Tests antenna 1 only (APO).

Antenna 2 Tests antenna 2 only (AP1).
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Antenna 3 Tests antenna 3 only (AP2).
Antenna 4 Tests antenna 4 only (AP3).
All Tests all antennas in the test setup in consecutive order (1-2-3-4).

A corresponding number of input sources is required.

Auto (1 antenna) Measurement on one input source and automatic detection of the connected
antenna.

Auto (2 antennas) Measurement on two input sources and automatic detection of the connected
antennas.

Auto (4 antennas) Measurement on four input sources and automatic detection of the connected
antennas.

The antenna you have selected is also the reference antenna for time alignment
measurements.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MIMO:ASELection on page 193

Input Source Configuration Table

MIMO measurements require several input sources, depending on the number of data
streams you are about to measure. The input source is either a spectrum analyzer or
an oscilloscope.

For each data stream, you need either one spectrum analyzer or one oscilloscope
channel.

You can configure the connected instruments in the "Instruments" dialog box.

The input source configuration table provides functionality to assign data streams to
the connected instruments.

Each row in the table represents one instrument. The size of the table therefore
depends on the number of input sources you have selected.

Table for input source = instrument

e "Source": Index number of the connected instrument.

e "State": Shows the connection state (connected or not connected).

e "Instrument": Shows the name of the connected instrument.

e "Input Source": Assigns the instrument to capture a specific data stream.

Table for input source = file

e "Source": Index number of the input source.

e "State": Shows if the selected file was found or not.

e "File": Shows the name of the selected file.

e "I/Q Channel": Assigns the file to a specific data stream.

Remote command:
not supported

5.1.5 PDSCH demodulation

Access: "Overview" > "Signal Description" > "PDSCH Settings"

User Manual 1176.8980.02 — 15 71



R&S®VSE-K10x (LTE Downlink) Configuration

Configuring 1/Q measurements

The Physical Layer Shared Channel (PDSCH) carries user data, broadcast system
information and paging messages. It is always present in a downlink transmission.

The application allows you to automatically demodulate the PDSCH and detect the
subframe configuration of the signal you are testing.

For more information on manual PDSCH configuration, see Section 5.1.6, "PDSCH
subframe configuration", on page 73.

Signal Description MIMO/CA Setup PDSCH Settings Advanced Settings ~ MBSFM Settings
Subframe Configuration Detection Physical Detection PDCCH
r Subframe Configuration
Mo of Subframes ‘ 1 | Selected Subframe 0 ~  Used Allocations ‘ 4
D/ Code c Enhanced VRE Number Offset Rho A " o
M_RNTI | Word | Medulation Settings GAP | of RBs RE {Power)/dB R
o 1M 2560AM o 50 o 0dB
1 11 QPSK o 25 50 0dB
2 11 OPsK o 25 75 0dB
3 1M 2560AM o 50 100 0dB
-
PDSCH Subframe Configuration Detection..........cccceeeieeiiiiiiiiiiieeeee e, 72
Auto PDSCH DemOdulation...........ceiiiiiiieee et 73

PDSCH Subframe Configuration Detection
Selects the method of identifying the PDSCH resource allocation.

o Off
Uses the user configuration to demodulate the PDSCH subframe. If the user con-
figuration does not match the frame that was measured, a bad EVM will result.
e PDCCH protocol
Sets the PDSCH configuration according to the data in the protocol of the PDCCH
DCls.
When you use this method, the application measures the boosting for each
PDCCH it has detected. The result is displayed in the Channel Decoder Results.
e Physical detection
The physical detection is based on power and modulation detection.
Physical detection makes measurements on TDD E-TMs without a 20 ms trigger
signal possible.
More information.

Remote command:
[SENSe:] [LTE:]DL:FORMat: PSCD on page 195
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Auto PDSCH Demodulation
Turns automatic demodulation of the PDSCH on and off.

When you turn on this feature, the application automatically detects the PDSCH
resource allocation. This is possible by analyzing the protocol information in the
PDCCH or by analyzing the physical signal. The application then writes the results
into the PDSCH Configuration Table.

You can set the way the application identifies the PDSCH resource allocation with
PDSCH Subframe Configuration Detection.

When you turn off automatic demodulation of the PDSCH, you have to configure the
PDSCH manually. In that case, the application compares the demodulated LTE frame
to the customized configuration. If the "PDSCH Subframe Configuration Detection" is
not turned off, the application analyzes the frame only if both configurations are the
same.

Remote command:
[SENSe:] [LTE: ]DL:DEMod:AUTO on page 195

5.1.6 PDSCH subframe configuration

Access: "Overview" > "Signal Description" > "PDSCH Settings"

The application allows you to configure individual subframes that are used to carry the
information of the PDSCH. The PDSCH (Physical Downlink Shared Channel) primarily
carries all general user data. It therefore takes up most of the space in a radio frame.

When you turn on "Auto Demodulation”, the application automatically determines the
subframe configuration for the PDSCH. In the default state, automatic configuration is
on (= More information).

o Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

Every LTE frame (FDD and TDD) contains 10 subframes. (In TDD systems, some
subframes are used by the uplink, however.) Each downlink subframe consists of one
or more (resource) allocations. The application shows the contents for each subframe
in the configuration table. In the configuration table, each row corresponds to one
allocation.

1D/
N_RHTI

Code
Word

VRB
GAP

Offset
RE

Number
of RBs

Enhanced
Settings

Modulation LI ‘

(Power]/dB Conflict ‘

1 2560AM

o

1 11 QPSK
2 n QPsK
3

o o o o
]
5
o
a
o

mn 2560AM
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If there are any errors or conflicts between allocations in one or more subframes,

the application shows the corrupt subframe in the "Error in Subframes" field, which
appears below the table and is highlighted red if an error occurs. In addition, it shows
the conflicting rows of the configuration table. It does not show the kind of error.

nghfm \ir%cr’: Modulation EQ:@EZT E:E No:r;gir Og;et [Po?::r]?dB Conflict
0o n 2560AM 0 5 0 0dB
2 N QPsK ] 5 10 0B

Error in Subframes: 0|

Before you start to work on the contents of each subframe, you should define the num-
ber of subframes you want to customize with the "Configurable Subframes" parameter.
The application supports the configuration of up to 40 subframes.

Then you can select a particular subframe that you want to customize in the "Selected
Subframe” field. Enter the number of the subframe (starting with 0). The application
updates the contents of the configuration table to the selected subframe.

Remote command:

Number of subframes: CONFigure[:LTE] :DL[:CC<cc>] :CSUBframes
on page 196

Number of allocations: CONFigure [ :LTE] :DL[:CC<cc>] :SUBFrame<sf>:
ALCount on page 196

®  PDSCH alloCatioNns. .. ..ot e e 74
o Enhanced settings......ooo i 77

PDSCH allocations

In the default state, each subframe contains one allocation. Add allocations with the
"Used Allocations" parameter. The application expands the configuration table accord-
ingly with one row representing one allocation. You can define a different number of
allocations for each subframe you want to configure and configure up to 110 alloca-
tions in every subframe.

The configuration table contains the settings to configure the allocations.

1 VI VI TR 74
(0700 (ST A (o] (o 1 75
1Y [0 1U] F=1 1 T 1R 75
o] g =T Lot =Yo IS 111 T 1 P PUPRPR 75
[V RS T 1= o T SRR 75
[N TS apl o= o) 2 = TSRS 76
(O £ST=Y A L= TR 76
0 Y 76
(7o | 1T 76
ID/N_RNTI

Selects the allocation's ID. The ID corresponds to the N_RNTI.
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By default, the application assigns consecutive numbers starting with 0.

The ID, or N_RNTI, is the user equipment identifier for the corresponding allocation
and is a number in the range from 0 to 65535. The order of the numbers is irrelevant.
You can combine allocations by assigning the same number more than once. Combin-
ing allocations assigns those allocations to the same user.

Allocations with the same N_RNTI have the same modulation scheme and power
settings.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:UEID
on page 201

Code Word
Shows the code word of the allocation.

The code word is made up out of two numbers. The first number is the number of the
code word in the allocation. The second number is the total number of code words
that the allocation contains. Thus, a table entry of "1/2" would mean that the row
corresponds to code word 1 out of 2 code words in the allocation.

Usually one allocation corresponds to one code word. In case of measurements on

a MIMO system (2 or 4 antennas) in combination with the "Spatial Multiplexing" pre-
coding value, however, you can change the number of layers. Selecting 2 or more
layers assigns two code words to the allocation. This results in an expansion of the
configuration table. The allocation with the spatial multiplexing then comprises two
rows instead of only one. Except for the modulation of the code word, which can be
different, the contents of the second code word (row) are the same as the contents of
the first code word.

Modulation
Selects the modulation scheme for the corresponding allocation.

The modulation scheme for the PDSCH is either QPSK, 16QAM, 64QAM, 256QAM or
1024QAM.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>[:CW<cw>]:
MODulation on page 201

Enhanced Settings
Opens a dialog box to configure MIMO functionality.

For more information see Section 5.1.6.2, "Enhanced settings", on page 77.

VRB Gap
Turns the use of virtual resource blocks (VRB) on and off.

The standard defines two types of VRBs. Localized VRBs and distributed VRBs. While
localized VRBs have a direct mapping to the PRBs, distributed VRBs result in a better
frequency diversity.

Three values of VRB gap are allowed.

e 0 = Localized VRBs are used.

e 1 = Distributed VRBs are used and the first gap is applied.
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e 2 = Distributed VRBs are used and the second gap is applied (for channel band-
widths > 50 resource blocks).
The second gap has a smaller size compared to the first gap.
If on, the VRB Gap determines the distribution and mapping of the VRB pairs to the
physical resource blocks (PRB) pairs.
The distribution of the VRBs is performed in a way that consecutive VRBs are
spread over the frequencies and are not mapped to PRBs whose frequencies
are next to each other. Each VRB pair is split into two parts which results in a
frequency gap between the two VRB parts. This method corresponds to frequency
hopping on a slot basis.
The information whether localized or distributed VRBs are applied is carried in
the PDCCH. The DCI formats 1A, 1B and 1D provide a special 1-bit flag for this
purpose ("Localized / Distributed VRB Assignment”). Another bit in the DCI formats
controls whether the first or second bit is applied.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:GAP on page 196

Number of RB
Defines the number of resource blocks the allocation covers. The number of resource
blocks defines the size or bandwidth of the allocation.

If you allocate too many resource blocks compared to the bandwidth you have set,
the application shows an error message in the "Conflicts" column and the "Error in
Subframes" field.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:RBCount
on page 200

Offset RB
Sets the resource block at which the allocation begins.

A wrong offset for any allocation would lead to an overlap of allocations. In that case,
the application shows an error message.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:RBOFfset
on page 201

Power
Sets the boosting of the allocation.

Boosting is the allocation's power relative to the reference signal power.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:POWer
on page 197

Conflict
In case of a conflict, the application shows the type of conflict and the ID of the
allocations that are affected. Possible conflicts are:

e bandwidth error (">BW")
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A bandwidth error occurs when the number of resource blocks in the subframe
exceeds the bandwidth you have set.

Number of
Allocations = 6

D3

ID 2

T

Subframe Bandwidth = 3 MHz or 15 Resource Blocks

e RB overlap errors
An RB overlap error occurs if one or more allocations overlap. In that case, check if
the length and offset values of the allocations are correct.

Number of
Allocations = 6 5

[54]

ID 2

Subframe Bandwidth = 3 MHz or 15 Resource Blocks

5.1.6.2 Enhanced settings

The "Enhanced Settings" contain mostly functionality to configure the precoding
scheme of a physical channel. The application supports several precoding schemes
that you can select from a dropdown menu.

In addition, you can configure PDSCH allocations that use carrier aggregation.
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Precading Beamforming [UE-spec RS =

- Codeword to Layer Mapping

Layers/Codewords 22 -

- Beamforming settings

serambling Ientity n_scio ([ D 1

single Layer &ntenna Paort [5 ]

- spatial Multiplexing Settings

Codeboak Index [EI ]

Cyclic Delay Diversity [CDD) [ I Off ]

- Carrier Aggregation

PDSCH Start Offset Cammaor -
(o] 0T TP TP PPPPPPPTP 78
TranSMUt DIVEISIY.....ccc e e e e e e e e aaaaaaaees 78
Spatial MUIIPIEXING......ccoi it e e e e e e e e e e e s 78
Beamforming (UE SPEC RS)....uuuuiiiiiiiiiiie ettt 79
Carrier AQGregation. ... ... o i 79
None

Turns off precoding.

Remote command:

CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:PRECoding][:
SCHeme] on page 199

Transmit Diversity
Turns on precoding for transmit diversity according to 3GPP TS 36.211.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:PRECoding][:
SCHeme] on page 199

Spatial Multiplexing
Turns on precoding for spatial multiplexing according to 3GPP TS 36.211.

If you are using spatial multiplexing, you can also define the number of layers for any
allocation and the codebook index.

The number of layers of an allocation in combination with the number of code words
determines the layer mapping. The available number of layers depends on the number
of transmission antennas. Thus, the maximum number of layers you can select is
eight.
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The codebook index determines the precoding matrix. The available number of indices
depends on the number of transmission antennas in use. The range is from 0 to 15.
The application automatically selects the codebook index if you turn on the "Cyclic
Delay Diversity" (CDD).

Remote command:

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding]:
SCHeme] on page 199

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding:
CLMapping on page 198

CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:PRECoding:
CBINdex on page 198

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding:CDD
on page 198

Beamforming (UE Spec RS)
Turns on the precoding for beamforming.

If you are using beamforming, you can also define the number of layers and code-
words (see Spatial Multiplexing), the scrambling identity and the single layer antenna
port.

The mapping of antenna port to the physical antenna is fixed:
e Port5and 7: Antenna 1

e Port 8: Antenna 2

e Port9: Antenna 3

e Port 10: Antenna 4

The scrambling identity (nscip) is available for antenna ports 7 and 8. It is used to initi-

alize the sequence that generates UE specific reference signals according to 36.211
(section 6.10.3.1).

The single layer antenna port selects the preconfigured antenna port in single layer
beamforming scenarios. Available if the codeword to layer mapping is "1/1".

Remote command:

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding]:
SCHeme] on page 199

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding:
CLMapping on page 198

CONFigure[:LTE] :DL[:CC<cc>] :SUBFrame<sf>:ALLoc<al>:PRECoding:
SCID on page 199

CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:PRECoding:AP
on page 197

Carrier Aggregation

Defines the PDSCH start offset for the selected PDSCH allocation in a system that
uses carrier aggregation.
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For cross-scheduled UEs, the PDSCH start offset for the secondary carrier is usually
not defined for each subframe individually but is constant over several subframes. In
case the control channel region of the secondary component carrier is longer than
the PDSCH start offset you have defined for the primary carrier, PDSCH resource
elements might be overwritten by the resource elements of the control channel. Note
that the bit stream result displays labels these resource elements with a "#" sign.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SUBFrame<sf>:ALLoc<al>:PSOFfset

on page 200

5.1.7 Global signal characteristics

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Global Settings
The global settings contain settings that apply to the complete signal.

The global signal settings are part of the "Advanced Settings" tab of the "Signal
Description" dialog box.

Signal Description  MIMO/CA Setup  PDSCH Settings  [EGIELGWL RSN  WMBSFN Settings

Global Settings

Synchronization
Signal

ORAM Test Case Mone T ‘

Reference
Signal

Control Channel

Enhanced
Control Channel

Shared Channel

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

(@] R YN N R F=T] A OF= 1T Y 80

ORAN Test Case
Selects the O-RAN test case that the DSP uses for signal analysis.

Select "None" when you do not measure O-RAN signals.

See Section 4.7, "O-RAN measurement guide”, on page 56 for more information about
O-RAN measurements.
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Available for FDD signals.

Remote command:
CONFigure[:LTE] :ORAN: TCASe on page 202

5.1.8 Synchronization signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Synchronization
Signal"

The synchronization signal settings contain settings to describe the physical attributes
and structure of the synchronization signal.

Signal Description MIMO/CA Setup PDSCH Settings Advanced Settings MBSFN Settings

Synchronization P-/5 SYNC T Antenna Al

Signal
P-SYNC Rel Power 0.0 dB
R e S-SYNC Rel Power 0.0 dB

Signal

Control Channel

Enhanced
Control Channel

Shared Channel

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

P-IS-SYNC TX ANTENNG. ... itieieie ittt e e e s sb e e s rabeeeeessnee 81
P-SyNc RelatiVe POWET........coiiiiii e 82
S-SYNC REIAtIVE POWET ...ttt 82
CUStOM SYNC WEIGNT......eeiiiiiiiiii e aereea s 82

P-/IS-SYNC Tx Antenna

Selects the antenna that transmits the synchronization signal (P-SYNC or S-SYNC).
When selecting the antenna, you implicitly select the synchronization method. If the
selected antenna transmits no synchronization signal, the application uses the refer-
ence signal to synchronize. Note that automatic cell ID detection is not available if
synchronization is based on the reference signal.

Remote command:

CONFigure[:LTE] :DL[:CC<cc>]:SYNC:ANTenna on page 203
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P-Sync Relative Power
Defines the power of the primary synchronization signal (P-Sync) relative to the refer-
ence signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SYNC:PPOWer on page 205

S-Sync Relative Power
Defines the power of the secondary synchronization signal (S-Sync) relative to the
reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :SYNC:SPOWer on page 206

Custom Sync Weight
Turns custom weighting of the (primary and secondary) synchronization signals on and
off (for example for beamforming scenarios).

If you turn on custom weights, you can define the weights applied to the first and
second half frames ("1st HF" and "2nd HF"). The signal weights are a complex number
and are therefore defined by the real and imaginary parts of the signal. The number
of custom weights depends on the number of antennas in your system. If you have
more than one antenna, the number of custom weights you can define increases
accordingly.

You can apply different weights for up to two frames ("No of Frames" input field). Use
the "Selected Frame" field to select the frame you want to define the custom weighting
for. If you define weights for more than one frame, make sure that the frame number
information in the PBCH protocol is correct and do not use the same frame number in
all frames.

Remote command:

State: CONFigure[:LTE] : DL[:CC<cc>] : SYNC:CSWeight [:STATe] on page 205
Frame number: CONFigure[:LTE] :DL[:CC<cc>] : SYNC:CSWeight : NOFRame
on page 205

1st 1/2 frame real: CONFigure [:LTE] : DL [:CC<cc>] : SYNC:CSWeight:
ANTenna<ant>:FHFRame<fr>:REAL on page 203

1st 1/2 frame imaginary: CONFigure[:LTE] : DL [:CC<cc>] : SYNC:CSWeight:
ANTenna<ant>:FHFRame<fr>:IMAGinary on page 203

2nd 1/2 frame real: CONFigure [ :LTE] : DL [:CC<cc>] : SYNC:CSWeight:
ANTenna<ant>:FHFRame<fr>:REAL on page 203

2nd 1/2 frame imaginary: CONFigure [ :LTE] : DL[:CC<cc>] : SYNC:CSWeight:
ANTenna<ant>:FHFRame<fr>:IMAGinary on page 203

Reference signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Reference Signal"

The reference signal settings contain settings to describe the physical attributes and
structure of the reference signal.
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Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

Reference Signal

Synchronization
Signal Rel Powrer 0.0 dB

Pasitioning Reference Signal

Reference

signal Present off Rel Power 0.0 dB

Bandwidth 1.4MHz{6 RB) T Mo Subframes{N_PRS) 1

Control Channel )
Configuration Index Frame Number Offset

€51 Reference Signal

Enhanced

Control Channel Present Off Rel Power 0.0 dB

Antenna Ports 1 Antenna Port T Subframe Configuration I:l
Shared Channel )
Configuration Index Frame Mumber Offset

Overwrite PDSCH on

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

Rel Power (Reference Signal)..........cooi ittt 83

Rel Power (Reference Signal)
Defines the relative power of the reference signal compared to all the other physical
signals and physical channels.

Note that this setting gives you an offset to all other relative power settings.
Remote command:

CONFigure[:LTE] :DL[:CC<cc>] :REFSig:POWer on page 206
5.1.10 Positioning reference signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Reference Signal"

The positioning reference signal settings contain settings to describe the physical
attributes and structure of the positioning reference signal.
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Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

. Reference Signal
Synchronization

Signal Rel Powrer 0.0 dB

Pasitioning Reference Signal

Reference
signal Present off Rel Power 0.0 dB

Bandwidth 1.4MHz{6 RB) T Mo Subframes{N_PRS) 1

Control Channel )
Configuration Index Frame Number Offset

€51 Reference Signal

Enhanced

Control Channel Present Off Rel Power 0.0 dB

Antenna Ports 1 Antenna Port T Subframe Configuration I:l
Shared Channel )
Configuration Index Frame Mumber Offset

Overwrite PDSCH on

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

g TS o U 84
== T 17T | 1 o T 84
(0701 a1iTe 8T r= 11T ] o I 1o 1= S 84
NUum. Subframes (N_PRS)..... .. e e e 85
Relative Power (Positioning Reference Signal)......cccccooeviiiiiiiiiiiiien, 85
Frame Number OffSet.... .o 85
Present

Turns the positioning reference signal on and off.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:PRSS:STATe on page 208

Bandwidth

Defines the bandwidth and thus the number of resource blocks the positioning refer-
ence signal occupies.

Note that the PRS bandwidth has to be smaller than the channel bandwidth.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:PRSS:BW on page 207

Configuration Index
Defines the PRS Configuration Index Iprs as defined in 3GPP TS 36.211, table
6.10.4.3-1.
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Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:PRSS:CI on page 207

Num. Subframes (N_PRS)
Defines the number of consecutive DL subframes in that PRS are transmitted.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PRSS:NPRS on page 207

Relative Power (Positioning Reference Signal)
Defines the power of a PRS resource element in relation to the power of a common
reference signal resource element.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PRSS:POWer on page 208

Frame Number Offset
Defines the system frame number of the current frame that you want to analyze.

Because the positioning reference signal and the CSI reference signal usually have a
periodicity of several frames, for some reference signal configurations it is necessary to
change the expected system frame number of the frame to be analyzed.

Note that if you define the frame number offset for either reference signal, it is automat-
ically defined for both reference signals.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SFNO on page 208

5.1.11 Channel state information reference signal configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Reference Signal"

The channel state information reference signal (CSI-RS) settings contain settings to
describe the physical attributes and structure of the Channel State Information Refer-
ence Signal (CSI-RS).

CSI-RS are used to estimate the channel properties of the signal propagation channel
from the base station to the user equipment. This information is quantized and fed
back to the base station. The base station makes use of this information for example to
adjust the beamforming parameters.

The mapping of up to four antenna ports to the physical antenna is as follows:

e Port 15: antenna 1

e Port 16: antenna 2

e Port17: antenna 3

e Port 18: antenna 4

Resource elements used by CSI-RS are shown in yellow color in the Allocation ID
versus Symbol X Carrier measurement.
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Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

. Reference Signal
Synchronization

Signal Rel Powrer 0.0 dB

Pasitioning Reference Signal

Reference
signal Present off Rel Power 0.0 dB

Bandwidth 1.4MHz{6 RB) T Mo Subframes{N_PRS) 1

Control Channel )
Configuration Index Frame Number Offset

51 Reference Signal

Enhanced

Control Channel Present Off Rel Power 0.0 dB

Antenna Ports 1 Antenna Port T Subframe Configuration I:l
Shared Channel )
Configuration Index Frame Mumber Offset

Overwrite PDSCH on

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

ST 1 86
F N g1 (=T P T o o £ N 86
(0701 a1iTe 8T r= 11T ] 4 I 1o 1= G 87
OVEIWIITE PDSCH......uiiiiiiiiiiie ettt e e e e e e e e e s e s st e e e e e e e e e e e e s senannnrenes 87
Relative Power (CSI Reference Signal)........cccceeeie i 87
Subframe Configuration............oooeiiiiiiicccrre s 87
Frame NUmMDBbeEr OffSEL.... .. 87
Present

Turns the CSI reference signal on and off.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:CSIRs:STATe on page 210

Antenna Ports
Defines the number of antenna ports that transmit the CSI reference signal.

The CSI reference signals are transmitted on one, two, four or eight antenna ports

using

e p=15

e p=15t0 16
e p=15t018
e p=15to22
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Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :CSIRs:NAP on page 209

Configuration Index
Defines the CSI reference signal configuration as defined in 3GPP TS 36.211, table
6.10.5.2-1/2

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :CSTRs:CT on page 209

Overwrite PDSCH
Turns overwriting of PDSCH resource elements for UEs that do not consider the CSI
reference signal on and off.

If on, the application assumes that the UE is not configured to consider CSI reference
signals. Thus, resource elements of the CSI reference signal overwrite the PDSCH
resource elements. Note that the bit stream result displays labels these resource
elements with a "#" sign.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :CSIRs:0PDSch on page 209

Relative Power (CSI Reference Signal)
Defines the power of a CSl reference signal resource element in relation to the power
of a common reference signal resource element.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:CSIRs:POWer on page 210

Subframe Configuration
Defines the CSI reference signal subframe configuration index (I_CSI-RS) as defined
in 3GPP TS 36.211, table 6.10.5.3-1.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :CSTRs:SCT on page 210

Frame Number Offset
Defines the system frame number of the current frame that you want to analyze.

Because the positioning reference signal and the CSI reference signal usually have a
periodicity of several frames, for some reference signal configurations it is necessary to
change the expected system frame number of the frame to be analyzed.

Note that if you define the frame number offset for either reference signal, it is automat-
ically defined for both reference signals.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : SFNO on page 208

5.1.12 PDSCH resource block symbol offset

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Control Channel"
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Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

Synchronization
Signal

PRE Symbol Offset
(Control Region for Auto [PCFICH)
PDCCH)

‘

PBECH Present Off PBCH Rel Power 0.0 dB

Reference
e [ on |
on

PCFICH Present Off PCFICH Rel Power 0.0dB

PHICH Duration Auto [PECH) T PHICHTDD m_i=1
Control Channel

PHICH MN_g Auto [PECH] T PHICH Mo of Groups 0
Enhanced PHICH Rel Power PDCCH Format -1 [Auto)

Control Channel

o
E1
H

I 4

Mo of PDCCHs PDCCH Rel Power 0.0 dB

Shared Channel

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

PRB SYymDbOol OffSEL.....ccoeeeieieeccr s e e e e e e e e e e e e e e eeeraees 88

PRB Symbol Offset
PRB Symbol Offset specifies the symbol offset of the PDSCH allocations relative to the
subframe start. This setting applies to all subframes in a frame.

With this setting, the number of OFDM symbols used for control channels is defined,
too. For example, if this parameter is set to "2" and the PDCCH is enabled, the number
of OFDM symbols actually used by the PDCCH is "2".

Special control channels like the PCFICH or PHICH require a minimum number of
control channel OFDM symboils at the beginning of each subframe. If the PRB Symbol
Offset is lower than the required value, the control channel data overwrites some
resource elements of the PDSCH.

If Auto is selected, the Control Region for PDCCH (PRB Symbol Offset) value is
detected from the PCFICH. For correct demodulation of a PCFICH signal conforming
to 3GPP, the Scrambling of Coded Bits has to be enabled.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : PSOFfset on page 216

5.1.13 PBCH configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Control Channel"
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The physical broadcast channel (PBCH) carries system information for the user equip-
ment. You can include or exclude the PBCH in the test setup and define the relative
power of this channel.

Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

Synchronization PRB Symbol Offset
Signal (Control Region for Auto [PCFICH]
PDCCH)

PBCH Present

Off  PBCH Rel Power 0.0 dB |
PCFICH Present Off  PCFICH Rel Power 0.0 dB

PHICH Duration Auto [PECH T PHICHTDD m_i=1 On Off
Control Channel L ! - -

PHICH M_g Auto (PBCH) T PHICH Mo of Groups 0
Enhanced PHICH Rel Power -3.01dB PDCCH Format -1 [Auto) T
Control Channel

Mo of PDCCHs 0 PDCCH Rel Power 0.0dB

Shared Channel

Reference
Signal

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

[ = 1O o B o (=TT o | T 89
PBCH ReEIAtIVE POWET ... ettt e e e e e e e e e e ena s 89

PBCH Present
Includes or excludes the PBCH from the test setup.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PBCH:STAT on page 213

PBCH Relative Power
Defines the power of the PBCH relative to the reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : PBCH: POWer on page 212

PCFICH configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Control Channel"

The physical control format indicator channel (PCFICH) carries information about the
format of the PDCCH. You can include or exclude the PCFICH in the test setup and
define the relative power of this channel.

User Manual 1176.8980.02 — 15 89



R&S®VSE-K10x (LTE Downlink) Configuration

5.1.15

Configuring 1/Q measurements

Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

Synchronization PRB Symbol Offset
Signal (Control Region for Auto [PCFICH]
PDCCH)

PBECH Present

Off  PBCH Rel Power 0.0dB
PCFICH Present Off  PCFICH Rel Power 0.0 dB |
PHICH Duration Auto (PECH) * PHICH TDD m_i=1 on Off
Control Channel -
PHICH N_g Auto [PBCH) | PHICH Mo of Groups 0
Enhanced PHICH Rel Power PDCCH Format 1 Auto) -
Control Channel

Reference
Signal

Mo of PDCCHs

Shared Channel

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

[ OF o (O I = ST 1=Y o) 90
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PCFICH Present
Includes or excludes the PCFICH from the test setup.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PCFich:STAT on page 213

PCFICH Relative Power
Defines the power of the PCFICH relative to the reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : PCFich:POWer on page 213

PHICH configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Control Channel"

The physical hybrid ARQ indicator channel (PHICH) contains the hybrid ARQ indicator.
The hybrid ARQ indicator contains the acknowledgement / negative acknowledgments
for uplink blocks.

You can set several specific parameters for the PHICH.

User Manual 1176.8980.02 — 15 90



R&S®VSE-K10x (LTE Downlink) Configuration

Configuring 1/Q measurements

O Turning off the PHICH

If you set the value of the PHICH N to "Custom” and at the same time define "0"
PHICH groups, the PHICH is excluded from the signal.

Signal Description MIMO/CA Setup PDSCH Settings Advanced Settings IMBSFN Settings
Synchronization PRE Symbol Offset
signal (Control Region far Auto [PCFICH]
PDCCH)
PBECH Present Oon Off PBECH Rel Power 0.0dB
Reference -
Signal
PCFICH Present Off  PCFICH Rel Power 0.0dB
PHICH Duration Auto [PBCH) T PHICHTDD m_i=1 on off
Control Channel -
PHICH N_g Auto [PECH] ~  PHICH No of Groups 0
Enhanced PHICH Rel Power -3.01 dB “PDCCH Format -1 [Auto) M
Control Channel
Shared Channel

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

PHICH DUFGLION. . .. et et e e e e e et e e e e e ee e e e e eeeabeeaeseeranas 91
PHICH TDD M =1 (E-TIM). .ttt ettt e e e e e e e e e et aa e e e e e aaa s 92
e o [ o T N o SR 92
PHICH NUMDEr Of GrOUPS. ...ttt e e e e e e e e e 92
[ (0 o B = B 011 92

PHICH Duration
Selects the duration of the PHICH. Normal and extended durations are supported.

With a normal duration, all resource element groups of the PHICH are allocated on the
first OFDM symbol.

With an extended duration, the resource element groups of the PHICH are distributed
over three OFDM symbols for a normal subframe or over two symbols within a special
subframe.

If you select Auto, the duration of PHICH is automatically determined and based on the
PBCH decoding results.

Note that you have to turn on the PBCH for an automatic determination of the PHICH
duration.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PHICh:DURation on page 214
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PHICH TDD m_i=1 (E-TM)
Turns the special setting of the PHICH for the enhanced test models on and off.
The special setting is defined in 36.141 V9.0.0, 6.1.2.6: "For frame structure type 2 the

factor m_i shall not be set as per TS36.211, Table 6.9-1, but instead shall be set to
m_i=1 for all transmitted subframes".

The parameter is available if you have selected TDD.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PHICh:MITM on page 215

PHICH N_g
Defines the variable N,.

Ng in combination with the number of resource blocks defines the number of PHICH
groups in a downlink subframe. The standard specifies several values for Ny that you
can select from the dropdown menu.

If you need a customized configuration, you can set the number of PHICH groups in
a subframe by selecting the "Custom" menu item and define the number of PHICH
groups directly with PHICH Number of Groups.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PHICh:NGParameter on page 215

PHICH Number of Groups
Defines the number of PHICH groups in a subframe.

To select the number of groups, you have to set the PHICH N_g to "Custom".

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] : PHICh:NOGRoups on page 216

PHICH Rel Power
Defines the power of all PHICHs in a PHICH group relative to the reference signal.

The application measures a separate relative power for each PHICH if Boosting Esti-
mation is on. In that case, the "Rel. Power / dB" result in the Allocation Summary stays
empty, because it refers to the common relative power for all PHICHs. The relative
powers for each PHICH in the group are displayed in the Channel Decoder Results.

Note that the PHICH power results are quantized to 1 dB steps based on the PHICH
relative power, because only a few PHICH symbols are available for boosting estima-
tion.

Example:
The "PHICH Rel Power" is -3.01 dB.
In that case, possible PHICH boostings are -4.01 dB, -3.01 dB, -2.01 dB, etc.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>]:PHICh:POWer on page 216
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5.1.16 PDCCH configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Control Channel"

The physical downlink control channel (PDCCH) carries the downlink control informa-
tion (for example the information about the PDSCH resource allocation).

You can define several specific parameters for the PDCCH.

Signal Description MIMO/CA Setup PDSCH Settings Advanced Settings MEBSFN Settings

Synchronization PRB Symbol Offset

Signal (Control Region for Auto (PCFICH)
PDCCH)
PECH Present On Off PECH Rel Power 0.0dB
Reference -
Signal
PCFICH Present Off  PCFICH Rel Power 0.0 dB

PHICH Duration Auto [PECH) T PHICHTDD m_i=1 On Off
Control Channel
PHICH M_g Auto (PBECH) T PHICH Mo of Groups 0
Enhanced PHICH Rel Power -3.01dB PDCCH Format -1 (Auto) T
Control Channel
0 PDCCH Rel Power 0.0 dB

No of PDCCHs

Shared Channel

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

[l 1O OF = I Lo 10 4 = TR 93
N U] 0 0] o Y=Y o] il =d B 1O 03 = £ T TP 93
PDCCH REI POWET ...ttt et e e e e et e e e e e e e e e e e e e e e e e eranans 94

PDCCH Format
Defines the format of the PDCCH (physical downlink control channel).

Note that PDCCH format "-1" is not defined in the standard. This format corresponds to
the transmission of one PDCCH on all available resource element groups. As a special
case for this PDCCH format, the center of the constellation diagram is treated as a
valid constellation point.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PDCCh:FORMat on page 214

Number of PDCCHs
Sets the number of physical downlink control channels.

This parameter is available if the PDCCH format is -1.
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Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PDCCh:NOPD on page 214

PDCCH Rel Power
Defines the power of the PDCCH relative to the reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PDCCh:POWer on page 214

5.1.17 EPDCCH configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Enhanced Control
Channel"

The enhanced physical downlink control channel (EPDCCH) carries the downlink
control information. Compared to the PDCCH, the EPDCCH uses resource blocks
normally reserved for the PDSCH.

@ Shared resource blocks of PDSCH and EPDCCH
PDSCH allocations overwrite the EPDCCH if they occupy the same resource blocks.

The EPDCCH is always transmitted in an EPDCCH-PRB set. For each cell and user,
you can define one or two EPDCCH-PRB sets. An EPDCCH-PRB set is made up out
of two or more resource blocks that are combined logically.

Note that you have to measure one EPDCCH-PRB set at a time. If you have to
measure a signal with more than one EPDCCH-PRB set, you have to configure each
set separately and refresh the 1/Q data for each set.

You can define several parameters for the EPDCCH.

Signal Description MIMO/CA Setup PDSCH Settings MBSFN Settings

PRB Symbol Offset

Synchronization | | o ol Region for Auto (PCFICH)
PDCCH)

Signal

PBECH Present Off PBCH Rel Power 0.0 dB

Reference PCFICH Present
Signal

Off PCFICH Rel Power 0.0dB

o
£
H

PHICH Duration Auto (PBCH) T PHICHTDD m_i=1

PHICH N_g Auto [PECH] ~  PHICH No of Groups 0
Control Channel
PHICH Rel Power -3.01 dB PDCCH Farmat -1 [Auto)

Mo of PDCCHs 0 PDCCH Rel Power 0.0 dB

Shared Channel EPDCCH PREB Pairs Disabled ~  EPDCCH Set 1D

EPDCCH Rel Power 0.0 dB EPDCCH RB Assign
EPDCCH Localized Off |

I
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Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

e OO o I o o = T = S PTR 95
[ D010 IS T= ) 0 | SRS 95
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EPDCCH PRB Pairs
Selects the number of resource blocks used in an EPDCCH-PRB set.

If you select the "Disabled" item, the EPDCCH is turned off.
For more information, see 3GPP TS 36.213 (numberPRBPairs-rl1l).

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :EPDCch:NPRB on page 211

EPDCCH Set ID
Defines the EPDCCH set ID.

The set ID controls the generation of reference symbols for the EPDCCH. For more
information see TS36.211, 6.10.3A.1.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :EPDCch:SID on page 212

EPDCCH Rel Power
Defines the power of the EPDCCH relative to the reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :EPDCch:POWer on page 211

EPDCCH RB Assignment
Defines the location of the resource blocks that the EPDCCH is transmitted in.

For more information, see 3GPP TS 36.213 (resourceBlockAssignment-r11).

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :EPDCch:RBASsign on page 212

EPDCCH Localized
Turns localized transmission of the EPDCCH on and off.

Localized transmission is useful for known channel conditions. In that case, the sched-
uling and MIMO precoding can be optimized.
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If the channel conditions are unknown, distributed transmission is used. Distributed
transmission utilizes the frequency diversity in that the information is distributed over
the selected frequency range.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :EPDCch:L0Calized on page 211

Shared channel configuration

Access: "Overview" > "Signal Description" > "Advanced Settings" > "Shared Channel"

PDSCH POWEE RALIO. ..ottt ettt e e e e e et e e e ae e e e e e e enaaeas 96

PDSCH Power Ratio
Selects the PDSCH P_B parameter that defines the cell-specific ratio of rho_B to
rho_A according to 3GPP TS 36.213, table 5.2-1.

The table below shows the resulting values as a function of the number of antennas.

PDSCHP B | 1Txantenna | 22nd4Tx
antennas

0 0.000dB | 0.969dB

1 0.969dB | 0.000dB

2 2218dB | -1249dB

3 3979dB | -3.010dB

If you select "p_B/p_A=1", the ratio is always 1, regardless of the number of antennas.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :PDSCh:PB on page 217

MBSFN characteristics

Access: "Overview" > "Signal Description" > "MBSFN Settings"

The MBSFN settings contain settings to configure Multimedia Broadcast Single Fre-
quency Networks (MBSFNs).

IV =351 o N\ R et o iTe T8 ] =1 i o] o PSR 96
Y 1o o AU ) =10 = TN 98

MBSFN configuration

The general MBSFN settings contain settings that apply to all subframes that contain
MBSFN information.
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Signal Description MIMO/CA Setup PDSCH Settings. Advanced Settings

Present off
Rel Power 0.0 dB

Area ID

|

Non-MBSFN region length |2

Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.

L TST=T o | 97
MBSFN REIGtIVE POWE ... ..cceueiiiiiiieee ettt e e e e e e e e e e et e e raaa s 97
F N =T= T | T 97
NoN-MBSFN Region LENGth.........uciiiiiee e 97
Present

Includes or excludes an MBSFN from the test setup.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:STATe on page 218

MBSFN Relative Power
Defines the power of the MBSFN transmission relative to the reference signal.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:POWer on page 218

Area ID
Defines the ID for an MBFSN area.

Radio cells that transmit the same content to multiple users will form a so called
MBSFN area. Multiple cells can belong to such an area, and every cell can be part of
up to eight MBSFN areas. There could be up to 256 different MBSFN areas defined,
each one with an own identity.

The area ID (N,pMBFSN) is defined in 3GPP 36.211.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:AT:ID on page 217

Non-MBSFN Region Length
Selects the length of the MBSFN control data region at the start of the MBSFN sub-
frame.

If you select a region length of '1', the first symbol in an MBFSN subframe carries data
of the control channel. All other symbols of an MBSFN region may be used by the
PMCH.
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If you select a region length of '2', the first two symbols in an MBFSN subframe carry
data of the control channel.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:ATI:NMRL on page 218

MBSFN subframes

If you are testing systems that support MBSFN, 3GPP allows you to reserve one or
more subframes for multimedia broadcasting.

MBSFN Subframe ‘ Active | PMCH Present Maodulation |

1 ort on OPSK

2 oft on 2560AM

3 orf on apsk

5 on aPsk

7 on aPsk

8 on [on T oir Jfarsk
Y ST ol NS0 ] o] =T L= TR 98
o (A= TS 98
(Y (O o I o YT o | R 98
Y FoTe [U1E= T 1 To o DS PPPPU PR 98

MBSFN Subframe
Shows the subframe number that may contain MBSFN data.
Note that 3GPP only allows to turn selected subframes into MBSFN subframes.

Depending on the configuration (for example the TDD configuration), different sub-
frame numbers are available for MBSFN transmissions.

Active
Turns a subframe into an MBSFN subframe.

If active, the corresponding subframe contains MBSFN data.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:SUBFrame<sf>:STATe on page 219

PMCH Present
Turns the Physical Multicast Channel (PMCH) on and off.

If you turn on the PMCH, the resource elements of the MBSFN subframe are used by
the PMCH.

If you turn off the PMCH, the resource elements of the MBSFN subframe may be used
by the PDSCH.

Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:SUBFrame<sf>:PMCH:STATe
on page 219

Modulation
Selects the modulation scheme for the MBSFN subframe.
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Remote command:
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:SUBFrame<sf>:PMCH:MODulation
on page 219

Selecting the input and output source

The application supports several input sources and outputs.

The supported input sources depend on the connected instrument. Refer to the docu-
mentation of the instrument in use for a comprehensive description of input sources.

@ RE INPUL e e e e e e e e e e e e e e e e e e e e e e e eeeeaese e aaaaaaaas 99
L I L@ {1 T o 15 SO RS 101
RF input

Functions to configure the RF input described elsewhere:
e "Input Coupling" on page 107
e '"Impedance" on page 107

Note that the actual functions to configure the RF input depend on the configuration of
the connected instrument.

Multiple input sources

For MIMO measurements with multiple input sources, you can select the device that
you want to configure input and amplitude characteristics for from the "Input Source"
dropdown menu.

High Pass Filter 110 3 GHzZ....ooo oo 99
R LR o (=T T=1 =] (o] PSSP 99
1071 o] (0] (=11, 0o [ TSP 100
Oscilloscope Sample Rate......ccoooo oo 100

High Pass Filter 1 to 3 GHz

Activates an additional internal highpass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the analyzer to measure the
harmonics for a DUT, for example.

For some connected instruments, this function requires an additional hardware option
on the instrument.

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

Remote command:
INPut:FILTer:HPASs[:STATe] on page 221

YIG-Preselector
Enables or disables the YIG-preselector.
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This setting requires an additional option on the connected instrument.

An internal YIG-preselector at the input of the connected instrument ensures that
image frequencies are rejected. However, image rejection is only possible for a restric-
ted bandwidth. To use the maximum bandwidth for signal analysis you can disable the
YIG-preselector at the input of the connected instrument, which can lead to image-fre-
quency display.

Note: Note that the YIG-preselector is active only higher frequencies, depending on
the connected instrument. Therefore, switching the YIG-preselector on or off has no
effect if the frequency is below that value.

To use the optional 90 GHz frequency extension (R&S FSW-B90G), the YIG-preselec-
tor must be disabled.

To use the optional 54 GHz frequency extension (R&S FSV3-B54G), the YIG-preselec-
tor must be disabled.

Remote command:
INPut:FILTer:YIG[:STATe] on page 222

Capture Mode
Determines how data from an oscilloscope is input to the R&S VSE software.

This function is only available for a connected R&S oscilloscope with a firmware ver-
sion 3.0.1.1 or higher (for other versions and instruments the input is always 1/Q data).

"/Q" The measured waveform is converted to 1/Q data directly on the
R&S oscilloscope (requires option K11), and input to the R&S VSE
software as 1/Q data.

For data imports with small bandwidths, importing data in this format
is quicker. However, the maximum record length is restricted by the
R&S oscilloscope. (Memory options on the R&S oscilloscope are not
available for 1/Q data.)

"Waveform" The data is input in its original waveform format and converted to 1/Q
data in the R&S VSE software. No additional options are required on
the R&S oscilloscope.

For data imports with large bandwidths, this format is more conven-
ient as it allows for longer record lengths if appropriate memory
options are available on the R&S oscilloscope.

"Auto" Uses "I/Q" mode when possible, and "Waveform" only when required
by the application (e.g. Pulse measurement, Oscilloscope baseband
input).

Remote command:
INPut :RF:CAPMode on page 222

Oscilloscope Sample Rate
Determines the sample rate used by the connected oscilloscope.

This setting is only available if an R&S oscilloscope is used to obtain the input data.

"10 GHzZ" Default for waveform Capture Mode (not available for 1/Q Capture
Mode); provides maximum record length
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"20 GHz" Achieves a higher decimation gain, but reduces the record length by
half.
Only available for R&S oscilloscope models that support a sample
rate of 20 GHz (see specifications document).
For R&S oscilloscopes with an analysis bandwidth of 4 GHz or larger,
a sample rate of 20 GHZ is always used in waveform Capture Mode

"40 GHZz" Provides a maximum sample rate.
Only available for I/Q Capture Mode, and only for R&S RTP13/RTP16
models that support a sample rate of 40 GHz (see specifications
document)

Remote command:

Input source oscilloscope waveform mode:

INPut :RF:CAPMode:WAVeform: SRATe on page 223
Input source oscilloscope I/Q mode:
INPut:RF:CAPMode:TIQ:SRATe on page 223

5.1.20.2 1/Q file input

Or: "Input & Output" > "Input Source" > "I/Q File"

O Loading a file via drag&drop

You can load a file simply by selecting it in a file explorer and dragging it to the

R&S VSE software. Drop it into the "Measurement Group Setup" window or the
channel bar for any channel. The channel is automatically configured for file input,

if necessary. If the file contains all essential information, the file input is immediately
displayed in the channel. Otherwise, the "Recall I/Q Recording" dialog box is opened
for the selected file so you can enter the missing information.

If the file contains data from multiple channels (e.g. from LTE measurements), it can be
loaded to individual input sources, if the application supports them.

For details see the R&S VSE Base Software User Manual.

The "Input Source" settings defined in the "Input" dialog box are identical to those
configured for a specific channel in the "Measurement Group Setup" window.

(See "Controlling Instruments and Capturing Data" in the R&S VSE User Manual).
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Input Source

Instrument File Instrument: | MORE “ | Input Source: EI
r Input File
Radio Wiinputh k9 swizard\WLANac_64QAM_20MHz_Long CPR.ig.tar Select File
Freguency
Saved by Rohde and Schwarz IQ File Converterversion 1.2 Beta 10
Comment: File generated by the RS IQ File Converter, see hitpi/fnavow rohde-schwarz.comfappnote/1EFES
Date & Time: 2015-07-25 17:4852
Sample Rate: 20 MHz

Mumber of Samples: 48000

Duration of Signal: 2.4 ms

Murber of Channels: 1

r Settings

If the Frequency Response Correction option (R&S VSE-K544) is installed, the LTE
measurement application also supports frequency response correction using Touch-
stone (. snp) files or . fres files.

For details on user-defined frequency response correction, see the R&S VSE Base
Software User Manual.

Encrypted . wv files can also be imported. Note, however, that traces resulting from
encrypted file input cannot be exported or stored in a saveset.

Input Type (INStrUMENt / Fl€)....eueie et eeaeanees 102
T 01U 1= SRR 102
WA= o B o= o (o [ o o TSP P PP PPPTPRN 103

Input Type (Instrument / File)
Selects an instrument or a file as the type of input provided to the channel.

Note: External mixers are only available for input from a connected instrument.

Note: If the R&S VSE software is installed directly on an instrument, some restrictions
apply on the available input type.

Remote command:
INSTrument :BLOCk:CHANnel [ : SETTings] : SOURce<si> on page 224
INPut<ip>:SELect on page 222

Input File
Specifies the 1/Q data file to be used for input.

Select "Select File" to open the "Load I/Q File" dialog box.

(See "Data Management - Loading the 1/Q Data File" in the R&S VSE base software
user manual).
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Zero Padding

Enables or disables zero padding for input from an 1/Q data file that requires resam-
pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

If enabled, the required number of samples are inserted as zeros at the beginning and
end of the file. The entire input data is analyzed. However, the additional zeros can
effect the determined spectrum of the 1/Q data. If zero padding is enabled, a status
message is displayed.

If disabled (default), no zeros are added. The required samples for filter settling are
taken from the provided I/Q data in the file. The start time in the R&S VSE Player is
adapted to the actual start (after filter settling).

Note: You can activate zero padding directly when you load the file, or afterwards in
the "Input Source" settings.

Remote command:
INPut:FILE:ZPADing on page 221

5.1.21 Frequency configuration

Access: "Overview" > "Input / Frontend" > "Frequency"

Frequency settings define the frequency characteristics of the signal at the RF input.
They are part of the "Frequency" tab of the "Signal Characteristics" dialog box.

Frequency

Center GHz T

Center Frequency Stepsize

Stepsize Manual ¥ | Value | 1.0 MHz

Frequency Offset

Value 0.0Hz

The remote commands required to configure the frequency are described in Sec-
tion 7.8.2.3, "Frequency configuration”, on page 225.

ST (o [0 = 1 Yo (U= o U EEUPPRRRNE 103
L CeNtEr FIrEQUENCY. ...ttt e 103
L FreqUENCY SEEP SIZE.. .o oottt et et ee e 104

Signal Frequency
For measurements with an RF input source, you have to match the center frequency
of the analyzer to the frequency of the signal.

Center Frequency < Signal Frequency
Defines the center frequency of the signal and thus the frequency the R&S VSE tunes
to.

The frequency range depends on the hardware configuration of the analyzer that you
are using.
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Remote command:
Center frequency: [SENSe: ] FREQuency:CENTer [ : CC<cc>] on page 225
Frequency offset: [SENSe: ] FREQuency:CENTer [ :CC<cc>] :OFFSet on page 226

Frequency Step Size «— Signal Frequency

In addition to the frequency itself, you can also define a frequency step size. The
frequency step size defines the extent of a frequency change if you change it, for
example with the rotary knob.

You can define the step size in two ways.
e = Center

One frequency step corresponds to the current center frequency.
e Manual

Define any step size that you need.

Remote command:
Frequency step size: [SENSe: ] FREQuency:CENTer: STEP on page 226

Amplitude configuration

Access: "Overview" > "Input / Frontend" > "Amplitude"

Amplitude settings define the expected level characteristics of the signal at the RF
input.

Level characteristics are available when you capture data with an instrument. In addi-
tion, the functions that are available depend on the configuration of the connected
instrument.

Amplitude Scale

Reference Level —————— [ Input Settings

Valug 0.0 dBm Preamplifier on  HEE

Offset 0.0dB
Input Coupling Dc
Unit. dBm T

Auto Level (painG: m 750

Attenuation ———————————— [ Electronic Attenuation

Mode Auto Manual
Value 10.0 dB
Value 0.0dB

The remote commands required to configure the amplitude are described in Sec-
tion 7.8.2.4, "Amplitude configuration", on page 227.

REFEIENCE LEVEL... .ttt e e e e et e e e e e e a e enaaas 105
L AULO LBV L.ttt e e e ee e 105
L REErENCE LEVEI OFFSOL....eeeeeeeeeeeeee e e e e et e et et e e e e e e eeee e e eeeeeeseneneeeans 105
Attenuating the SigNal.......eeeec oo 106
L RF AHENUAHON. .......oeieeei ettt sttt e es 106
L EIECtrONIC AtENUALION ... e.ee e ettt ee e e e eee e eeneeeans 106
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Reference Level

The reference level is the power level that the analyzer expects at the RF input. Keep
in mind that the power level at the RF input is the peak envelope power for signals with
a high crest factor like LTE.

To get the best dynamic range, you have to set the reference level as low as possible.
At the same time, make sure that the maximum signal level does not exceed the
reference level. If it does, it overloads the A/D converter, regardless of the signal
power. Measurement results can deteriorate (e.g. EVM), especially for measurements
with more than one active channel near the one you are trying to measure (+ 6 MHz).

Note that the signal level at the A/D converter can be stronger than the level the
application displays, depending on the current resolution bandwidth. This is because
the resolution bandwidths are implemented digitally after the A/D converter.

The reference level is a value in dBm.

Remote command:
Reference level: DISPlay [ :WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:
SCALe] :RLEVel<ant> on page 227

Auto Level — Reference Level
Automatically determines the ideal reference level. The automatic leveling process
measures the signal and defines the ideal reference signal for the measured signal.

Automatic level detection also optimizes RF attenuation.

Auto leveling slightly increases the measurement time, because of the extra leveling
measurement prior to each sweep. By default, the R&S VSE automatically defines the
time for auto leveling, but you can also define it manually ([Auto Set] > "Auto Level
Config" > "Meas Time").

"Auto Level All Devices" determines the optimal reference level on all connected instru-
ments at the same time. This feature is available for MIMO measurements with more
than one connected input source.

Remote command:

Automatic: [SENSe: ]ADJust:LEVel<ant> on page 245

Automatic (all): [SENSe: ]ADJust:LEVel<ant>:ALL on page 245

Auto level mode: [SENSe: ]ADJust :CONFigure:LEVel :DURation:MODE

on page 244

Auto level time: [SENSe: |ADJust:CONFigure:LEVel:DURation on page 244

Reference Level Offset < Reference Level

The reference level offset is an arithmetic level offset. A level offset is useful if the
signal is attenuated or amplified before it is fed into the analyzer. All displayed power
level results are shifted by this value. Note however, that the reference value ignores
the level offset. Thus, it is still mandatory to define the actual power level that the
analyzer has to handle as the reference level.
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Remote command:
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe]:
RLEVel<ant>:0FFSet on page 227

Attenuating the Signal

Attenuation of the signal becomes necessary if you have to reduce the power of the
signal that you have applied. Power reduction is necessary, for example, to prevent an
overload of the input mixer.

For a comprehensive information about signal attenuation, refer to the user manual of
the R&S VSE.

The LTE measurement application provides several attenuation modes.

RF Attenuation — Attenuating the Signal
Controls the RF (or mechanical) attenuator at the RF input.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

Remote command:

State: INPut :ATTenuation<ant>:AUTO on page 228

Level: INPut :ATTenuation<ant> on page 228

Electronic Attenuation < Attenuating the Signal
Controls the optional electronic attenuator.

If you select automatic signal attenuation, the attenuation level is coupled to the refer-
ence level.

If you select manual signal attenuation, you can define an arbitrary attenuation (within
the supported value range).

Positive values correspond to signal attenuation and negative values correspond to
signal gain.

Note that the frequency range must not exceed the specification of the electronic
attenuator for it to work.

Remote command:

State: INPut :EATT<ant>:STATe on page 231

Auto attenuation: INPut : EATT<ant>:AUTO on page 231
Manual attenuation: ITNPut : EATT<ant> on page 230

Preamplifier
If the (optional) internal preamplifier hardware is installed on the connected instrument,
a preamplifier can be activated for the RF input signal.

You can use a preamplifier to analyze signals from DUTs with low output power.

Note: If an optional external preamplifier is activated, the internal preamplifier is auto-
matically disabled, and vice versa.
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For an active external frontend, a preamplifier is not available.
For all R&S VSE models except for R&S VSEB85, the following settings are available:

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

For older FSW43/FSW50/FSW67 models, the input signal is always ampilfied by about
30 dB when the preamplifier is active.

For R&S VSEB85 models, no preamplifier is available.

Remote command:
INPut:GAIN:STATe on page 229
INPut:GAIN[:VALue] on page 229

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

The RF input of the connected instrument can be coupled by alternating current (AC)
or direct current (DC).

For an active external frontend, input coupling is always AC.
Not available for input from the optional "Analog Baseband" interface.

AC coupling blocks any DC voltage from the input signal. AC coupling is activated by
default to prevent damage to the instrument. Very low frequencies in the input signal
can be distorted.

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

Remote command:
INPut:COUPling<ant> on page 229

Impedance
For some measurements, the reference impedance for the measured levels of the
connected instrument can be set to 50 Q or 75 Q.

For an active external frontend, impedance is always 50 Q.

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

This value also affects the unit conversion.

Not available for input from the optional "Analog Baseband" interface. For analog
baseband input, an impedance of 50 Q is always used.

Remote command:
INPut:IMPedance<ant> on page 230
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5.1.23 Data capture

Access: "Overview" > "Trig / Sig Capture" > "Signal Capture"
The data capture settings contain settings that control the data capture.

The data capture settings are part of the "Signal Capture" tab of the "Trigger/Signal
Capture" dialog box.

Signal Capture Trigger

Comman Settings

Sample Rate 7.68 MiHz

Capture Time ms

Swap /0 on

Frame/Subframe Count

Overall Frame Count [ on [

Set Number of Frames to Analyze

Mumber of Frames to Analyze 1

e e Al
(07T o] (1 =00 1 = PSR 108
RV o T 1 SRS 108
OVerall Frame COUNT....cciii ettt e ettt e e e st e e e s senbee e e e s sbeeeeeeaans 108
Frame ANAIYSIS. . ... i e e e e e e e e e e ———————— 109
Number of Frames t0 ANAlYZE.........coovviiiiieccccrecr e 109
Maximum Number of Subframes per Frame to Analyze...........ccoccceeeeeiiieieieninnenennnn, 109

Capture Time
The "Capture Time" corresponds to the time of one measurement. Therefore, it defines
the amount of data the application captures during a single measurement (or sweep).

By default, the application captures 20.1 ms of data to make sure that at least one
complete LTE frame is captured in the measurement.

Remote command:
[SENSe: ] SWEep: TIME on page 233

Swap 1/Q
Swaps the real (I branch) and the imaginary (Q branch) parts of the signal.

Remote command:
[SENSe: ] SWAPiqg on page 233

Overall Frame Count
The "Overall Frame Count" turns the manual selection of the number of frames to
capture (and analyze) on and off.

When you turn on the overall frame count, you can define the number of frames to
capture and analyze. The measurement runs until all frames have been analyzed,
even if it takes more than one capture.

The results are an average of the captured frames.
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When you turn off the overall frame count, the application analyzes all LTE frames
found in one capture buffer.

The overall frame count is always off when you measure component carrier signals.

Remote command:
[SENSe:] [LTE: ] FRAMe : COUNt : STATe on page 232

Frame Analysis
Turns automatic selection of the number of frames to capture and analyze on and off.

This parameter is not available when the overall frame count is inactive.

"On" The number of captured and analyzed frames complies with the
3GPP specifications for EVM tests.
"Off" The number and analyzed frames is arbitrary.

Remote command:
[SENSe:] [LTE:]FRAMe : COUNt : AUTO on page 232

Number of Frames to Analyze
Defines the number of frames that the application captures and analyzes.

If you define a single measurement that is too short for all frames, the R&S VSE
continues the measurement until all frames are captured.

The parameter is read only in the following cases:
e If you turn off the overall frame count.
e If you capture the data according to the standard.

Remote command:
[SENSe:] [LTE:]FRAMe: COUNt on page 231

Maximum Number of Subframes per Frame to Analyze
Selects the maximum number of subframes that the application analyzes and therefore
improves measurement speed.

Reducing the number of analyzed subframes can become necessary if you define a
capture time of less than 20.1 ms. For successful synchronization, all subframes that
you want to analyze must be in the capture buffer. You can make sure that this is the
case by using, for example, an external frame trigger signal.

For maximum measurement speed, the application turns off Frame Analysis and sets
the Number of Frames to Analyze to 1. These settings prevent the application from
capturing more than once for a single run measurement.

Remote command:
[SENSe:] [LTE: ] FRAMe: SCOunt on page 232

5.1.24 Trigger configuration

Access: "Overview" > "Trig / Sig Capture" > "Trigger"

A trigger allows you to capture those parts of the signal that you are really interested
in.
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While the application runs freely and analyzes all signal data in its default state, no
matter if the signal contains information or not, a trigger initiates a measurement only
under certain circumstances (the trigger event).

For a comprehensive description of the trigger functionality in general, refer to the user
manual of the R&S VSE base unit.

Signal Capture

TrrESEmE ExtTrigger 1 ~ || Connectian Guideline for Trigger Unit F5-Z11

F5-Z11 Trigger off
[ Rising |

Trigger Slope Falling

L3

Source 1 Source 2 Source 3 S|

DUT
RF QUTPUT 1
RF OUTPUT 2
RF QUTPUT 3
RF OUTPUT 4

TRIGGER OUTPUT

FS-Z11 Trigger Unit

Master Analyzer
RF INPUT NOISE SOURCE
TRIGGER INPUT

Slave Analyzer 1
RF INPUT
TRIGGER INPUT

Slave Analyzer 2

RF INPUT
TRIGGER INPUT

Trigger Port Ext Trigger 1 EHICIUE LG HT S
TRIG OUTZ
Trigger Level 14V TRIG MANUAL Slave Analyzer 3
Trigger Offset NOISE SOURCE TRIG OUT4
TRIGGER INPUT
Cable Trigger
Cable Trigger Optional (DUT with TRIGGER OUTPUT)
Cable RF
THIGGET SOUICE.....eeieiiiiiieee ettt ettt e ettt e ettt e e e s e bt e e e e s aa bt e e e e e sbbeeeeesanbaeeeesanreeeeesns 110
Triggering multiple data streams (MIMO measurements).........ccccceeevieeeeeeeiieeeeeeneeen. 111

Trigger Source

The application supports several trigger modes or sources.

e Free Run
Starts the measurement immediately and measures continuously.
When you analyze a signal from an I/Q file, then the trigger source is always to
"Free Run".

e External <x>
The trigger event is the level of an external trigger signal. The measurement starts
when this signal meets or exceeds a specified trigger level at the trigger input.
Some measurement devices have several trigger ports. When you use one of
these, several external trigger sources are available.

e 1/Q Power
The trigger event is the magnitude of the sampled I/Q data. The measurement
starts when the magnitude of the 1/Q data meets or exceeds the trigger level.

e IF Power
The trigger event is the level of the intermediate frequency (IF). The measurement
starts when the level of the IF meets or exceeds the trigger level.

e RF Power
The trigger event is the level measured at the RF input. The measurement starts
when the level of the signal meets or exceeds the trigger level.

For all trigger sources, except "Free Run", you can define several trigger characteris-
tics.

e The trigger "Level" defines the signal level that initiates the measurement.
e The trigger "Offset" is the time that must pass between the trigger event and the
start of the measurement. The offset can be a negative value (a pretrigger).
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e The trigger "Drop-out Time" defines the time that the input signal must stay below
the trigger level before triggering again.

e The trigger "Slope" defines whether triggering occurs when the signal rises to the
trigger level or falls down to it.

e The trigger "Holdoff" defines a time period that must at least pass between one
trigger event and the next.

e The trigger "Hysteresis" is available for the IF power trigger. It defines a distance to
the trigger level that the input signal must stay below to fulfill the trigger condition.

Remote command:
See Section 7.8.2.6, "Trigger", on page 233

Triggering multiple data streams (MIMO measurements)

For valid MIMO measurements, it is mandatory to capture all signals simultaneously.
It is therefore important to apply a trigger in these measurements and configure a
trigger for each instrument you use in the setup. The LTE provides some advanced
functionality not available for single stream data capture.

The "Trigger Sources" are limited to "Free Run" mode and external trigger. Free run
mode analyzes all incoming data, regardless if it contains information or not. An exter-
nal trigger initiates a measurement when an external trigger signal meets or exceeds a
certain level.

When more than one instrument is connected in the setup, you have to configure each
instrument individually in the "Source <x>" tabs. In the default state, all instruments use
the same settings as the first instrument ("Same as Primary Setting" is on).

The settings for each instrument are the same as in the base unit.
You can also use a trigger unit (R&S FS-Z11)

The trigger unit R&S FS-Z11 is a device that controls the analyzers in the MIMO
test setup. It makes sure that all data streams are captured simultaneously. When
you turn on the trigger unit, the application takes the trigger unit into account during
measurements.

The diagram next to the trigger settings visualizes the connections and cabling neces-
sary to use the trigger unit. It is displayed in color when you turn on the trigger unit. For
more information, see "Measurements with the R&S FS-Z11 trigger unit" on page 49.

For more information about triggering single stream measurements, see "Trigger
Source" on page 110 or the R&S VSE user manual.

Remote command:

Trigger source: TRIGger [ : SEQuence] : SOURce<ant> on page 239

Trigger slope: TRIGger [ : SEQuence] : SLOPe on page 238

Trigger port: TRIGger [ : SEQuence] : PORT<ant> on page 238

Trigger level: TRIGger [ : SEQuence] : LEVel<ant>[:EXTernal<tp>] on page 235
Trigger offset: TRIGger [ : SEQuence] : HOLDoff<ant>[:TIME] on page 234
Trigger configuration for secondary analyzer: TRIGger [ : SEQuence] :
SMSetting<ant> on page 238

5.1.25 Parameter estimation and tracking

Access: "Overview" > "Estimation / Tracking"
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Parameter estimation and tracking provides functionality to estimate various settings
based on the measured signal and functionality to compensate for errors in the signal.

Parameter Estimation

Boosting Estimation Off

Channel Estimation EVM 3GPP Definition

Tracking

Time Tracking on
Boosting EStIMation.........coooeieieeee e 112
Channel EStimation..... ... it e e e e e e e e e e e e 112
P IaS . e ————————————————— 112
TIME TrACKING. «cce ittt et e e e e e e s e bbe e e e e areeas 113

Boosting Estimation
Turns boosting estimation on and off.

"On" Automatically sets the relative power settings of all physical channels,
the P-Sync and S-Sync by analyzing the signal.

"Off" No boosting estimation applied.

Remote command:
[SENSe:] [LTE:]DL:DEMod:BESTimation on page 242

Channel Estimation
Selects the method of channel estimation.

"EVM 3GPP Channel estimation according to 3GPP TS 36.141. This method is
Definition" based on averaging in frequency direction and linear interpolation.
Examines the reference signal only.

"Optimal, Pilot  Optimal channel estimation method. Examines the reference signal
only" only.

"Optimal, Pilot Optimal channel estimation method. Examines both the reference
and Payload"  signal and the payload resource elements.

"Off" Channel estimation is off.

Remote command:
[SENSe:] [LTE:]DL:DEMod:CESTimation on page 243

Phase
Turns phase tracking on and off.

When you turn on phase tracking, the application compensates the measurement
results for the phase error on a symbol level.

"Off" Phase tracking is not applied.
"Pilot Only" Only the reference signal is used for the estimation of the phase
error.

"Pilot and Pay- Both reference signal and payload resource elements are used for
load" the estimation of the phase error.
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Remote command:
[SENSe:] [LTE:]DL:TRACking:PHASe on page 243

Time Tracking
Turns time tracking on and off.

Clock deviations (slower or faster sampling time) lead to a drift of the ideal sampling
instant over time, causing a rotating constellation diagram.

When you turn on time tracking, the application compensates the measurement results
for timing errors on a symbol level.

Remote command:
[SENSe:] [LTE:]DL:TRACking:TIME on page 243

Measurement error compensation

Access: "Overview" > "Estimation / Tracking"

The tracking settings contain settings that compensate for various common measure-
ment errors that may occur.

o T TSP PPRTTPP 113
TIME TrACKING. «cee ittt ettt e e e et e e e s b e e e e e bbe e e e e e nreeas 113
Phase

Turns phase tracking on and off.

When you turn on phase tracking, the application compensates the measurement
results for the phase error on a symbol level.

"Off" Phase tracking is not applied.
"Pilot Only" Only the reference signal is used for the estimation of the phase
error.

"Pilot and Pay- Both reference signal and payload resource elements are used for
load" the estimation of the phase error.

Remote command:
[SENSe:] [LTE:]DL:TRACking:PHASe on page 243

Time Tracking
Turns time tracking on and off.

Clock deviations (slower or faster sampling time) lead to a drift of the ideal sampling
instant over time, causing a rotating constellation diagram.

When you turn on time tracking, the application compensates the measurement results
for timing errors on a symbol level.

Remote command:
[SENSe:] [LTE: ] DL:TRACking: TIME on page 243
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5.1.27 Demodulation

Access: "Overview" > "Demodulation”

Demodulation settings contain settings that describe signal processing and the way the
signal is measured.

Multicarrier Filter Demodulated Data
Matcarmer g oft Descramble Coded Bts off
Decods All Channels o EEE
MIMO EVM
Calculation Method EVM 3GPP Definition
B E ;E,ifrm . Auto Detect
Y 0] Lior= Y4 g =T T (Y o 114
(070 40T 01T g 1T | oI O 011 - | RS 114
Scrambling of Coded BilS.........cccuuiiiiiiiiei e 115
=T oto Lo L AN | IO o =T T 1= SRR 115
EVM Calculation MethOd..........euuiiiiiiiiiieie et e e e e e e e 115
PDSCH Reference Data............cooo oottt 116
Suppress Interferer for Synchronization...........ccceeeiiiiiii e 116

Multicarrier Filter
Turns the suppression of interference of neighboring carriers for tests on multiradio
base stations on and off (e.g. LTE, WCDMA, GSM etc.).

The R&S VSE automatically selects the multicarrier filter when you analyze more than
1 component carrier.

If you are using the multicarrier filter, you can choose a "Wide" or a "Narrow" filter.
Which filter to choose depends on the characteristics of the measured signal. Note that
filter width selection is only available for some channel bandwidths.

Remote command:
State: [SENSe: ] [LTE: ] DL:DEMod:MCFilter on page 240
Type: [SENSe: ] [LTE:]DL:DEMod:MCFType on page 240

Compensate Crosstalk
Turns compensation of crosstalk produced by one of the components in the test setup
on and off.

Turn on this feature, if you expect crosstalk from the DUT or another component in the
test setup. This can become necessary, for example, for over-the-air measurements.

If you connect the DUT to the analyzer by cable, turn off crosstalk compensation. In
that case, the only crosstalk results from the DUT itself and contributes as distortion to
the measurement results.
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Crosstalk compensation must be activated for Time Alignment Error measurements.
For more information, see Section 4.6, "Performing time alignment measurements”,
on page 55.

Remote command:

CONFigure[:LTE] :DL[:CC<cc>] :MIMO:CROSstalk on page 240

Scrambling of Coded Bits
Turns the scrambling of coded bits for all physical channels like PDSCH on and off.

The scrambling of coded bits affects the bitstream results.

Source of bitstream results when
'Scrambling of coded bits' is

=ON =OFF
(unscrambled bits) (scrambled bits)

codewords ‘ ‘ layers
Modulation ’/

Scrambling mapper [...]
Layer mapper
Scrambling M;dau;:tel:m [...]

Figure 5-1: Source for bitstream results if scrambling for coded bits is on and off

Remote command:
[SENSe:] [LTE: ]DL:DEMod:CBSCrambling on page 241

Decode All Channels
Turns the decoding of all physical channels on and off.

When you turn on this feature, the application shows the decoding results in the
"Channel Decoder Results" result display.

In addition, the application only measures the EPDCCH resource blocks that are
actually used.

When you turn off the feature,

e the PBCH is decoded only if the PHICH Duration or the PHICH N_g are automati-
cally determined

e the PDCCH is decoded only if the PDSCH Subframe Configuration Detection is set
to PDCCH protocol.

If decoding of all control channels is off, measurement speed will increase.

Remote command:
[SENSe:] [LTE: ]DL:DEMod:DACHannels on page 241

EVM Calculation Method
Selects the way that the EVM is calculated.

"EVM 3GPP Calculates the EVM according to 3GPP TS 36.141. Evaluates the
Definition" EVM at two trial timing positions and then uses the higher EVM of the
two.

User Manual 1176.8980.02 — 15 115



R&S®VSE-K10x (LTE Downlink) Configuration

Configuring 1/Q measurements

"At Optimal Calculates the EVM using the optimal timing position.
Timing Posi-

tion"

Remote command:

[SENSe:] [LTE:]DL:DEMod:EVMCalc on page 241

PDSCH Reference Data
Selects the type of reference data to calculate the EVM for the PDSCH.

By default, the R&S VSE automatically detects the PDSCH reference values and maps
the measured values to the nearest reference point.

When you select one of the ORAN test cases, the R&S VSE automatically selects the
ORAN specific PN23 sequence as the PDSCH reference data as defined in the ORAN
standard.

"Auto Detect"  Automatically detects the PDSCH reference values.
"All 0" Assumes the PDSCH to be all 0's, according to test model definitions.

"ORAN PN23" Assumes the PDSCH to be based on the pseudo random sequence
23, as defined by the ORAN alliance. Note that this type of reference
data is automatically selected when you select an ORAN test case.
The R&S VSE assumes that the measured signal actually contains
the corresponding ORAN PN23 sequence.

For this option, each PDSCH has an individual sequence.

"ORAN PN23  Assumes the PDSCH to be based on the pseudo random sequence
All Slots" 23, as defined by the ORAN alliance. Note that this type of reference
data is automatically selected when you select an ORAN test case.
The R&S VSE assumes that the measured signal actually contains
the corresponding ORAN PN23 sequence.
For this option, all PDSCH / PDCCH have the same sequence.

Remote command:
[SENSe:] [LTE:]DL:DEMod: PRData on page 242

Suppress Interferer for Synchronization
Turns the suppression of 5G resources with a 30 kHz subcarrier spacing in signals that
use dynamic spectrum sharing on and off.

Measuring LTE signals that contain 5G resources with 30 kHz subcarrier spacing
can cause synchronization to fail. Turn on this setting to synchronize such signals
successfully.

Remote command:
[SENSe:] [LTE:]DL:DEMod:SISYnc on page 242

5.1.28 Automatic configuration

Access: in the toolbar: "Auto Level" / "Auto Config" / "Auto Scale" / "Auto S-All" / "Auto
All"
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The R&S VSE features several automatic configuration routines. When you use one of
those, the R&S VSE configures different parameters based on the signal that you are
measuring.

Auto leveling
You can use the auto leveling routine for a quick determination of preliminary amplitude
settings for the current LTE input signal.

For MIMO measurements with multiple devices (more than one input source), you can
do an auto level routine on all devices at the same time with the "Auto Level All Devi-
ces" feature available in the "Amplitude" dialog box ("Input & Output" > "Amplitude").

Remote command:
[SENSe: ]ADJust:LEVel<ant> on page 245
[SENSe:]ADJust:LEVel<ant>:ALL on page 245

Auto LTE
Determines various signal characteristics, and configures the application accordingly.

e Channel bandwidth
e MIMO configuration

Remote command:
[SENSe:]ADJust:CONFigure:LTE on page 245

Auto Scaling
Scales the y-axis for best viewing results. Also see "Automatic scaling of the y-axis"
on page 121.

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 252

5.2 Configuring time alignment error measurements

Several settings supported by Time Alignment Error measurements are the same as
those for 1/Q measurements. For a comprehensive description, refer to the following
chapters.

e Section 5.1.2, "Signal characteristics", on page 61

e Section 5.1.8, "Synchronization signal configuration", on page 81
(note that the Time Alignment Error measurement does not support all synchroni-
zation signal settings)

e Section 5.1.20, "Selecting the input and output source", on page 99
e Section 5.1.21, "Frequency configuration”, on page 103

e Section 5.1.22, "Amplitude configuration", on page 104

e Section 5.1.23, "Data capture", on page 108

e Section 5.1.24, "Trigger configuration", on page 109

e Section 5.1.27, "Demodulation”, on page 114
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For more information about configuring component carriers in the Time Alignment Error
measurement see Carrier Aggregation.
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6 Analysis

6.1

6.1.1

The R&S VSE provides various tools to analyze the measurement results.

e General analySis t00IS........ccoiiiiiiciiiiee e e e e 119
o Analysis tools for I/Q MeasuremMents. ..ot 122

General analysis tools

The general analysis tools are tools available for all measurements.

e Exporting measurement data..........ccccuiiiiiiiii 119
®  MICrOSEIVICE EXPOIT. ...ttt ettt e e e e e e e s e ee e e aeeeeeas 120
L IS Y%= [TaTo o [E=To [ir=10 0 TR 120
L I o To ] o o PSPPSR 121
L I\ = o =T £ TP O ST PP PP OPU SRR 122

Exporting measurement data

You can export the measurement results, for example as a backup for later re-evalua-
tion or for further evaluation with tools like a spreadsheet program.

e Trace export
Exports the trace data as numerical values into an ASCII file.
Trace export is available for all result displays in all measurements. The contents
of the file depend on the result display. In the default setup, the ASCII file begins
with a header that contains the measurement configuration and the main part that
contains the data.

e |/Q data export
Exports the raw 1/Q data itself.
I/Q data export is available for measurements that analyze 1/Q data. Frequency
sweep measurements cannot export I/Q data.

Exporting trace data

1. Select [TRACE] > "Trace Export Config".

2. Select the type of data to export.

3. Select the file characteristics (decimal separators etc.).

4. Select the results to export from the "Specifics For" dropdown menu.
5. Select "Export Trace to ASCII File" to export the data.

6. Select the location to save the data (as a . dat file).

Note that the measurement data stored in the file depends on the selected result
display ("Specifics For" selection).
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Exporting 1/Q data

1. Start a single sweep measurement.
Exporting trace data while in continuous sweep mode is not possible.

2. Select the disk icon in the toolbar.

3. Select "Export" > "1/Q Export".

Tip: Some result displays like the capture buffer have a shortcut to the "I/Q Export"
in the result display header.

4. Define a file name and location for the 1/Q data.
The default file type is igq. tar.

5. Later on, import the I/Q data using an I/Q file as the input source

Data import and export

The basic principle for both trace export and I/Q data export and import is the same
as in the 1/Q analyzer. For a comprehensive description, refer to the R&S VSE user
manual.

For the I/Q data export, you can choose between different file formats
(.igq.tar, .aid, .csv, .igw and .mat (v4 and v7.3) for single carrier measure-
ments.

Remote command:

Trace export: TRACe<n>[ : DATA]? on page 161

I/Q data format: FORMat : DEXPort : FORMat on page 184
I/Q export: MMEMory : STORe<n>:IQ:STATe on page 184
I/Q import: TNPut:FILE: PATH on page 220

6.1.2 Microservice export

Access: "Edit" > "Microservice Export"

In addition to exporting the signal configuration locally, you can export the signal
configuration in a file format compatible to the cloud-based microservice (.m5g file
extension).

For a comprehensive description of the microservice, refer to the microservice user
manual.

Remote command:

MMEMory : STORe<n>:MSERvice on page 248

6.1.3 Scaling diagrams

Access: "Overview" > "Analysis" > "Scale"

The y-axis scale determines the vertical resolution of the measurement results. You
can adjust the scale of the vertical axis for a better viewing experience of the results.
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The scale of the x-axis in the diagrams is fixed. If you want to get a better resolution of
the x-axis, you have to zoom into the diagram.

The remote commands required to configure the y-axis scale are described in Sec-
tion 7.9.4, "Y-axis scale", on page 252.

Manual scaling Of the Y-aXiS.........oo i 121
Automatic scaling of the Y-aXIS......ci e 121

Manual scaling of the y-axis
The "Y Minimum" and "Y Maximum" properties define a custom scale of the y-axis.

The "Y Minimum" corresponds to the value at the origin. The "Y Maximum" corre-
sponds to the last value on the y-axis. The scale you select applies to the currently
active window.

You can restore the original scale anytime with "Restore Scale".

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MAXimum
on page 253
DISPlay[:WINDow<n>] [:SUBWindow<w>] :TRACe<t>:Y[:SCALe] :MINimum
on page 253

Automatic scaling of the y-axis

Usually, the best way to view the results is if they fit ideally in the diagram area and
display the complete trace. The "Auto Scale Once" automatically determines the scale
of the y-axis that fits this criteria in the currently active window.

Tip: You can also scale the windows in the "Auto Set" menu. In addition to scaling the
selected window ("Auto Scale Window"), you can change the scale of all windows at
the same time ("Auto Scale All").

You can restore the original scale anytime with "Restore Scale".

Remote command:
DISPlay[:WINDow<n>] [ :SUBWindow<w>] :TRACe<t>:Y[:SCALe] :AUTO
on page 252

6.1.4 Zoom

Most graphical result displays allow you to zoom into its contents to view certain areas
in more detail.

The following zoom functions are supported.

o [ Magnifies the selected diagram area.

e B Magnifies the selected diagram area, but keeps the original diagram in a sepa-
rate window.

e K Restores the original diagram.

Note that the zoom is a graphical feature that magnifies the data in the capture buffer.
Zooming into the diagram does not reevaluate the 1/Q data.

For a comprehensive description of the zoom, refer to the R&S VSE user manual.
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6.1.5 Markers

Access: "Overview" > "Analysis" > "Marker"

Markers are a tool that helps you to identify measurement results at specific trace
points. When you turn on a marker, it gives you the coordinates of its position. For
example, in the "Power Spectrum" result display, the coordinates are the frequency
and its level value; in the "EVM vs Symbol" result display, the coordinates are the
symbol and its EVM value.

In general, the marker functionality of setting and positioning markers is similar to the
spectrum application.

For 1/Q measurements, the R&S VSE supports up to four markers, for frequency
sweep measurements there are more. Markers give either absolute values (normal
markers) or values relative to the first marker (delta markers). If a result display has
more than one trace, for example the "EVM vs Symbol" result display, you can position
the marker on either trace. By default, all markers are positioned on trace 1.

Note that if you analyze more than one bandwidth part, each bandwidth part is repre-
sented by a different trace.

The R&S VSE also supports several automatic positioning mechanisms. Those mech-
anisms allow you to move the marker to the maximum trace value (peak), the minimum
trace value or move it from peak to subsequent peak.

The marker table summarizes the marker characteristics.

For a comprehensive description, refer to the R&S VSE user manual.

Markers in result displays with a third quantity

In result displays that show a third quantity, for example the "EVM vs Symbol x Carrier"
result, the R&S VSE provides an extended marker functionality.

You can position the marker on a specific resource element, whose position is defined
by the following coordinates:

e The "Symbol" input field selects the symbol.

e The "Carrier" input field selects the carrier.

Alternatively, you can define the marker position in the "Marker Configuration" dialog
box, which is expanded accordingly.

The marker information shows the EVM, the power and the allocation ID of the
resource element you have selected as the marker position.

6.2 Analysis tools for I/Q measurements

o Layout of NUMETNICAl FESUIES....cccoiiiiiiii i 123
L I Y= (U= 1o o T =T T 1SS 123
@ RESUIL SEHINGS...uuieiiiiiie e ————— 126
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6.2.1 Layout of numerical results

Some numerical result tables, for example the allocation summary, are flexible in what
information they display.

» Select some point in the header row of the table.

3 Allocation Summary
cCc1

Allocation Rel
D Power [dB]

Modulation

The application opens a dialog box to add or remove columns.

Displayed Columns

Subframe Modulation

Allocation ID Power per RE [dBm]

No of RBs EVM [%]
Rel Power [dB]

Add and remove columns as required.

6.2.2 Evaluation range

Access (general): "Overview" > "Evaluation Range" > "Global / Constellation"
Access (beamforming): "Overview" > "Evaluation Range" > "Beamforming"

The evaluation range defines the signal parts that are considered during signal analy-
sis.

Global/Constellation [EET{IgiTI ]

Global

Subframe Selection Al

Constellation Diagram
Modulation Al
Allocation All
Symbol [OFDM) All

Carrier All

Location Before MIMO/CDMA Decoder ¥

O Configuring component carriers

When you are doing measurements on aggregated carriers, you can configure each
carrier separately.

When available, each carrier in the dialog boxes is represented by an additional tab
labeled "CC<x>", with <x> indicating the number of the component carrier.

Note that the additional tabs are only added to the user interface after you have
selected more than "1" component carrier.
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SUDFrame SeIECHON. .....ccoii e 124
Evaluation range for the constellation diagram............cccccoieiiiiiiiiiiii e 124
Beamforming SeleCtioN...........ueii i 125

Subframe Selection
Filters the results by a specific subframe number.

If you apply the filter, only the results for the subframe you have selected are dis-
played. Otherwise, the R&S VSE shows the results for all subframes that have been
analyzed.

The R&S VSE shows three traces if you display the results for all subframes.

e One trace ("Min") shows the minimum values measured over all analyzed sub-
frames.

e One trace ("Max") shows the maximum values measured over all analyzed sub-
frames.

e One trace ("Avg") shows the average values measured over all subframes.

o1 Avge 2 Mine 3 Max~

If you filter by a single subframe, the R&S VSE shows one trace that represents the
values measured for that subframe only.

You can apply the filter to the following result displays.

Result Summary

EVM vs Carrier / EVM vs Symbol / EVM vs Symbol X Carrier
Channel Flatness / Channel Flatness Difference

Group Delay

Power vs Symbol X Carrier

Constellation Diagram

Allocation Summary

Bitstream

Time Alignment Error

Remote command:
[SENSe:] [LTE:] [CC<cc>:]SUBFrame:SELect on page 252

Evaluation range for the constellation diagram
Selects the information displayed in the constellation diagram.

By default, the constellation diagram contains the constellation points of the complete
data that has been analyzed. However, you can filter the results by several aspects.

e Modulation
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Filters the results by the selected type of modulation.
e Allocation
Filters the results by a certain type of allocation.
e Symbol (OFDM)
Filters the results by a certain OFDM symbol.
Filtering by OFDM symbols is available for constellations created before MIMO
decoding.
e Carrier
Filters the results by a certain subcarrier.
Filtering by carrier is available for constellations created before MIMO decoding.
e Symbol (code word)
Filters the results by a certain codeword symbol.
Filtering by codeword symbols is available for constellations created after MIMO
decoding.
e Codeword
Filters the results by a certain codeword.
Filtering by codeword is available for constellations created after MIMO decoding.
e Location
Selects the point in the signal processing at which the constellation diagram is
created, before or after the MIMO encoding.
For spatial multiplexing, symbols of different encoding schemes are merged in the
MIMO encoder. Thus you get a mix of different modulation alphabets. When you
filter these symbols to show a modulation "MIXTURE", you get the mixed symbols
only if you have selected the "Before MIMO/CDMA Decoder" option.
Note that the PHICH is CDMA encoded. Thus, the constellation points for the
PHICH are either created before or after CDMA encoding.
If you have selected "After MIMO/CDMA Decoder”, filtering by "Symbol" and "Car-
rier" is not available. Instead, you can filter by "Symbol" and "Codeword".

Remote command:

Modulation: [SENSe:] [LTE: ] [CC<cc>:]MODulation:SELect on page 251
Allocation: [SENSe:] [LTE: ] [CC<cc>:]ALLocation:SELect on page 250
Symbol; [SENSe:] [LTE:] [CC<cc>:]SYMBol:SELect on page 252

Carrier: [SENSe:] [LTE:] [CC<cc>:]CARRier:SELect on page 250
Location: [SENSe: ] [LTE: ] [CC<cc>:]LOCation:SELect on page 251

Beamforming Selection
Filters the displayed results to include only certain antenna port(s).

The availability of antenna ports depends on the number of transmission antennas and
the number of beamforming layers you are testing.

In addition, you can select the antenna port for each type of reference signal sepa-
rately (UE reference signal, cell reference signal and CSlI reference signal).

Remote command:

Cell RS: cCONFigure[:LTE] :DL[:CC<cc>] :BF:AP:CELL on page 248
UE RS: CONFigure[:LTE] :DL[:CC<cc>] :BF:AP[:UERS] on page 249
CSIRS: CONFigure[:LTE] :DL[:CC<cc>] :BF:AP:CST on page 249
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6.2.3 Result settings

Access: "Overview" > "Analysis" > "Result Settings"

Result settings define the way certain measurement results are displayed.

EVM Unit % T
Bitstream Format Symbols T

Carrier Axes Hertz T

Marker Coupling an

EVIM UNIL. .ttt bttt e b e e bt e e enbe e snee s 126
BitStream FOrmMat........ooueiiiii e 126
CaITIEI AXES. ..ttt ettt e e e et e e e e ab bt e e e e eab e e e e e e anbe e e e e e anee 127
Marker COUPIING ... et e e e e e e e e e e anees 127
SUDWINAOW COUPIING.ceiiiitiiiieeiie ettt s e s e e e e nnee 127
EVM Unit

Selects the unit for the EVM measurement results in diagrams and numerical result
displays.

Possible units are dB and %.

Remote command:
UNIT:EVM on page 255

Bitstream Format
Selects the way that the bitstream is displayed.

Example:

Figure 6-2: Bitstream display in downlink application if the bitstream format is set to "bits"

Bits The bitstream is a stream of raw bits.

LLR The bitstream is a stream of the log-likelihood ratios.
Available for neural receiver measurements with demapping by the
neural network.

Symbols The bitstream is a stream of symbols.
the bits that belong to a symbol are shown as hexadecimal numbers
with two digits.

Remote command:
UNIT:BSTR on page 255
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Carrier Axes
Selects the unit of the x-axis in result displays that show results over the subcarriers.

"Hertz" X-axis shows the results in terms of the subcarrier frequency.
"Subcarrier X-axis shows the results in terms of the subcarrier number.
Number"

Remote command:
UNIT:CAXes on page 255

Marker Coupling
Couples or decouples markers that are active in multiple result displays.

When you turn on this feature, the application moves the marker to its new position in
all active result displays.

When you turn it off, you can move the markers in different result displays independent
from each other.

Remote command:
CALCulate<n>:MARKer<m>:COUPling on page 254

Subwindow Coupling
Couples or decouples result display tabs (subwindows).

Subwindow coupling is available for measurements with multiple data streams (for
example carrier aggregation).

"On" If you select another tab in a result display, the application automati-
cally selects the same subwindow for all result displays.

"Off" Subwindow selection is independent of the result display.

Remote command:
DISPlay[:WINDow<n>] [ : SUBWindow<w>] :COUPling on page 254
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7 Remote control

The following remote control commands are required to configure and perform noise
figure measurements in a remote environment. The R&S VSE must already be set up
for remote operation in a network as described in the base unit manual.

Universal functionality
@ Note that basic tasks that are also performed in the base unit in the same way are not
described here. For a description of such tasks, see the R&S VSE User Manual.
In particular, this includes:
e Managing Settings and Results, i.e. storing and loading settings and result data.

e Basic instrument configuration, e.g. checking the system configuration, customizing
the screen layout, or configuring networks and remote operation.

e Using the common status registers (specific status registers for Pulse measure-
ments are not used).

@ COMMON SUMIXES..ciuuiiiiiiiitii ettt e e e e et e e e e e e et e e e e e eee b e eeeeeenes 128
L I [ 01 i fo o [UTex i o] o SR 129
o LTE application SEIECHON........oouiiiiiiceece e 133
L JS T Y= o I - o U SRR 134
@  Trace data readOUL....... oo e 145
®  NUMETIC reSUlt rEAUOUL..........ceeeiiiiieiiiceeee et ee e e e re e 162
o Limitcheck result readout............oouuuiiiiiiiiiii e 175
e Remote commands to configure the application..........ccccceeeeeeieiiiiiiiiiiieeeeea, 183
@ ANAIY SIS, i et e e e e e e e e e e e e e e ————————————————————————— 246

7.1 Common suffixes

In the LTE measurement application, the following common suffixes are used in remote
commands:

Table 7-1: Common suffixes used in remote commands in the LTE measurement application

Suffix Value range Description

<m> 1.4 Marker

<n> 1..16 Window (in the currently selected channel)
<t> 1..6 Trace

<li> 1t0 8 Limit line

By default, the suffixes 1 to 8 correspond to the lines REM1 to
REMBS. If they are used but do not yet exist, they are created auto-
matically.

If a name has been set via CALCulate:LIMit:NAME, you can
access the corresponding line using its index.
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<cc> 1.5 Selects a component carrier. The
actual number of supported com-
ponent carriers depends on the
selected measurement

<in> 1.4 Selects an instrument for MIMO
measurements.

7.2 Introduction

Commands are program messages that a controller (e.g. a PC) sends to the instru-
ment or software. They operate its functions ('setting commands' or 'events') and
request information ('query commands'). Some commands can only be used in one
way, others work in two ways (setting and query). If not indicated otherwise, the
commands can be used for settings and queries.

The syntax of a SCPI command consists of a header and, usually, one or more
parameters. To use a command as a query, you have to append a question mark after
the last header element, even if the command contains a parameter.

A header contains one or more keywords, separated by a colon. Header and parame-
ters are separated by a "white space" (ASCIl code 0 to 9, 11 to 32 decimal, e.g. blank).
If there is more than one parameter for a command, they are separated by a comma
from one another.

Only the most important characteristics that you need to know when working with SCPI
commands are described here. For a more complete description, refer to the user
manual of the R&S VSE.

@ Remote command examples
Note that some remote command examples mentioned in this general introduction are
possibly not supported by this particular application.

7.2.1 Conventions used in descriptions

The following conventions are used in the remote command descriptions:

e Command usage
If not specified otherwise, commands can be used both for setting and for querying
parameters.
If a command can be used for setting or querying only, or if it initiates an event, the
usage is stated explicitly.

e Parameter usage
If not specified otherwise, a parameter can be used to set a value, and it is the
result of a query.
Parameters required only for setting are indicated as "Setting parameters".
Parameters required only to refine a query are indicated as "Query parameters".
Parameters that are only returned as the result of a query are indicated as "Return
values".
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e Conformity
Commands that are taken from the SCPI standard are indicated as "SCPI con-
firmed". All commands used by the R&S VSE follow the SCPI syntax rules.

e Asynchronous commands
A command which does not automatically finish executing before the next com-
mand starts executing (overlapping command) is indicated as an "Asynchronous
command".

e Reset values (*RST)
Default parameter values that are used directly after resetting the instrument (*RST
command) are indicated as "*RST" values, if available.

e Default unit
The default unit is used for numeric values if no other unit is provided with the
parameter.

e Manual operation
If the result of a remote command can also be achieved in manual operation, a link
to the description is inserted.

7.2.2 Long and short form
The keywords have a long and a short form. You can use either the long or the short
form, but no other abbreviations of the keywords.

The short form is emphasized in uppercase letters. Note however, that this emphasis
only serves the purpose to distinguish the short from the long form in the manual. For
the instrument, the case does not matter.

Example:
SENSe:FREQuency:CENTer is the same as SENS: FREQ: CENT.

7.2.3 Numeric suffixes

Some keywords have a numeric suffix if the command can be applied to multiple
instances of an object. In that case, the suffix selects a particular instance (e.g. a
measurement window).

Numeric suffixes are indicated by angular brackets (<n>) next to the keyword.

If you do not quote a suffix for keywords that support one, a 1 is assumed.

Example:

DISPlay[:WINDow<l...4>]:Z00M:STATe enables the zoom in a particular mea-
surement window, selected by the suffix at WINDow.

DISPlay:WINDow4:Z0OOM: STATe ON refers to window 4.
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7.2.4 Optional keywords

Some keywords are optional and are only part of the syntax because of SCPI compli-
ance. You can include them in the header or not.

If an optional keyword has a numeric suffix and you need to use the suffix, you have to
include the optional keyword. Otherwise, the suffix of the missing keyword is assumed
to be the value 1.

Optional keywords are emphasized with square brackets.

Example:
Without a numeric suffix in the optional keyword:
[SENSe: ] FREQuency:CENTer is the same as FREQuency: CENTer

With a numeric suffix in the optional keyword:
DISPlay[:WINDow<l...4>]:ZO00OM:STATe

DISPlay:Z00OM:STATe ON enables the zoom in window 1 (no suffix).
DISPlay:WINDow4:ZOOM: STATe ON enables the zoom in window 4.

7.2.5 Alternative keywords

A vertical stroke indicates alternatives for a specific keyword. You can use both key-
words to the same effect.

Example:
[SENSe:]BANDwidth|BWIDth[:RESolution]

In the short form without optional keywords, BAND 1MHZ would have the same effect
as BWID 1MHZ.

7.2.6 SCPI parameters

Many commands feature one or more parameters.

If a command supports more than one parameter, they are separated by a comma.

Example:
LAYout :ADD:WINDow Spectrum, LEFT,MTABle

Parameters can have different forms of values.

L I N U] 0 =T g (R VZ= | [V TR 132
L T To) [<Y= 1 o T 132
L 04 o =T = Tox (=T o F= | = TR 133
L I O = =T (=Y ] (o [ USSP 133
L =1 o Tt Qo F= | = 133
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7.2.6.1 Numeric values

Numeric values can be entered in any form, i.e. with sign, decimal point or exponent.
For physical quantities, you can also add the unit. If the unit is missing, the command
uses the basic unit.

Example:
With unit: SENSe: FREQuency:CENTer 1GHZ
Without unit: SENSe: FREQuency:CENTer 1E9 would also set a frequency of 1 GHz.

Values exceeding the resolution of the instrument are rounded up or down.

If the number you have entered is not supported (e.g. for discrete steps), the command
returns an error.

Instead of a number, you can also set numeric values with a text parameter in special

cases.
e MIN/MAX

Defines the minimum or maximum numeric value that is supported.
e DEF

Defines the default value.
e UP/DOWN

Increases or decreases the numeric value by one step. The step size depends
on the setting. Sometimes, you can customize the step size with a corresponding
command.

Querying numeric values

When you query numeric values, the system returns a number. For physical quantities,
it applies the basic unit (e.g. Hz for frequencies). The number of digits after the decimal
point depends on the type of numeric value.

Example:
Setting: SENSe: FREQuency:CENTer 1GHZ
Query: SENSe : FREQuency: CENTer? would return 1E9

Sometimes, numeric values are returned as text.

e INF/NINF
Infinity or negative infinity. Represents the numeric values 9.9E37 or -9.9E37.

e NAN
Not a number. Represents the numeric value 9.91E37. NAN is returned if errors
occur.

7.2.6.2 Boolean
Boolean parameters represent two states. The "on" state (logically true) is represented

by "ON" or the numeric value 1. The "off" state (logically untrue) is represented by
"OFF" or the numeric value 0.

User Manual 1176.8980.02 — 15 132



R&S®VSE-K10x (LTE Downlink) Remote control

7.2.6.3

7.2.6.4

7.2.6.5

7.3

LTE application selection

Querying Boolean parameters
When you query Boolean parameters, the system returns either the value 1 ("ON") or
the value 0 ("OFE").

Example:
Setting: DISPlay:WINDow:ZOOM: STATe ON
Query: DISPlay:WINDow:ZOOM: STATe? would return 1

Character data

Character data follows the syntactic rules of keywords. You can enter text using a
short or a long form. For more information, see Section 7.2.2, "Long and short form",
on page 130.

Querying text parameters

When you query text parameters, the system returns its short form.

Example:
Setting: SENSe :BANDwidth:RESolution:TYPE NORMal
Query: SENSe :BANDwidth:RESolution:TYPE? would return NORM

Character strings

Strings are alphanumeric characters. They have to be in straight quotation marks. You
can use a single quotation mark (') or a double quotation mark (" ).

Example:
INSTRument:DELete 'Spectrum'

Block data

Block data is a format which is suitable for the transmission of large amounts of data.

The ASCII character # introduces the data block. The next number indicates how many
of the following digits describe the length of the data block. The data bytes follow.
During the transmission of these data bytes, all end or other control signs are ignored
until all bytes are transmitted. #0 specifies a data block of indefinite length. The use

of the indefinite format requires an NI,*"END message to terminate the data block. This
format is useful when the length of the transmission is not known or if speed or other
considerations prevent segmentation of the data into blocks of definite length.

LTE application selection

INSTrUMENE S ELEC]. e etettt i e e e e et e e e et e e e e e e e e e et e e e e e e eat e e e e e eeann e e eeeeesnanseeeeeennnn 134
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7.41

Screen layout

INSTrument[:SELect] <ChannelType>

Selects a new measurement channel with the defined channel type.

Parameters:
<ChannelType> LTE

LTE measurement channel
Example: /[Select LTE application

INST LTE

Screen layout

®  GeNEral [aYOUL........ccco i ——————————— 134
o Layout over all ChannElS.........uuuiiiiieie e e e e e e e e e 135
e Layoutof asingle channel...........ciiii e 139

General layout
The following commands are required to configure general window layout, independent
of the application.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

DISPlay[:WINDOWS<N>][: SUBWINAOWSWST:SELECE. ... vreeeereeeeseeeeseeseseeseseeseseesesseseseeseesenenn. 134
DISPlay[:WINDow<n>]: TAB<tabh>:SELECL.......ciiiiiiiieiieeieeeeiiie e e e eeeeeee e e e e e e e e e e e eenne e e e eees 134

DISPlay[:WINDow<n>][:SUBWindow<w>]:SELect
Sets the focus on the selected result display window.
This window is then the active window.

For measurements with multiple results in subwindows, the command also selects the
subwindow. Use this command to select the (sub)window before querying trace data.

Suffix:

<n> Window

<w> subwindow
Not supported by all applications

Example: /[Put the focus on window 1
DISP:WINDI:SEL

Example: /[Put the focus on subwindow 2 in window 1

DISP:WIND1:SUBW2:SEL

DISPlay[:WINDow<n>]: TAB<tab>:SELect

Selects a tab in diagrams with multiple subwindows (or views).
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Note that selecting a tab does not actually select a subwindow.

To select a subwindow, for example to query the results of a subwindow, use
DISPlay [ :WINDow<n>] [ : SUBWindow<w>] : SELect.

Suffix:

<n> 1...16 (window)
<tab> 1...3 (subwindow)
Example: /[Select a tab

DISP:WIND2:TAB2:SEL

Layout over all channels

The following commands are required to change the evaluation type and rearrange the
screen layout across measurement channels as you do in manual operation.

For compatibility with other Rohde & Schwarz Signal and Spectrum Analyzers, the lay-
out commands described in Section 7.4.3, "Layout of a single channel”, on page 139
are also supported. Note, however, that the commands described there only allow you
to configure the layout within the active measurement channel.

LAYOUt: GLOBaI:ADD[:WINDOW] 2. . e eeeeeieeee e e et e e et e e e e e e e e s e e e e ea e e s e e eneennennns 135
LAYout:GLOBal:CATalOG[:WINDOW] 2. ....eeeeeeuteeeeeeeeiieeeeeeeetaneesseeennnasaesensnnnseseesensnnnsensenes 137
LAYout:GLOBAI: IDENfY[:WINDOW] 2. . ceeeeeeeeeeeeeeeeeeieeeeeeeeeeeeeeesansnsaaasaaeasaessesaaaaaaeseseeenenns 138
LAYout:GLOBal:REMOVE[:WINDOW].........ceeteiieeeeerrereteirnsnsaaaaeseseseeeeeeesesereeeeeeessssssesasnnnnns 138
LAYout:GLOBAI:REPLACE[:MWVINDOW]..uuuueeeeiittiieieeieettiieeeeeeetnteeeeeeeetnnaeeeseresnaaaeaesesranaaeaeens 138

LAYout:GLOBal:ADD[:WINDow]?
<ExChanName>,<ExWinName>,<Direction>,<NewChanName>,<NewWinType>

Adds a window to the display next to an existing window. The new window may belong
to a different channel than the existing window.

To replace an existing window, use the LAYout : GLOBal :REPLace [ : WINDow] com-
mand.

Parameters:
<ExChanName> string

Name of an existing channel
<ExWinName> string

Name of the existing window within the <ExChanName> chan-
nel the new window is inserted next to.

By default, the name of a window is the same as its index. To
determine the name and index of all active windows use the
LAYout:GLOBal:IDENtify[:WINDow]? query.
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<Direction> LEFT | RIGHt | ABOVe | BELow | TAB

Direction the new window is added relative to the existing win-
dow.

TAB

The new window is added as a new tab in the specified existing
window.

<NewChanName>  string
Name of the channel for which a new window is to be added.

<NewWinType> string

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAYout:GLOBal:ADD:WINDow? 'IQ
Analyzer','l',RIGH, 'IQ Analyzer2',6 '"FREQ'
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1 in the channel 'lQ Analyzer'.

Usage: Query only
Table 7-2: <WindowType> parameter values for LTE downlink measurement application
Parameter value Window type

1/Q measurements

AISC Allocation ID vs. Symbol X Carrier
ASUM Allocation Summary

BSTR Bitstream

CBUF Capture Buffer

CCDF CCDF

CDEC Channel Decoder Results

FLAT Channel Flatness

CONS Constellation Diagram

CRWM Cell RS Magnitude

CRWP Cell RS Phase

EVCA EVM vs. Carrier

EVRP EVM vs. RB

EVSC EVM vs. Symbol X Carrier

EVSU EVM vs. Subframe

EVSY EVM vs. Symbol

FEVS Frequency Error vs. Symbol
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Parameter value Window type

IRWM CSI RS Magnitude

IRWP CSI RS Phase

GDEL Group Delay

MTAB Marker Table

PSPE Power Spectrum

PVRP Power vs. RB PDSCH
PVRR Power vs. RB RS

PVSC Power vs. Symbol X Carrier
RSUM Result Summary

URWA Beamforming Allocation Summary
URWM UE RS Magnitude

URWP UE RS Phase

Time alignment error

CBUF Capture Buffer

MTAB Marker Table

PSPE Power Spectrum

TAL Time Alignment Error

LAYout:GLOBal:CATalog[:WINDow]?

Queries the name and index of all active windows from top left to bottom right for each
active channel. The result is a comma-separated list of values for each window, with
the syntax:

<ChannelName_1>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-
dowlndex_n>

<ChannelName_m>: <WindowName_1>,<WindowIndex_1>..<WindowName_n>,<Win-
dowlndex_n>

Return values:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

<WindowName> string

Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.
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Example: LAY :GLOB:CAT?
Result:
IQ Analyzer: '1',1,'2',2
Analog Demod: '1',1,'4',4
For the I/Q Analyzer channel, two windows are displayed,
named '2' (at the top or left), and '1' (at the bottom or right).
For the Analog Demodulation channel, two windows are dis-
played, named '1' (at the top or left), and '4' (at the bottom or
right).

Usage: Query only

LAYout:GLOBal:IDENtify[:WINDow]? <ChannelName>,<WindowName>
Queries the index of a particular display window in the specified channel.

Parameters:
<ChannelName> String containing the name of the channel. The channel name is
displayed as the tab label for the measurement channel.

Query parameters:
<WindowName> String containing the name of a window.

Return values:
<WindowlIndex> Index number of the window.

Example: LAYout :GLOBal:ADD:WINDow?
IQ,'1l',RIGH, 'Spectrum', FREQ
Adds a new window named 'Spectrum' with a Spectrum display
to the right of window 1.

Example: LAYout:GLOBal:IDENtify? 'IQ
Analyzer', 'Spectrum’
Result:
2

Window index is: 2.

Usage: Query only

LAYout:GLOBal:REMove[:WINDow] <ChannelName>, <WindowName>

Setting parameters:
<ChannelName>

<WindowName>

Usage: Setting only

LAYout:GLOBal:REPLace[:WINDow] <ExChannelName>, <WindowName>,
<NewChannelName>, <WindowType>

Setting parameters:
<ExChannelName>
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<WindowName>
<NewChannelName>
<WindowType>

Usage: Setting only

7.4.3 Layout of a single channel

The following commands are required to change the evaluation type and rearrange the
screen layout for a measurement channel as you do using the SmartGrid in manual
operation. Since the available evaluation types depend on the selected application,
some parameters for the following commands also depend on the selected measure-
ment channel.

Note that the suffix <n> always refers to the window in the currently selected measure-
ment channel.

LAYOUL ADD:WWIND OW] 2. s ettt ettt et et et e e e e e e et s e e et e s e e e ae e e e e s e s en s ean e e e e eeneen 139
LAYOUt:CATaIOG[:WINDOW]?.. .. ettt ettt ettt e e et et e et e e ee e e e e e e e e e e e ena e eeans 142
LAYOUL: IDENLFY[:WINDOW] ... e ettt ettt et et et e et e e e e e e e e e e enas 142
LAYOUt:REMOVE[:WINDOW]....cttetetaaaaaeaeeeeeeeeeaeeeeeeeeeeeeeaeeensnnnaeaaeaeaeeeeeaeaaaeaaeeeeeeennnnnes 143
LAYOUL:REPLACE[:WINDOW].....ceeerrrrrrerrirnnnsnaaieieseseeeeeaeseserserereesrsssssrssssssnnnaaesesesesaaeees 143
LAYOUL:WINDOWSNZADD?....ciiteieeeeeeiee e e ee ettt e e e e ettt s e e e e eetaaeeeeeeea b eeeseesntaaeaesenrannnnns 143
LAYOUt:WINDOWSNZIDENLIfY 2. . .ieeieitiiee e et e ettt e e e e et e e e e e e eatee e e e s eee e e e e e renaanaenns 144
LAYOUt:WINDOWSNZREMOVE. ......ccvtuuieeeeieeieeeeeeeetteaeeae e ettt s eeeeeeaaneseeeseesanaeseeseestanaaeaeees 144
LAYOUt:WINDOWSN>:REPLACE. .....uu ittt e e e e 145
LAYOUE:WINDOWSNZTYPE......cceiieiei e ee e et eeeee e et ee e e e e e ee e e eae e e e e e e e e e eenaeeenans 145

LAYout:ADD[:WINDow]? <WindowName>, <Direction>, <WindowType>
Adds a window to the display in the active channel.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

To replace an existing window, use the LAYout :REPLace [ :WINDow] command.

Note: Use this command to select a result display instead of CALCulate: FEED (still
supported for compatibility reasons, but deprecated).

Query parameters:

<WindowName> String containing the name of the existing window the new win-
dow is inserted next to.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows, use the
LAYout:CATalog[:WINDow] ? query.

<Direction> LEFT | RIGHt | ABOVe | BELow

Direction the new window is added relative to the existing win-
dow.
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<WindowType> text value

Type of result display (evaluation method) you want to add.
See the table below for available parameter values.

Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace [ :WINDow] command.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY:ADD? 'l',LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

Manual operation: See "Capture Buffer" on page 17
See "EVM vs Carrier" on page 18
See "EVM vs Symbol" on page 19
See "EVM vs RB" on page 20
See "EVM vs Subframe" on page 20
See "Frequency Error vs Symbol" on page 21
See "Power Spectrum" on page 22
See "Power vs Resource Block PDSCH" on page 22
See "Power vs Resource Block RS" on page 23
See "Channel Flatness" on page 23
See "Group Delay" on page 24
See "Channel Flatness Difference" on page 24
See "Constellation Diagram" on page 24
See "CCDF" on page 25
See "Allocation Summary" on page 26
See "Bitstream" on page 27
See "Channel Decoder Results" on page 28
See "EVM vs Symbol x Carrier" on page 30
See "Power vs Symbol x Carrier" on page 30
See "Allocation ID vs Symbol x Carrier" on page 31
See "UE RS Magnitude" on page 31
See "UE RS Phase" on page 32
See "Cell RS Magnitude" on page 32
See "Cell RS Phase" on page 33
See "CSI RS Magnitude" on page 33
See "CSI RS Phase" on page 34
See "Beamform Allocation Summary" on page 35
See "Marker table" on page 38
See "Time Alignment Error" on page 39
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Table 7-3: <WindowType> parameter values for LTE downlink measurement application

Parameter value Window type

1I/Q measurements

AISC "Allocation ID vs. Symbol X Carrier"
ASUM "Allocation Summary"

BSTR "Bitstream"

CBUF "Capture Buffer"

CCDF "CCDF"

CDEC "Channel Decoder Results"
FLAT "Channel Flatness"

CONS "Constellation" Diagram
CRWM "Cell RS Magnitude"

CRWP "Cell RS Phase"

EVCA "EVM vs. Carrier"

EVRP "EVM vs. RB"

EVSC "EVM vs. Symbol X Carrier"
EVSU "EVM vs. Subframe"

EVSY "EVM vs. Symbol"

FEVS "Frequency Error vs. Symbol"
IRWM "CSI RS Magnitude"

IRWP "CSI RS Phase"

GDEL "Group Delay"

MTAB "Marker Table"

PSPE "Power Spectrum"

PVRP "Power vs. RB PDSCH"
PVRR "Power vs. RB RS"

PVSC "Power vs. Symbol X Carrier"
RSUM "Result Summary"

URWA "Beamforming Allocation Summary"
URWM "UE RS Magnitude"

URWP "UE RS Phase"

Time alignment error

CBUF "Capture Buffer"

MTAB "Marker Table"
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Parameter value Window type
PSPE "Power Spectrum"
TAL "Time Alignment Error"

LAYout:CATalog[:WINDow]?

Queries the name and index of all active windows in the active channel from top left to
bottom right. The result is a comma-separated list of values for each window, with the
syntax:

<WindowName_1>,<WindowIndex_1>..<WindowName_n>,<WindowIndex_n>

To query the name and index of all windows in all channels, use the LAYout :GLOBal:
CATalog[:WINDow]? command.

Return values:
<WindowName> string
Name of the window.
In the default state, the name of the window is its index.

<WindowlIndex> numeric value
Index of the window.

Example: LAY :CAT?
Result:
'2',2,'1',1
Two windows are displayed, named '2' (at the top or left), and "1
(at the bottom or right).

Usage: Query only

LAYout:IDENtify[:WINDow]? <WindowName>
Queries the index of a particular display window in the active channel.

To query the index of a window in a different channel, use the L.AYout : GLOBal :
IDENtify[:WINDow]? command.

Query parameters:
<WindowName> String containing the name of a window.

Return values:

<WindowlIndex> Index number of the window.

Example: LAY:IDEN:WIND? '2'
Queries the index of the result display named '2".
Response:
2

Usage: Query only
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LAYout:REMove[:WINDow] <WindowName>
Removes a window from the display in the active channel.

Setting parameters:
<WindowName> String containing the name of the window. In the default state,
the name of the window is its index.

Example: LAY:REM '2'
Removes the result display in the window named '2".

Usage: Setting only

LAYout:REPLace[:WINDow] <WindowName>,<WindowType>

Replaces the window type (for example from "Diagram” to "Result Summary") of an
already existing window in the active channel while keeping its position, index and
window name.

To add a new window, use the LAYout : ADD[ : WINDow] ? command.

Setting parameters:

<WindowName> String containing the name of the existing window.
By default, the name of a window is the same as its index. To
determine the name and index of all active windows in the active
channel, use the LAYout : CATalog [ :WINDow] ? query.

<WindowType> Type of result display you want to use in the existing window.
See LAYout:ADD[ :WINDow] ? on page 139 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBRal :REPLace [ :WINDow] command.

Example: LAY:REPL:WIND '1',MTAB
Replaces the result display in window 1 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:ADD? <Direction>,<WindowType>

Adds a measurement window to the display. Note that with this command, the suffix
<n> determines the existing window next to which the new window is added. Unlike
LAYout :ADD[ :WINDow] ?, for which the existing window is defined by a parameter.

To replace an existing window, use the LAYout : WINDow<n>:REPLace command.

Is always used as a query so that you immediately obtain the name of the new window
as a result.

Suffix:
<n> Window

Query parameters:
<Direction> LEFT | RIGHt | ABOVe | BELow
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<WindowType> Type of measurement window you want to add.
See LAYout:ADD[ :WINDow] ? on page 139 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:ADD[:WINDow]? command.

Return values:
<NewWindowName> When adding a new window, the command returns its name (by
default the same as its number) as a result.

Example: LAY :WIND1:ADD? LEFT,MTAB
Result:
A 2 A
Adds a new window named '2' with a marker table to the left of
window 1.

Usage: Query only

LAYout:WINDow<n>:IDENtify?

Queries the name of a particular display window (indicated by the <n> suffix) in the
active channel.

Note: to query the index of a particular window, use the LAYout : IDENtify [ :
WINDow] ? command.

Suffix:
<n> Window

Return values:
<WindowName> String containing the name of a window.
In the default state, the name of the window is its index.

Example: LAY :WIND2:IDEN?
Queries the name of the result display in window 2.
Response:
L} 2 L}

Usage: Query only

LAYout:WINDow<n>:REMove
Removes the window specified by the suffix <n> from the display in the active channel.
The result of this command is identical to the LAYout : REMove [ : WINDow] command.

To remove a window in a different channel, use the LAYout : GLOBal : REMove | :
WINDow] command.

Suffix:
<n> Window
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Example: LAY :WIND2 :REM
Removes the result display in window 2.

Usage: Event

LAYout:WINDow<n>:REPLace <WindowType>

Changes the window type of an existing window (specified by the suffix <n>) in the
active channel.

The effect of this command is identical to the LAYout :REPLace [ :WINDow] com-
mand.

To add a new window, use the LAYout : WINDow<n>:ADD? command.

Suffix:
<n> Window

Setting parameters:

<WindowType> Type of measurement window you want to replace another one
with.
See LAYout :ADD[ :WINDow] ? on page 139 for a list of availa-
ble window types.
Note that the window type must be valid for the active channel.
To create a window for a different channel, use the LAYout :
GLOBal:REPLace[:WINDow] command.

Example: LAY :WIND2:REPL MTAB
Replaces the result display in window 2 with a marker table.

Usage: Setting only

LAYout:WINDow<n>:TYPE <WindowType>

Queries or defines the window type of the window specified by the index <n>. The
window type determines which results are displayed. For a list of possible window
types, see LAYout : ADD [ :WINDow] ? on page 139.

Note that this command is not available in all applications and measurements.

Suffix:
<n> 1..n
Window
Parameters:
<WindowType>
Example: LAY :WIND2:TYPE?

7.5 Trace data readout

e Using the TRACE[:DATA] COMMANG.......uuririiiieeeeieiicciiiiieeeer e e e e e e sesrvnrrerreeeeaaee s 146
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7.5.1 Using the TRACe[:DATA] command

This section contains information on the TRACe : DATA command and a detailed
description of the characteristics of that command.

The TRACe : DATA command queries the trace data or results of the currently active
measurement or result display. The type, number and structure of the return values are
specific for each result display. For results that have any kind of unit, the command
returns the results in the unit you have currently set for that result display.

Note also that return values for results that are available for both downlink and uplink
can be different.

For several result displays, the command also supports various SCPI parameters
in combination with the query. If available, each SCPI parameter returns a different
aspect of the results. If SCPI parameters are supported, you have to quote one in the

query.

Example:
TRAC2:DATA? TRACEL

The format of the return values is either in ASCII or binary characters and depends on
the format you have set with FORMat [ : DATA].

Following this detailed description, find a short summary of the most important func-
tions of the command (TRACe<n>[:DATA] ?).

O Selecting a measurement window
s Before querying results, you have to select the measurement window with the suffix
<n> at TRACe. The range of <n> depends on the number of active measurement
windows.
On an R&S FSQ or R&S FSV, the suffix <n> was not supported. On these instruments,
you had to select the measurement window with DISPlay:WINDow<n>:SELect first.

For measurements on aggregated carriers or multiple antennas, where each mea-
surement window has subwindows, you have to select the subwindow first with
DISPlay[:WINDow<n>] [:SUBWindow<w>] :SELect.

e Allocation ID vS SYmMDOI X CAITIEr.......ccccieei e e e e e e e e e e e e e eeeens 147
®  AllOCAtION SUMMIAIY....ciiiiiiiiiiiie ettt e e e e e e e e e e e e e e e eeaaeaeeeaeaaa 147
e Beamform allocation SUMMArY........coooiiiiiiiiee e 149
L N = 71 £1 1= o PSRN 149
L I 07 o) (0= o101 =Y S P 150
L J O O I L TP 150
o Cell RS Weights Phase........ oo e e e e e e e eeaeeeeens 151
o Cell RS weights magnitude..........ocoooiiiiiiii e e e eeeeeens 151
o Channel deCoder rESUIS. ... ... e e e e 151
e Channel and spectrum flatness..........ooooriiiiiiiiiiciccccee e 152
e Channel and spectrum flatness difference.........cccccceveeeiiiiiicccciee s 152
L I €1 (o 18] o X e [=1 = Y 153
o Constellation diagrami.........ciccc i e 153
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o CSI RS weights magnitude.............coooiiiiiiiii e 154
o CSIRS Weights Phase.......ooieeeeeeee e 154
L I A o= 4 Y 154
@ EVIM VS RBu.iiic et et nnes 155
®  EVIM VS SUDITAMIE....c it 155
@  EVM VS SYMDOL. ...t a e e e e e e e 155
®  EVM VS SYMDOI X CAITIEF..cceviiiiiiiiticieie e et e e e e e e e e e e e 155
o Frequency error VS SYMDOL.......oi i 156
@ POWET SPECIIUML....eeiiieii i e e e e e e e e e e e e e e e e e e e e e eeeeeeesseebnnanaaanas 156
@ POWEr VS RB RS......eiiiiiii et e e e e e e e e e 156
®  POWEr VS RB PDSCH....coiiiiiiiiiie ittt 157
®  POWEr VS SYMDOI X CAITIOF....uuiiiiei et e e e e e e e e e e e e e eeeeeeaeeens 157
e UE RS weights magnitude............ooorrriiiiiiiiccciece e 157
o UE RS WEIGhtS Phase......ccoi oottt 158
® Return value COUES. ....ooi i e e 158

7.5.1.1 Allocation ID vs symbol x carrier
For the allocation ID vs symbol x carrier, the command returns one value for each
resource element.
<ID[Symbol (0),Carrier(1l)]>, ..., <ID[Symbol(0),Carrier(n)]>,

<ID[Symbol (1),Carrier(l)]>, ..., <ID[Symbol(l),Carrier(n)]>,

<ID[Symbol (n),Carrier(l)]>, ..., <ID[Symbol (n),Carrier(n)]>,
The <allocation ID> is encoded.
For the code assignment, see Section 7.5.1.28, "Return value codes", on page 158.

The following parameters are supported.
e TRAC:DATA TRACE1l

7.5.1.2 Allocation summary

For the allocation summary, the command returns several values for each line of the
table.

e <subframe>

e <allocation ID>
e <number of RB>

e <relative power>
e <modulation>

e <absolute power>
o <EVM>

e <LayerEVM>

The data format of the return values is always ASCII.
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The return values have the following characteristics.

e The<allocation ID isencoded.
For the code assignment, see Section 7.5.1.28, "Return value codes",
on page 158.

e The unitfor <relative power> is always dB.

e The <modulation> is encoded.
For the code assignment, see Section 7.5.1.28, "Return value codes",
on page 158.

e The unit for <absolute power> is always dBm.
e The unit for <EvVM> depends on UNIT:EVM.
e The unit for <LayerEVM> depends on UNTIT : EVM.

Example:

Allocation Summary Selection  Antenna: 1

Sub- Humber Rel. . Power per
frame Allec. ID of RB Power/dB Modulation RE/dBm

TRAC:DATA? TRACEI would return:

0, -5, 0, 0.0000000000000, 2, -45.5463829153428, 7.33728660354122E-05, 8.2587600145187E-05
0, -3, 0, 0.0073997452251, 6, -42.5581007463452, 2.54197349219455E-05, 2.9270188222955E-05
0, -4, 0, 0.0052647197362, 1, -42.5464220485716, 2.51485275782241E-05, 2.5002471912438E-05

Additional information "ALL"

The allocation summary contains additional lines "ALL" that summarize the number

of RB analyzed in each subframe and the average EVM measured in that subframe.
This information is added to the return values after all allocations of the subframe have
been returned. The "ALL" information has the allocation ID code "-2".

In addition, there is a line at the end of the allocation summary that shows the average
EVM over all analyzed subframes. This information is also added as the last return
values. The "ALL" information has the subframe ID and allocation ID code "-2".

A query result would thus look like this, for example:

//For subframe 0:

0, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
0, -41, 0, 0, 6, -84.7431432845264, 2.37549449584568E-06,
(..0)

//ALL for subframe 0:

0,-2,20,,,,2.45581475911678E-06

//For subframe 1:

1, -40, 10, 2, 2, -84.7431947342849, 2.68723483754626E-06,
1, -41, 0, O, 6, -84.7431432845264, 2.37549449584568E-06,
(..0)

//ALL for subframe 1:

1,-2,20,,,,2.45581475911678E-06
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(o.2)
//ALL for all subframes
=2,=2,,,,,2.13196434228374E-06

7.5.1.3 Beamform allocation summary

For the beamform allocation summary result display, the command returns four values
for each allocation that has been found.

<Subframe>, <AllocationID>, <Phase>, <PhaseDifference>,

The unit for <Phase> and <PhaseDifference> is always degrees. The
<Subframe> has no unit.

The <allocation ID>is encoded. For the code assignment, see Section 7.5.1.28,
"Return value codes", on page 158.

7.5.1.4 Bitstream

For the bitstream result display, the number of return values depends on the parame-
ter.

e TRACE:DATA TRACE1
Returns several values and the bitstream for each line of the table.
<subframe>, <allocation ID>, <codeword>, <modulation>, <# of
symbols/bits>, <hexadecimal/binary numbers>, ...

e TRACE:DATA TRACE2
Returns all informative values of an allocation, including the totals over all PDSCH
allocations that contribute to the bitstream, but not the bitstream itself.
<subframe>, <allocation ID>, <codeword>, <modulation>, <#
of symbols/bits>, <hexadecimal/binary numbers>,...,<total #
bits>, <total # bit errors>, <total # decoded bits>, <total
bit error rate>

e TRACE:DATA TRACE3
Returns all informative values of an allocation, including the totals over all PDSCH
allocations that contribute to the bitstream, but not the bitstream itself. The differ-
ence to TRACE? is that this query also includes the Bit/s result.
<subframe>, <allocation ID>, <codeword>, <modulation>, <#
of symbols/bits>, <hexadecimal/binary numbers>,...,<total #
bits>, <total # bit errors>, <total # decoded bits>, <total
bit error rate>, <bits/second>

All values have no unit. The format of the bitstream depends on Bitstream Format.

The <allocation ID>, <codeword> and <modulation> are encoded. For the
code assignment, see Section 7.5.1.28, "Return value codes", on page 158.

For symbols or bits that are not transmitted, the command returns:
e "FFF"if the bitstream format is "Symbols".
e "9"if the bitstream format is "Bits".
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For symbols or bits that could not be decoded because the number of layers exceeds
the number of receive antennas, the command returns:

e "FFE" if the bitstream format is "Symbols".
e "8"if the bitstream format is "Bits".

Note that the data format of the return values is always ASCII.

Example:

Bit Stream

Sub- Allocation Code-
frame r

TRAC:DATA? TRACE1 would return:

o, -12, o, 2, o, 01, 01, 0O, 02, 03, 0O, O1, 02, 01, 02, O1,
<continues like this until the next data block starts or the end of data is reached>

o, -12, o, 2, 32, 03, 02, 03, 03, 03, 03, 01, 03, 00, 03,

7.5.1.5 Capture buffer

For the capture buffer result display, the command returns one value for each 1/Q
sample in the capture buffer.

<absolute power>,
The unit is always dBm.

The following parameters are supported.
e TRAC:DATA TRACE1l

Note that the command returns positive peak values only.

7.51.6 CCDF

For the CCDF result display, the type of return values depends on the parameter.

e TRAC:DATA TRACE1

Returns the probability values (y-axis).

<# of values>, <probability>,

The unit is always %.

The first value that is returned is the number of the following values.
e TRAC:DATA TRACE2

Returns the corresponding power levels (x-axis).

<# of values>, <relative power>,

The unit is always dB.

The first value that is returned is the number of the following values.
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7.5.1.7 Cell RS weights phase

For the cell RS weights magnitude result display, the command returns one value for
each subcarrier that has been analyzed.

<Phase>,
The unit degree.

The following parameters are supported.
e TRAC:DATA TRACE1

Returns the phase of the measured weights of the reference signal (RS) carriers
over one subframe.

7.5.1.8 Cell RS weights magnitude

For the cell RS weights magnitude result display, the command returns one value for
each subcarrier that has been analyzed.

<Magnitude>,
The unit is dB.

The following parameters are supported.

e TRAC:DATA TRACE1L
Returns the magnitude of the measured weights of the reference signal (RS) carri-
ers over one subframe.

7.5.1.9 Channel decoder results

For the channel decoder results, the number and type of return values depend on the
parameter.

e TRAC:DATA PBCH
Returns the results for the PBCH if PBCH decoding (or CRC check) was success-
ful. The results are made up out of six values.
<subframe>, <# of antennas>, <system bandwidth>, <frame>,
<PHICH duration>, <PHICH resource>
The unit for <system bandwidth> is Hz. All other values have no unit.
The <PHICH duration>and <PHICH resource> are encoded. For the code
assignment, see Section 7.5.1.28, "Return value codes", on page 158.
If PBCH decoding was not successful, the command returns NAN.

e TRAC:DATA PCFICH
Returns the results for the PCFICH. The results are made up out of two parame-
ters.
<subframe>, <number of symbols for PDCCH>

The values have no unit.
e TRAC:DATA PHICH
Returns the results for the PHICH. The results are made up out of three values for

each line of the table.
<subframe>, <ACK/NACK>, <relative power>
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The unit for <relative power> is dB. All other values have no unit.
The <ACK/NACK> is encoded. For the code assignment, see Section 7.5.1.28,
"Return value codes", on page 158.

e TRAC:DATA PDCCH
Returns the results for the PDCCH. The results are made up out of seven values
for each line of the table.
<subframe>, <RNTI>, <DCI format>, <PDCCH format>, <CCE
offset>, <# of transmitted bits>, [stream of binary numbers]
The values have no unit.
The [stream of binary numbers] is a list of binary numbers separated by
comma.
The <DCI format>and <PDCCH format> are encoded. For the code assign-
ment, see Section 7.5.1.28, "Return value codes", on page 158.

e TRAC:DATA PDSCH
Returns the results for the PDSCH. The results are made up out of five values for
each line of the table.
<subframe>, <allocationID>, <codeword>, <# of transmitted
bits>, [stream of binary numbers]
The values have no unit.
The [stream of binary numbers] is a list of binary numbers separated by
comma.
If the PDSCH could not be decoded, the NAN is returned instead of the <# of
transmitted bits>. The [stream of binary numbers] is not shown.
The <allocationID> and <codeword> are encoded. For the code assignment,
see Section 7.5.1.28, "Return value codes", on page 158.

7.5.1.10 Channel and spectrum flatness

For the channel flatness result display, the command returns one value for each trace
point.

<relative power>,
The unit is always dB.

The following parameters are supported.
e TRAC:DATA TRACE1

Returns the average power over all subframes.
e TRAC:DATA TRACE2

Returns the minimum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

e TRAC:DATA TRACE3

Returns the maximum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

7.5.1.11 Channel and spectrum flatness difference

For the channel flatness difference result display, the command returns one value for
each trace point.
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<relative power>,
The unit is always dB. The number of values depends on the selected LTE bandwidth.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the average power over all subframes.

e TRAC:DATA TRACE2
Returns the minimum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

e TRAC:DATA TRACE3

Returns the maximum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

7.51.12 Group delay

For the group delay result display, the command returns one value for each trace point.
<group delay>,
The unit is always ns. The number of values depends on the selected LTE bandwidth.

The following parameters are supported.

e TRAC:DATA TRACE1
Returns the group delay.

7.5.1.13 Constellation diagram

For the constellation diagram, the command returns two values for each constellation
point.

<I[SFO][SymO][Carrier1]>, <Q[SFO][SymOQ][Carrier1]>, ..., <I[SFO][SymO][Carrier(n)]>, <Q[SFO0][Sym0][Car-
rier(n)]>,

<I[SFO][Sym1][Carrier1]>, <Q[SFO][Sym1][Carrier1]>, ..., <I[SFO][Sym1][Carrier(n)]>, <Q[SFO0][Sym1][Car-
rier(n)]>,

<I[SFO][Sym(n)][Carrier1]>, <Q[SFO][Sym(n)][Carrier1]>, ..., <I[[SFO][Sym(n)][Carrier(n)]>, <Q[SFO][Sym(n)]
[Carrier(n)]>,

<I[SF1][SymO][Carrier1]>, <Q[SF1][SymOQ][Carrier1]>, ..., <I[SF1][SymO][Carrier(n)]>, <Q[SF1][Sym0][Car-
rier(n)]>,

<I[SF1][Sym1][Carrier1]>, <Q[SF1][Sym1][Carrier1]>, ..., <I[SF1][Sym1][Carrier(n)]>, <Q[SF1][Sym1][Car-
rier(n)]>,

<I[SF(n)][Sym(n)][Carrier1]>, <Q[SF(n)][Sym(n)][Carrier1]>, ..., <I[SF(n)][Sym(n)][Carrier(n)]>, <Q[SF(n)]

[Sym(n)][Carrier(n)]>
With SF = subframe and Sym = symbol of that subframe.
The | and Q values have no unit.

The number of return values depends on the constellation selection. By default, it
returns all resource elements including the DC carrier.
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The following parameters are supported.

e TRAC:DATA TRACE1l
Returns all constellation points included in the selection.

7.5.1.14 CSI RS weights magnitude

For the CSI RS weights magnitude result display, the command returns one value for
each subcarrier that has been analyzed.

<Magnitude>,

The unit dB.

The following parameters are supported.

e TRAC:DATA TRACE1L
Returns the magnitude of the measured weights of the reference signal (RS) carri-
ers over one subframe.

7.5.1.15 CSI RS weights phase

For the CSI RS weights phase result display, the command returns one value for each
subcarrier that has been analyzed.

<Phase>,
The unit degrees.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the phase of the measured weights of the reference signal (RS) carriers
over one subframe.

7.5.1.16 EVM vs carrier

For the EVM vs carrier result display, the command returns one value for each subcar-
rier that has been analyzed.

<EVM>,
The unit depends on UNIT:EVM.

The following parameters are supported.

e TRAC:DATA TRACE1l
Returns the average EVM over all subframes.

e TRAC:DATA TRACE2
Returns the minimum EVM found over all subframes. If you are analyzing a particu-
lar subframe, it returns nothing.

e TRAC:DATA TRACE3

Returns the maximum EVM found over all subframes. If you are analyzing a partic-
ular subframe, it returns nothing.
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7.51.17 EVMvs RB

For the EVM vs RB result display, the command returns one value for each resource
block that has been analyzed.

<EVM>,
The unit depends on UNTIT: EVM.

The following parameters are supported.

e TRAC:DATA TRACEL
Returns the average EVM for each resource block over all subframes.

e TRAC:DATA TRACE2
Returns the minimum EVM found over all subframes. If you are analyzing a single
subframe, it returns nothing.

e TRAC:DATA TRACE3
Returns the maximum EVM found over all subframes. If you are analyzing a single
subframe, it returns nothing.

7.5.1.18 EVM vs subframe

For the EVM vs subframe result display, the command returns one value for each
subframe that has been analyzed.

<EVM>,
The unit depends on UNIT : EVM.

The following parameters are supported.
e TRAC:DATA TRACEL

7.5.1.19 EVM vs symbol

For the EVM vs symbol result display, the command returns one value for each OFDM
symbol that has been analyzed.

<EVM>,

For measurements on a single subframe, the command returns the symbols of that
subframe only.

The unit depends on UNIT : EVM.

The following parameters are supported.
e TRAC:DATA TRACE1

7.5.1.20 EVM vs symbol x carrier

For the EVM vs symbol x carrier, the command returns one value for each resource
element.

<EVM[Symbol (0) ,Carrier(l)]>, ..., <EVM[Symbol (0),Carrier(n)]>,
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<EVM[Symbol (1),Carrier(1l)]>, ..., <EVM[Symbol (1l),Carrier(n)]>,

<EVM[Symbol (n) ,Carrier(l)]1>, ..., <EVM[Symbol (n),Carrier(n)]>,
The unit depends on UNIT: EVM.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1

7.5.1.21 Frequency error vs symbol
For the frequency error vs symbol result display, the command returns one value for
each OFDM symbol that has been analyzed.
<frequency error>, ...
The unit is always Hz.

The following parameters are supported.
e TRAC:DATA TRACE1

7.5.1.22 Power spectrum
For the power spectrum result display, the command returns one value for each trace
point.
<power>, ...
The unit is always dBm/Hz.

The following parameters are supported.
e TRAC:DATA TRACEL

7.5.1.23 Power vs RB RS

For the power vs RB RS result display, the command returns one value for each
resource block of the reference signal that has been analyzed.

<absolute power>, ...
The unit is always dBm.

The following parameters are supported.

e TRAC:DATA TRACE1L
Returns the average power over all subframes.

e TRAC:DATA TRACE2
Returns the minimum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

e TRAC:DATA TRACE3
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Returns the maximum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

7.5.1.24 Power vs RB PDSCH

For the power vs RB PDSCH result display, the command returns one value for each
resource block of the PDSCH that has been analyzed.

<absolute power>, ...
The unit is always dBm.

The following parameters are supported.
e TRAC:DATA TRACE1L

Returns the average power over all subframes.
e TRAC:DATA TRACEZ2

Returns the minimum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

e TRAC:DATA TRACE3
Returns the maximum power found over all subframes. If you are analyzing a
particular subframe, it returns nothing.

7.5.1.25 Power vs symbol x carrier

For the power vs symbol x carrier, the command returns one value for each resource

element.

<P[Symbol (0),Carrier(l)]1>, ..., <P[Symbol(0),Carrier(n)]>,
<P[Symbol (1),Carrier(l)]>, ..., <P[Symbol(l),Carrier(n)]>,
<P[Symbol (n),Carrier(l)]>, ..., <P[Symbol(n),Carrier(n)]>,

with P = Power of a resource element.
The unit is always dBm.
Resource elements that are unused return NAN.

The following parameters are supported.
e TRAC:DATA TRACE1

7.5.1.26 UE RS weights magnitude

For the UE RS weights magnitude result display, the command returns one value for
each subcarrier that has been analyzed.

<Magnitude>,

The unit dB.
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The following parameters are supported.

e TRAC:DATA TRACE1
Returns the magnitude of the measured weights of the reference signal (RS) carri-
ers over one subframe.

7.5.1.27 UE RS weights phase
For the UE RS phase result display, the command returns one value for each subcar-
rier that has been analyzed.
<Phase>,
The unit degrees.

The following parameters are supported.

e TRAC:DATA TRACE1L
Returns the phase of the measured weights of the reference signal (RS) carriers
over one subframe.

7.5.1.28 Return value codes

<number of symbols or bits>

In hexadecimal mode, this represents the number of symbols to be transmitted. In
binary mode, it represents the number of bits to be transmitted.

<ACK/NACK>

The range is {-1...1}.
e 1=ACK

e 0=NACK

e -1=DTX

<allocation ID>

Represents the allocation ID. The range is as follows.
e 0-65535=PDSCH
e -1 =Invalid / not used

o -2=All
e -3=P-Sync
e -4=S-Sync

e -5 =Reference Signal (Antenna 1)
e -6 = Reference Signal (Antenna 2)
e -7 = Reference Signal (Antenna 3)
e -8 = Reference Signal (Antenna 4)
e -9=PCFICH
e -10=PHICH
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e -11=PDCCH

e -12=PBCH

e -13=PMCH

e -14 = Positioning Reference Signal

e -15 = CSI Reference Signal (Port 15 and 16)
e -16 = CSI Reference Signal (Port 17 and 18)
e -17 = CSI Reference Signal (Port 19 and 20)
e -18 = CSI Reference Signal (Port 21 and 22)
e -19=EPDCCH

e -20=EPDCCH DMRS1

e -21=EPDCCH DMRS2

e -22 = PMCH Reference Signal

e -1xxxxx = UE Reference Signal (Port 5)

e -2xxxxx = UE Reference Signal 1 (Port 7, 8, 11, 12)

e -3xxxxx = UE Reference Signal 2 (Port 9, 10, 13, 14, signals with more than 2
layers)
Note. xxxxx is a placeholder for the ID of the PDSCH.
If the PDSCH has, for example, the ID 22, the return value would be -100022,
-200022 or -300022 (depending on the configuration)

<channel type>

e 0 =TXchannel
e 1 = adjacent channel
e 2 = alternate channel

<codeword>

Represents the codeword of an allocation. The range is {0...6}.
e 0=1/1
e 1=1/2
o 2=2/2
e 3=1/4
e 4=2/4
e 5=3/4
e 6=4/4

<DCI format>

Represents the DCI format. The value is a number in the range {0...103}.
e 0=DCIformat0

e 10=DCIformat 1

e 11 =DCl format 1A

e 12 =DCIformat 1B
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e 13 =DCl format1C

e 14 =DClI format 1D

e 20 =DClformat2

e 21 =DCI format 2A

e 22 = DCI format 2B

e 23 =DClIformat2C

e 24 =DCIformat 2D

e 30=DCIformat 3

e 31 =DClformat A

e 103 = DCI format 0/3/3A

<modulation>

Represents the modulation scheme.
e 0 = unrecognized

e 1=RBPSK

e 2=QPSK

e 3=16QAM

e 4 =064QAM

e 5=8PSK

e 6=CAZAC

e 7 = mixed modulation
e 8=BPSK

e 14 =256QAM

e 15=1024QAM

<PHICH duration>

Represents the PHICH duration. The range is {1...2}.
e 1 =normal
e 2 =extended

<PHICH resource>

Represents the parameter Ng. The range is {1...4}.

e 1=N;1/6

e 2=Ng1/2

o 3=N;1

e 4=N,2

FORMAELIDATAL c..veve ettt etesteeeetseeeaestessesestessessssesesestessasestessesssesnsesssssnsetessenesssseeneas 161
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FORMat[:DATA] <Format>

Selects the data format for the data transmission between the R&S VSE and the
remote client.

Parameters:

<Format> ASCii | REAL
*RST: ASCii

Example: /[Select data format
FORM REAL

TRACe<n>[:DATA]? <Result>
This command queries the trace data for each measurement point (y-axis values).

In combination with TRACe<n>[:DATA] : X?, you can thus query the coordinates of
each measurement point.

Suffix:
<n> Window 1...16

Query parameters:
<TraceNumber> TRACE1 | TRACE2 | TRACES3
Queries the trace data of the corresponding trace.

LIST Queries the results for the SEM measurement.

PBCH Queries the results for the PBCH in the channel decoder.
PCFICH Queries the results for the PCFICH in the channel decoder.
PHICH Queries the results for the PHICH in the channel decoder.
PDCCH Queries the results for the PDCCH in the channel decoder.

Return values:

<TraceData> For more information about the type of return values in the differ-
ent result displays, see Section 7.5.1, "Using the TRACe[:DATA]
command", on page 146.

Example: //Query results of the second measurement window. The type of
data that is returned by the parameter (TRACE1) depends on the

result display shown in measurement window 2.
TRAC2? TRACE1l

Usage: Query only

Manual operation: See "Data import and export" on page 120

TRACe<n>[:DATA]:X? <Result>
Queries the horizontal trace data for each measurement point (x-axis values).

In combination with TRACe<n>[:DATA] 2, you can thus query the coordinates of each
measurement point.
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Suffix:
<n> 1...16 (window)

Query parameters:
<TraceNumber> TRACe1 | TRACe2 | TRACe3 | TRACe4 | TRACe5 | TRACe6

Return values:
<TraceData> The type of value depends on the information displayed on the
x-axis of the result display whose contents you query.

Example: /IQuery trace data of trace 1 in window 2
TRAC2? TRACE1
TRAC2:X? TRACE1

Usage: Query only

Manual operation: See "Capture Buffer" on page 17
See "EVM vs Carrier" on page 18
See "EVM vs Symbol" on page 19
See "EVM vs RB" on page 20
See "EVM vs Subframe" on page 20
See "Frequency Error vs Symbol" on page 21
See "Power Spectrum" on page 22
See "Power vs Resource Block PDSCH" on page 22
See "Power vs Resource Block RS" on page 23
See "Channel Flatness" on page 23
See "Group Delay" on page 24
See "Channel Flatness Difference" on page 24

7.6 Numeric result readout

L = L g[S Y Y101 LR N 162
®  RESUIL TOr SEIECHON. .. uui it e e e eera e 164
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V=14 =T g = o] (= TSP 171
L I 6101 B ] o v= 1 o] [ 174

7.6.1 Frame results

FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MAXIMUM?....cenieiiiie ettt ee e 163
FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MINIMUM?......einiiiiiiieee e 163
FETCh[:CC<cc>]:SUMMary:EVM:DSQP[:AVERAGE]?...ceeteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 163
FETCh[:CC<cc>]:SUMMary:EVM:DSST:MAXIMUM?.....uueaiaieieeeeeeeeeeeeeieeeeeeeeeeeeeeennnnnnnnns 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSTMINIMUM?...vuuieeiiiiiiieeeeeeeeiceeeeeeeeniaeseeseennaseeeeens 163
FETCh[:CC<cc>]:SUMMary:EVM:DSST:AVERAGE]?...cuuiieeiiiriiieeeeeieetieeeeeeeeeteeeeeeeerannnns 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MAXIMUM?....ceuiiiiiiei et 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MINIMUM?.....ciniiiiiiiiieei et ee e 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSFAVERAGE]? .. eeeereeeeeeeeeeeseeeeeseseseseesereseeeenenseeen. 163
FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MAXIMUM?.....uuueiaaeaeeeeeeeeeeeeeeeereeeeeeeeeeeeenennnnnnnnns 164
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FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MINIMUM?.....einiiiii et e e e e 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTS[:AVERAGE]?....ceuieeieii et 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTK:MAXIMUM?......coeiiiiiiiiieininiaaaaaaeeeeeeeeeeeaaaeeeeeeeeees 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTK:MINIMUM?....ccceeeeeeeeeee e e 164
FETCh[:CC<cc>]:SUMMary:EVM:DS1K[:AVERAQGE]?.....cccevereeieeieeiiiieeeeeeeetee e e e e eeenteeeeeeeens 164

FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSQP[:AVERage]?

Queries the EVM of all PDSCH resource elements with a QPSK modulation.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:DSQP?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:DSST:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSST:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSST[:AVERage]?

Queries the EVM of all PDSCH resource elements with a 16QAM modulation.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:DSST?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSSF[:AVERage]?

Queries the EVM of all PDSCH resource elements with a 64QAM modulation.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.
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Example: //Query EVM
FETC:SUMM:EVM:DSSF?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:DSTS[:AVERage]?

Queries the EVM of all PDSCH resource elements with a 256QAM modulation.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:DSTS?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:DS1K:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:DS1K:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:DS1K[:AVERage]?

Queries the EVM of all resource elements of the PDSCH with a 1024QAM modulation.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>

EVM in % or dB, depending on the unit you have set.

Example: //Query EVM
FETC:SUMM:EVM:DS1K?

Usage: Query only

7.6.2 Result for selection

FETCh[:CC<CC>]:SUMMarY:CRESHAVERAGE]?. cvv-eeeeeeeeeereeeeeeeseseeseeseseeseseeseseeseseeseseesesens 165
FETCh[:CC<cc>]:SUMMary:EVMEALLEMAXIMUM?..cvveveveeereeeerereeeeeeeeseseseeseeseeseseesesesesees 165
FETCh[:CC<cc>]:SUMMary:EVM[:ALLIMINIMUM?....ceeeieieiiiieieiiieaaeae e e e e eeeeeaeaeeaeeeeeneeeees 165
FETCh[:CC<cc>]:SUMMary:EVM[:ALL][:AVERAGE]?.......cceeeeeereeeeeeerererniniesseenene s e e e e e e 165
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXIMUM?.........ccovvrrurernieninnicreaeeneeeeeeaaaaaans 166
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINIMUM?......cceeiiiiiiieieeeeeeieeeeeeeeeeree e eeenenn 166
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERAJE]?.......ceeiieieieieieeeeeeeeeeeeeeeeeeeeeeenennns 166
FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXIMUM ...t 166
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MINIMUM?.....cccuuiiieeriiiiiieeeeeeineeeeeeeenineeeeeeeeens 166
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FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERAGE]?....ccuiiniiiiee ettt 166
FETCh[:CC<cc>]:SUMMary:FERROr:MAXIMUM? ... .ot 167
FETCh[:CC<cc>]:SUMMary:FERROIMINIMUM?......iiiieieeii e 167
FETCh[:CC<cc>]:SUMMary:FERROIT:AVERAQJE]?....uururuuuuaaaaaieeeeeeeeeeeeeeeeeeeeeeeeeeeeeennnnnnnnes 167
FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXIMUM?.........ccuuieeeeeeeiiiieeeeeeeinieeeeeeersnneeeaes 167
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINIMUM?.....uuieieiieiiieeeeeeeerieeeeeeeeeane e e e e eeennanens 167
FETCh[:CC<cc>]:SUMMary:GIMBalance[:AVERAGE]?..........ccetrreeereeereininiiccaeeee e e e e e eeaaeans 167
FETCh[:CC<cc>]:SUMMary:IQOFfset:MAXIMUM?.....uuiieeiieiiiieeeeeeeeiee e eeeeeieee e e e eeenanneaeeeees 167
FETCh[:CC<cc>]:SUMMary:IQOFfset:MINIMUM?......ccuuieiieiiiiee e eeeicie e e e et eeeeerne e 167
FETCh[:CC<cc>]:SUMMary:IQOFfSet[:AVERAGE]?....cceeeeeeeeeeeieeeeeeeeeeeeeee e 167
FETCh[:CC<cc>]:SUMMary:OSTP:MAXIMUM?....ccvvvrrrrrirniiiaieieieseeeeeeeeeeereeeereessssssssannnnnn. 168
FETCh[:CC<cc>]:SUMMary:OSTP:MINIMUM?....uuiiiiiiiiiieeee et e eeeeeete e e e e e e e eee s 168
FETCh[:CC<cC>]:SUMMArY:OSTPAVERAGE]?. e eeeeeeeeeeeeeeseeeeeeeeseseseseseseseseseseseseseenenenenes 168
FETCh[:CC<cc>]:SUMMary:POWer:MAXIMUM?... ...t e e e e e e 168
FETCh[:CC<cc>]:SUMMary:POWer:MINIMUM?..... .ot e e e 168
FETCh[:CC<cc>]:SUMMary:POWEIT:AVERAQGE]?....cceevereeieeieeice e e eeeeeee e e e ee e e e e eean s 168
FETCh[:CC<cc>]:SUMMary:QUADEITOrMAXIMUM?.....uueaaaaeieeeeeeeeeeeeeeeeeeeeeeeeeeenennnnnnnnns 169
FETCh[:CC<cc>]:SUMMary:QUADEror:-MINIMUM?.........cvuururmriiiieieieieeeeeeeeeeeeeeeereeeeesesnnns 169
FETCh[:CC<cc>]:SUMMary:QUADEITOI:AVERAGE]?...cvuueieeieitiiieeeeeeetie e e e e et e e eenr e 169
FETCh[:CC<cc>]:SUMMary:RSSEMAXIMUM ...ttt ee e 169
FETCh[:CC<cc>]:SUMMary:RSSEMINIMUM? ...t e e e 169
FETCh[:CC<CC>]:SUMMAry:RSSIEAVERAGE]Z. ... veeeeereeeeeeeeeeeeeeeseseseseseseeseseseeseseseseeseeeees 169
FETCh[:CC<cc>]:SUMMary:RSTP:MAXIMUM?.....ciiieieeeeeeeeeeeeeee e e e 169
FETCh[:CC<cc>]:SUMMary:RSTP:MINIMUM?.....uuiuiurunaaaaeaeeeeeeeeeeeeaeeereeeeeeeeeeeeeennnnnnnnnns 169
FETCh[:CC<cc>]:SUMMary:RSTP[AVERAQGE]?....cceuvueieeeeeiiiiieeeeeeetiieeeeeeeetntaeeeeeeeernnaeeaeens 169
FETCh[:CC<cc>]:SUMMary:SERROIMAXIMUM?...evuuieieeiieireeeeeeeernieeeeeeeetaneeeeserssnneeeesenes 170
FETCh[:CC<cc>]:SUMMary:SERROMINIMUM? ...t e e e e 170
FETCh[:CC<cC>]:SUMMary:SERROIAVERAGE]?. . eeeeereeeererereeseseseesseseseeseeeeesseseeeseseesen. 170
FETCh[:CC<cC>]:SUMMArY:TFRAME ... .cieeeeiiieieeeeeiiiieeeeeeeeteae e e e esenna s e s e eeetnnneeeeeensane s 170

FETCh[:CC<cc>]:SUMMary:CRESt[:AVERage]?
Queries the average crest factor as shown in the result summary.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<CrestFactor> <numeric value>

Crest Factor in dB.

Example: //Query crest factor
FETC:SUMM:CRES?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM[:ALL]:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]?

Queries the EVM of all resource elements.
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Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>

Minimum, maximum or average EVM, depending on the last
command syntax element.
The unit is % or dB, depending on your selection.

Example: /IQuery EVM
FETC:SUMM: EVM?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]?

Queries the EVM of all physical channel resource elements.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>
EVM in % or dB, depending on the unit you have set.

Example: //IQuery EVM
FETC:SUMM:EVM: PCH?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum?
FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal:MINimum?
FETCh[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]?

Queries the EVM of all physical signal resource elements.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<EVM> <numeric value>

Minimum, maximum or average EVM, depending on the last
command syntax element.
The unit is % or dB, depending on your selection.

Example: //Query EVM
FETC:SUMM:EVM:PSIG?

Usage: Query only
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FETCh[:CC<cc>]:SUMMary:FERRor:MAXimum?
FETCh[:CC<cc>]:SUMMary:FERRor:MINimum?
FETCh[:CC<cc>]:SUMMary:FERRor[:AVERage]?

Queries the frequency error.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<FrequencyError> <numeric value>

Minimum, maximum or average frequency error, depending on
the last command syntax element.

Default unit: Hz

Example: //Query average frequency error
FETC:SUMM: FERR?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXimum?
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINimum?
FETCh[:CC<cc>]:SUMMary:GIMBalance[:AVERage]?

Queries the 1/Q gain imbalance.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<Gainlmbalance> <numeric value>

Minimum, maximum or average |/Q imbalance, depending on
the last command syntax element.

Default unit; dB

Example: //Query average gain imbalance
FETC:SUMM:GIMB?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:IQOFfset:MAXimum?
FETCh[:CC<cc>]:SUMMary:IQOFfset:MINimum?
FETCh[:CC<cc>]:SUMMary:IQOFfset[:AVERage]?

Queries the 1/Q offset.

Suffix:
<cc> 1...16 (component carrier)
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Return values:
<|QOffset> <numeric value>

Minimum, maximum or average 1/Q offset, depending on the last
command syntax element.

Default unit: dB

Example: /IQuery average 1Q offset
FETC:SUMM: IQOF?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:0OSTP:MAXimum?
FETCh[:CC<cc>]:SUMMary:OSTP:MINimum?
FETCh[:CC<cc>]:SUMMary:OSTP[:AVERage]?

Queries the OSTP.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<OSTP> <numeric value>

Minimum, maximum or average OSTP, depending on the last
command syntax element.

Default unit: dBm

Example: /IQuery average OSTP
FETC:SUMM:OSTP?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:POWer:MAXimum?
FETCh[:CC<cc>]:SUMMary:POWer:MINimum?
FETCh[:CC<cc>]:SUMMary:POWer[:AVERage]?

Queries the total power.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<Power> <numeric value>

Minimum, maximum or average power, depending on the last
command syntax element.

Default unit: dBm

Example: /IQuery average total power
FETC:SUMM: POW?

Usage: Query only
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FETCh[:CC<cc>]:SUMMary:QUADerror:MAXimum?
FETCh[:CC<cc>]:SUMMary:QUADerror:MINimum?
FETCh[:CC<cc>]:SUMMary:QUADerror[:AVERage]?

Queries the quadrature error.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<QuadratureError>  <numeric value>

Minimum, maximum or average quadrature error, depending on
the last command syntax element.

Default unit; deg

Example: //Query average quadrature error
FETC:SUMM: QUAD?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:RSSI:MAXimum?
FETCh[:CC<cc>]:SUMMary:RSSI:MINimum?
FETCh[:CC<cc>]:SUMMary:RSSI[:AVERage]?

Queries the RSSI.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<RSSI> <numeric value>

Minimum, maximum or average sampling error, depending on
the last command syntax element.

Default unit;: dBm

Example: /IQuery average RSSI
FETC:SUMM:RSSI?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:RSTP:MAXimum?
FETCh[:CC<cc>]:SUMMary:RSTP:MINimum?
FETCh[:CC<cc>]:SUMMary:RSTP[:AVERage]?

Queries the RSTP.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<RSTP> <numeric value>

Default unit;: dBm
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Example: /IQuery RSTP
FETC:SUMM:RSTP?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:SERRor:MAXimum?
FETCh[:CC<cc>]:SUMMary:SERRor:MINimum?
FETCh[:CC<cc>]:SUMMary:SERRor[:AVERage]?

Queries the sampling error.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<SamplingError> <numeric value>

Minimum, maximum or average sampling error, depending on
the last command syntax element.

Default unit: ppm

Example: //Query average sampling error
FETC:SUMM: SERR?

Usage: Query only

FETCh[:CC<cc>]:SUMMary:TFRame?
Queries the (sub)frame start offset as shown in the capture buffer.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<Offset> Time difference between the (sub)frame start and capture buffer
start.

Default unit: s

Example: /IQuery subframe start offset
FETC:SUMM: TFR?

Usage: Query only

Manual operation: See "Capture Buffer" on page 17

7.6.3 Time alignment error

FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MAXIMUM?........eeereereerieieeeeeereeeeeeeeeereeeeeeeennns 171
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MINIMUM?.........cuuueeieeiieereeeeeeeeeeeeeeeeeeeveeeeeees 171
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERAQGE]?.......uuuuruuuuaaaaaae e eeeeeeeeeeeeeeeeeeeeeneens 171
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FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MAXimum?
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MINimum?
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERage]?

Queries the time alignment error.

Suffix:
<cc> 1...16 (component carrier)
<ant> 1...4 (antenna)

Return values:
<TAE> Minimum, maximum or average time alignment error, depending
on the last command syntax element.

Default unit: s

Example: //Query average TAE between reference antenna and antenna 2
FETC:TAER:ANT2?

Usage: Query only

Manual operation: See "Time Alignment Error" on page 39

7.6.4 Marker table

CALCUIate<n>:DELTAMArKEr<mM>X ... ciiiiieiiieeeeeeetitieeeeesettieeeeeeeessnaeeeserstnaeeaesesnnaseaeeees 171
CALCUIate<n>:DELTAMArKEr<mM> Y 2. .ccuuieeeeeeeeteieeeeeeteeeeeeeeetaeeeesertaaaeeeeseeraseesersrnnnnss 172
CALCUIAtE<N>IMARKEISIMS Xt eeitiieeeeeeettee e eeeeeeteeeeeeeeeteaeeeeeeaasseeeseetanaeeseressanaeaesenes 172
CALCUlate<n>:MARKEISM>IY ... .. e eaas 173
CALCUIAte<N>:MARKEISIMSIZ?. ..o ettt e et e e et e e et e e e e e e e e eeees 173
CALCUIate<n>:MARKEIr<M>:Z:ALL?...un et e e e et e e e e e e e e e e eeees 174

CALCulate<n>:DELTamarker<m>:X <Position>
Moves a delta marker to a particular coordinate on the x-axis.

If necessary, the command activates the delta marker and positions a reference marker
to the peak power.

Suffix:

<n> Window

<m> Marker

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
Range: The value range and unit depend on the measure-

ment and scale of the x-axis.
Example: CALC:DELT:X?

Outputs the relative x-value of delta marker 1.
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CALCulate<n>:DELTamarker<m>:Y?
Queries the position of a deltamarker on the y-axis.
If necessary, the command activates the deltamarker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Note that result displays with a third aspect (for example "EVM vs Symbol x Carrier")
do not support deltamarkers.

Suffix:
<n> 1...16 (window)
<m> 1...4 (marker)

Return values:
<Result> <numeric value>

Result at the deltamarker position. The return value is a value
relative to the position of marker 1.

The type of value and its unit depend on the selected result
display.

Example: /[Query coordinates of deltamarker 2 in window 4
CALC4:DELT2:X?
CALC4:DELT2:Y?

Usage: Query only

CALCulate<n>:MARKer<m>:X <Position>
Moves a marker to a specific coordinate on the x-axis.
If necessary, the command activates the marker.

If the marker has been used as a delta marker, the command turns it into a normal

marker.

Suffix:

<n> Window

<m> Marker
Note that 3D diagrams only support one marker.

Parameters:

<Position> Numeric value that defines the marker position on the x-axis.
The unit depends on the result display.
Range: The range depends on the current x-axis range.
Default unit: Hz

Example: CALC:MARK2:X 1.7MHz

Positions marker 2 to frequency 1.7 MHz.

Manual operation: See "Marker table" on page 38
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CALCulate<n>:MARKer<m>:Y <Result>
Queries the position of a marker on the y-axis.

In result displays with a third aspect (for example "EVM vs Symbol x Carrier"), you can
also use the command to define the position of the marker on the y-axis.

If necessary, the command activates the marker first.

To get a valid result, you have to perform a complete measurement with synchroniza-
tion to the end of the measurement before reading out the result. This is only possible
for single measurement mode.

Suffix:

<n> 1...16 (window)

<m> 1...4 (marker)

Parameters:

<Result> <numeric value>
Result at the marker position.
The type of value and its unit depend on the selected result
display.

Example: //Query coordinates of marker 2 in window 4
CALC4 :MARK2:X?
CALC4 :MARK2:Y?

Example: //Define position of marker in 3D diagram

CALC:MARK:X 16
CALC:MARK:Y 6

Manual operation: See "Marker table" on page 38

CALCulate<n>:MARKer<m>:Z?
Queries the marker position on the z-axis of three-dimensional result displays.

Returns the type of value displayed in the selected result display (EVM, Power or

Allocation ID).

Suffix:

<n> 1...16 (window)
<m> 1...4 (marker)

Return values:
<Position> <numeric value>

Default unit: Depends on result display

Example: //Query marker position
CALC:MARK:Z?

Usage: Query only

Manual operation: See "Marker table" on page 38
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CALCulate<n>:MARKer<m>:Z:ALL?
Queries the marker position on the z-axis of three-dimensional result displays.

Instead of returning a certain type of value (EVM, Power or Allocation ID), which
is possible with CAT.Culate<n>:MARKer<m>:7?, this command returns all types of
values (EVM, Power and Allocation ID), regardless of the result display type.

Suffix:
<n> 1...16 (window)
<m> irrelevant

Return values:
<Position> <numeric value>

EVM
EVM at the marker position.

Power
Power at the marker position.

Allocation ID
Allocation ID at the marker position.

Modulation
Modulation type at the marker position.

Example: /IQuery EVM, Power and Allocation ID at the marker position.
CALC:MARK:Z:ALL?

Usage: Query only

Manual operation: See "Marker table" on page 38

7.6.5 CCDF table

CALCUIate<n>:STATISHCSICODF XIS, . ieieieee ettt et e et e e e e e e e e e e e e e s e e e e eeeen 174
CALCuUlate<n>:STATISHCS: RESUIKIES 7. . cuiiiieieeiee it e e e e e e aeaneens 175

CALCulate<n>:STATistics:CCDF:X<t>? <Probability>
Queries the results of the CCDF.

Suffix:
<n> Window
<t> Trace

Query parameters:

<Probability> P0_01
Level value for 0.01 % probability
PO_1
Level value for 0.1 % probability
P1

P1: Level value for 1 % probability
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Return values:
<CCDF Result>

Example:

Usage:

Manual operation:

Limit check result readout

P10
Level value for 10 % probability

CALC:STAT:CCDF:X1? P10
Returns the level values that are over 10 % above the mean
value.

Query only
See "CCDF" on page 25

CALCulate<n>:STATistics:RESult<res>? <ResultType>

Queries the results of a measurement for a specific trace.

Suffix:
<n>

<res>

Query parameters:
<ResultType>

Example:

Usage:

Manual operation:

Window

Trace

MEAN

Average (=RMS) power in dBm measured during the measure-
ment time.

PEAK

Peak power in dBm measured during the measurement time.
CFACtor

Determined crest factor (= ratio of peak power to average
power) in dB.

ALL

Results of all three measurements mentioned before, separated
by commas: <mean power>,<peak power>,<crest factor>

CALC:STAT:RES2? ALL

Reads out the three measurement results of trace 2. Example
of answer string: 5.56,19.25,13.69 i.e. mean power: 5.56 dBm,
peak power 19.25 dBm, crest factor 13.69 dB

Query only
See "CCDF" on page 25

7.7 Limit check result readout

e Limits for numerical result display...........coooorriiieiiiiiicccere e 176
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7.71

Limit check result readout

Limits for numerical result display

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL::MAXimum:RESUlt?.............cevvunn... 176
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESult?...........ccccceeueee 176
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSQP:MAXimum:RESult?...................... 177
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSQP[:AVERage]:RESuIlt?...........c...c..... 177
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSSF:MAXimum:RESult?..........c........... 177
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSSF[:AVERage]:RESult?..................... 177
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSST:MAXimum:RESUlt?.............cceeeees 178
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSST[:AVERage]:RESult?..................... 178
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSTS:MAXimum:RESUlt?.............c.ccce... 178
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSTS[:AVERage]:RESult?..................... 178
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DS1K:MAXimum:RESult?...................... 179
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DS1K[:AVERage]:RESult?.........ccccc....... 179
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum:RESult?................ 179
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]:RESult?............... 179
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum:RESult?................... 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?.................. 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESult?............ccceeiriennnen 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESUI?..........cocurerenn.... 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESult?..................... 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESult?.................... 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset:MAXimum:RESUIt?............ccoevreennenn 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage]:RESUlt?............ccuuerrreas 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:MAXimum:RESuUlt?............ccc.u..... 182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]:RESult?................c..... 182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESUIt?.........ccccceeeininennns 182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage]:RESUIt?.............cevvvuennnnn. 182

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESult?

Queries the results of the EVM limit check of all resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.
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Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSQP:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSQP[:AVERage]:RESult?

Queries the results of the EVM limit check of all PDSCH resource elements with a
QPSK modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:DSQP:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSSF:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSSF[:AVERage]:RESult?

Queries the results of the EVM limit check of all PDSCH resource elements with a
64QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.
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NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:DSSF:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSST:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSST[:AVERage]:RESult?

Queries the results of the EVM limit check of all PDSCH resource elements with a
16QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED

Limit check has failed.
PASSED

Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query EVM limit check results
CALC:LIM:SUMM:EVM:DSST:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSTS:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DSTS[:AVERage]:RESult?

Queries the results of the EVM limit check of all PDSCH resource elements with a
256QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.
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PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //IQuery EVM limit check results
CALC:LIM:SUMM:EVM:DSTS:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DS1K:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:DS1K[:AVERage]:RESult?

Queries the results of the EVM limit check of all PDSCH resource elements with a
1024QAM modulation.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery EVM limit check results
CALC:LIM:SUMM:EVM:DS1K:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERage]:RESult?

Queries the results of the EVM limit check of all physical channel resource elements.

Suffix:

<n> irrelevant

<[i> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.
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FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /[Query physical channel limit check result
CALC:LIM:SUMM:EVM:PCH:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?

Queries the results of the EVM Ilimit check of all physical signal resource elements.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: //Query physical signal limit check result
CALC:LIM:SUMM:EVM: PSIG:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESult?

Queries the result of the frequency error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.
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FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery frequency error limit check result
CALC:LIM:SUMM: SERR:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESult?

Queries the result of the gain imbalance limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /[Query gain imbalance limit check result
CALC:LIM:SUMM:GIMB:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset: MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage]:RESult?

Queries the result of the 1/Q offset limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.
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FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery 1/Q offset limit check result
CALC:LIM:SUMM: IQOF:MAX :RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]:RESult?

Queries the result of the quadrature error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery quadrature error limit check results
CALC:LIM:SUMM:QUAD:RES?

Usage: Query only

CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESult?
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage]:RESult?

Queries the results of the sampling error limit check.

Suffix:

<n> irrelevant

<li> irrelevant

<cc> 1...16 (component carrier)

Return values:
<LimitCheck> The type of limit (average or maximum) that is queried depends
on the last syntax element.
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7.8.1

Remote commands to configure the application

FAILED
Limit check has failed.

PASSED
Limit check has passed.

NOTEVALUATED
Limits have not been evaluated.

Example: /IQuery sample error limit check result
CALC:LIM:SUMM: SERR:RES?

Usage: Query only

Remote commands to configure the application

o General configUration...........ooeeiiiiiiiiicccccre e ———————— 183
e Configuring I/Q MeasuremMeNnts..........cooiiiiiiiiiiiiie e 185
e Configuring time alignment measurements..........coccviiiiii e 246

General configuration

The following remote control command control general configuration of the application.

The remote control commands to select the result displays for I/Q measurements are
described in Section 7.4, "Screen layout", on page 134.

To load several file based I/Q data streams and treat them as separate input sources,
for example to test a MIMO setup, use the following commands. The suffix <fi>
assigns the file to an input source.

e General: INSTrument :BLOCk:FILE<fi>

e Replace afile: INSTrument :BLOCk:FILE<fi>:REPLace
e csvfile: INSTrument :BLOCk:FILE<fi>:CSV

e ig.tarfile: INSTrument :BLOCk:FILE<fi>:IQTar

e iqw file: INSTrument :BLOCk:FILE<fi>:IQW

e igxfile: INSTrument :BLOCk:FILE<fi>:IQX

e matlab file: INSTrument :BLOCk: FILE<fi>:MAT

e wv file: INSTrument :BLOCk:FILE<fi>:WV

For a comprehensive description of these commands, refer to the user manual of the
R&S VSE software.

CONFIgUre[:LTEL:MEASUIEMENL. .. .iieeeeiteieeeeeeieee e e e e e eeiee e e e e e e eaaee e e e e eeta e e e e eeeenaeeeeeeennanns 184
FORMat:DEXPOIrt:FORMAL. ... cuieiiieiiiee e et e e e e et e e e e e e e e e eae e eaeeaenns 184
MMEMOrY:STORESN>IQ:STATE...eieeeeeeeeeaeierentnnunaaaaaaaeeseeesaaaaaaaeeteeeeeeerneneesnnsnnnnnnaaanaeens 184
SYSTem:PRESEt:CHANNEIEXEC]........ciiiiiieeeeeerieriririiieieieeeeeeeeeeeeeeseseseseeseesssssssrsrnnanes 184
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CONFigure[:LTE]:MEASurement <Measurement>

Selects the measurement.

Parameters:
<Measurement> EVM
Selects I/Q measurements.
TAERor
Selects the Time Alignment Error measurement.
*RST: EVM
Example: /[Select measurement

CONF:MEAS EVM

Manual operation: See "EVM" on page 14
See "Time alignment error" on page 14
See "Select Measurement" on page 60

FORMat:DEXPort:FORMat <FileFormat>

Determines the format of the ASCII file to be imported or exported. Depending on
the external program that creates the data file or evaluates it, a comma-separated list
(CSV) or a plain data format (DAT) file is required.

Parameters:
<FileFormat> CSV | DAT

*RST: DAT
Example: FORM:DEXP:FORM CSV

Manual operation: See "Data import and export” on page 120

MMEMory:STORe<n>:1Q:STATe <Value>,<FileName>

Saves |/Q data to a file.

Suffix:

<n> irrelevant

Parameters:

<Value> 1

<FileName> String containing the path and name of the target file.
Example: MMEM: STOR:IQ:STAT 'C:

\R_S\Instr\user\data.iqg.tar'
Saves 1/Q data to the specified file.

Manual operation: See "Data import and export" on page 120

SYSTem:PRESet:CHANnNel[:EXEC]

Restores the default software settings in the current channel.
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7.8.2.1

Remote commands to configure the application

Use INST:SEL to select the channel.

Example: INST:SEL 'Spectrum?'

Selects the channel for "Spectrum2".
SYST:PRES:CHAN:EXEC

Restores the factory default settings to the "Spectrum2" channel.
Usage: Event

Manual operation: See "Preset Channel" on page 60

Configuring I/Q measurements

L JS o g F=1 o L= T o] 1T o TS 185
® INPULS CONFIGUIAtION.......eiiiiiieie e 220
o  Frequency CONfIGUIatioN........c.ooi ittt 225
o  Amplitude coNfIQUIAtioN..........uuiiiiiiieii i 227
L I I 7= = o= o) (1 = TS 231
L I 14 o o 1= S 233
®  DemodUIatioN. ... ... e e e 240
e Estimation & compensation...............oooiiiiiiiiiiccccccce e 242
o Automatic CONfIGUIAtioN........eiiiiiiiii e 244

Signal description

e  Signal CharaCteriStiCS.....ooii i 185
©  IMIMO SEEUP . ettt e e e e e e e e e e e e e e e e e e e e e e e e e e aera b ——————— 193
L I o B IO Y=Y 1 {1 o PSP 195
@ Global SEHINGS. ..o a e 202
®  Synchronization SigNal..........cooe i e e ————— 202
®  REfEreNCEe SigNal....ccccii i e —————— 206
e Positioning reference Signal.........oooo i 206
o  CSlreference Signal.........cc.ueeiiiiiiiiiiee e 208
L J ©7o) 1 {4o] o3 = oo =Y SRR 210
®  Shared ChanNEl..... ... e 217
®  MBSFN CharacteriStiCs.......uuuiiiiiiiiiie it 217

Signal characteristics

CONFIgUrE[:LTE]:DUPLEXING .« ctttttttetetnnnnnuunaaaaaeaeaeeeaaaaaaaaeeeteeaeeeaensnsnnnnnnnaaaaaaaeaeeaaaaaes 186
CONFigUre[:LTE]:DL[:CCSCCS]:BW... . e eieeiiei e e et e e ettt e e e e et e e e e s et e e e e e e aaaan e e e e eeeanas 186
CONFIgure[:LTE]:DL[:CC<CC>]:CY CPIEfiX..cceteerrrrreurnrnnunaaaaaaieseeeeeaaaeaeeeeeeeeeeenennnennnnnnnnnnns 187
CONFigure[:LTE]:DL[:CC<CC>]:EINBIOt[:STATE] e\ uueeeeeerrreeeeereerieeeeeeeerneeeeeeeeereeeeeeesnnanss 187
CONFigure[:.LTE]:DL[:CC<CC>]:NRBOMSEL......ccuueieeeeiiiiiieieeeeettiee et eer e 187
CONFIGUrE[:LTE]:DLLECCKEEST:PLC:CID. cveeveeeeeeeeeeeeeeeseeseseeseseeseeeeseseesesesseseseeseseeeeenseens 188
CONFIQUre[:LTE]:DL[:CC<CC>]:PLC: CIDGIOUP. .. vreeereeseereseesesessesesseseesesesseseseseeseseesesenn. 188
CONFIQUrE[:LTE]:DLLCCKOESJ:PLCPLID. oo eeeeseeeeseeseeeeseseeseseeseeseseeseseeseseesesesesesesenees 189
CONFigure[:LTE]:DL[:CC<CC>]:TDD:SPSC.....cceeeieeeeeeeeeeeieieientnieeaaaaeae e e e e e e eeaaaaaeeaeeeeeeneeees 189
CONFigure[:LTE]:DL[:CC<CC>]: TDD:UDCONf......ceteererrrerrnnnnnnnaaaaaaeeeeeeeeeaaeeeeeeeeeeeneneennnnnnes 189
CONFIQUrE[:LTE]:LDIRECHON. ...ccttuiieeieetiiee e e ettt e e e e ettt e e e e e et e e e e e e eenb s e e e eeetaaeeeeeeenranns 190
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CONFIgUIE[:LTEJINOCC. ... ettt ettt ettt e e et e et e et e e e e e ee e e e ea e eeaaaennas 190
[ e O3] O] O o> N O € O] o (=Y R 190
FETCh[:CC<CC>]:PLC:CIDGIOUP?.cetttetuuunnunnnnaaaaaeaeeeeeaaaaaaeeeeeeeeeeannensnsnnnnnnnnaaaaaaeaeeeeaaaees 191
] S O] o O 02 ot o O I | 191
MMEMory:LOAD[:CC<CC>]:DEMOASELtING.....cctreriieeeieiiiiieeeeeeeeiieeee et e e eee e e e e e e anaanes 191
MMEMOry:LOAD[:CC<CC>]:TMOD:DL. . .ccititeieeeiietiieeeeeeeetie e e e e eeeateeeeeserraaeeeesessanesaeeeees 192
MMEMory:STORe<n>[:CC<cC>]:DEMOASEttNG......cceerrrrrrrruririiiiiiieieeeeeeeeeeeeeeeeeeeeeeeeeesennens 192

CONFigure[:LTE]:DUPLexing <Duplexing>

Selects the duplexing mode.

Parameters:
<Duplexing> TDD
Time division duplex
FDD
Frequency division duplex
*RST: FDD
Example: //Select time division duplex

CONF:DUPL TDD

Manual operation: See "LTE mode selection" on page 61

CONFigure[:LTE]:DL[:CC<cc>]:BW <Bandwidth>

Selects the channel bandwidth.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Bandwidth> BW1_40 | BW3_00 | BW5_00 | BW10_00 | BW15_00 |
BW20_00 | NB_1rb | NB_6rb
*RST: BW10_00

Example: //Single carrier measurement:
//Define channel bandwidth
CONF:DL:BW BW1 40

Example: //Aggregated carrier measurement:
/[Selects two carriers, one with a bandwidth of 5 MHz, the other
with 10 MHz.

CONF:NOCC 2
CONF:DL:CC1l:BW BW10 00
CONF:DL:CC2:BW BW5 00

Manual operation: See "Remote commands to configure carrier aggregation”
on page 63
See "Channel Bandwidth / Number of Resource Blocks"
on page 63
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CONFigure[:LTE]:DL[:CC<cc>]:CYCPrefix <PrefixLength>

Selects the cyclic prefix.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<PrefixLength> NORM
Normal cyclic prefix length
EXT
Extended cyclic prefix length
AUTO
Automatic cyclic prefix length detection
*RST: AUTO
Example: /[Single carrier measurements:
//Select an extended cyclic prefix
CONF:DL:CYCP EXT
Example: /IAggregated carrier measurements:

//Select an extended cyclic prefix for the first carrier
CONF:DL:CC1l:CYCP EXT

Manual operation: See "Cyclic Prefix" on page 64

CONFigure[:LTE]:DL[:CC<cc>]:EINBiot[:STATe] <State>

Turns the exclusion of resource blocks used by an NB-loT inband deployment from the
LTE measurement results on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //[Exclude resource blocks used for NB-loT

CONF:DL:EINB ON

Manual operation: See "Exclude Inband NB-loT" on page 66

CONFigure[:LTE]:DL[:CC<cc>]:NRBoffset <Offset>

Defines an the location of the NB-loT signal within the LTE carrier as a resource block
offset.

Prerequisites for this command

e Turn on exclusion of inband NB-loT (CONFigure[:LTE] :DL[:CC<cc>] :
EINBiot[:STATe]).
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Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Offset> <numeric value> (integer only)
*RST: 0

Example: /IDefine offset for NB-IoT carrier

CONF:DL:EINB ON
CONF:DL:NRB 12

Manual operation: See "Exclude Inband NB-loT" on page 66

CONFigure[:LTE]:DL[:CC<cc>]:PLC:CID <CellID>

Defines the cell ID.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<CelllD> AUTO
Automatically defines the cell ID.
<numeric value> (integer only)
Number of the cell ID.
Range: 0 to 503
Example: /[Select two carriers an define a cell ID for each

CONF:NOCC 2

CONF:DL:CC1l:PLC:CID 12
CONF:DL:CC2:PLC:CID 15

Selects 2 carriers and defines a cell ID for each one.

Manual operation: See "Configuring the Physical Layer Cell |dentity" on page 65

CONFigure[:LTE]:DL[:CC<cc>]:PLC:CIDGroup <GroupNumber>
Selects the cell ID group.

Suffix:
<cc> 1...16 (component carrier)

Parameters:
<GroupNumber> AUTO
Automatic selection

0...167 (integer only)
Manual selection

*RST: AUTO
Example: /[Select cell identity group

CONF:DL:PLC:CIDG 134

/[Turn on automatic cell identity group detection
CONF:DL:PLC:CIDG AUTO
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Manual operation: See "Configuring the Physical Layer Cell |dentity" on page 65

CONFigure[:LTE]:DL[:CC<cc>]:PLC:PLID <Identity>

Defines the physical layer cell identity for downlink signals.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<ldentity> AUTO
Automatic selection
0...2 (integer only)
Manual selection
*RST: AUTO
Example: //Select physical layer cell identity

CONF:DL:PLC:PLID 1

Manual operation: See "Configuring the Physical Layer Cell |dentity" on page 65

CONFigure[:LTE]:DL[:CC<cc>]:TDD:SPSC <Configuration>

Selects the special TDD subframe configuration.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Configuration> <numeric value> (integer only)
Numeric value that defines the subframe configuration.
Subframe configurations 7 and 8 are only available if the cyclic
prefix is normal.
Range: 0 to 8
*RST: 0

Example: //Single carrier measurements:
//Select subframe configuration 7, available only with a normal
cyclic prefix
CONF:DL:CYCP NORM
CONF:DL:TDD:SPSC 7

Example: /ICarrier aggregation measurements:

//Select special subframe configuration 2 for the first carrier
CONF:DL:CC1:TDD:SPSC 2

Manual operation: See "Conf. of Special Subframe" on page 65

CONFigure[:LTE]:DL[:CC<cc>]:TDD:UDConf <Configuration>

Selects the subframe configuration for TDD signals.
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Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Configuration> <numeric value> (integer only)
Range: 0to6
*RST: 0

Example: /[Single carrier measurements:
/[Selects allocation configuration
CONF:DL:TDD:UDC 4

Example: /[Carrier aggregation measurements:

//Select allocation configuration for the first carrier
CONF:DL:CC1:TDD:UDC 4

Manual operation: See "TDD UL/DL Allocations" on page 64

CONFigure[:LTE]:LDIRection <Direction>

Selects the link direction.

Parameters:
<Direction> DL
Selects the mode to analyze downlink signals.
UL
Selects the mode to analyze uplink signals.
Example: //Select downlink mode

CONF:LDIR DL

Manual operation: See "LTE mode selection" on page 61

CONFigure[:LTE]:NOCC <Carrier>

Selects the number of component carriers analyzed in the measurement.

Parameters:

<Carrier> Number of the component carriers in the signal. The range
depends on the measurement.
For more information see "Carrier Aggregation” on page 62.
*RST: 1

Example: /[Select number of component carriers

CONF:NOCC 2

Manual operation: See "Remote commands to configure carrier aggregation”
on page 63

FETCh[:CC<cc>]:CYCPrefix?

Queries the cyclic prefix type that has been detected.

User Manual 1176.8980.02 — 15 190



R&S®VSE-K10x (LTE Downlink) Remote control

Remote commands to configure the application

Suffix:
<cc> 1...16 (component carrier)

Return values:

<PrefixType> The command returns -1 if no valid result has been detected yet.
NORM
Normal cyclic prefix length detected
EXT
Extended cyclic prefix length detected
Example: /IQuery current cyclic prefix length type
FETC:CYCP?
Usage: Query only

FETCh[:CC<cc>]:PLC:CIDGroup?
Queries the cell identity group that has been detected.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<CIDGroup> The command returns -1 if no valid result has been detected yet.

Range: 0 to 167

Example: /IQuery the current cell identity group
FETC:PLC:CIDG?

Usage: Query only
Manual operation: See "Configuring the Physical Layer Cell Identity" on page 65

FETCh[:CC<cc>]:PLC:PLID?
Queries the cell identity that has been detected.

Suffix:
<cc> 1...16 (component carrier)

Return values:
<ldentity> The command returns -1 if no valid result has been detected yet.

Range: 0 to 2

Example: /IQuery the current cell identity
FETC:PLC:PLID?

Usage: Query only
Manual operation: See "Configuring the Physical Layer Cell Identity" on page 65

MMEMory:LOAD[:CC<cc>]:DEModsetting <File>

Restores previously saved demodulation settings.
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The file must be of type .allocation and depends on the link direction that was
currently selected when the file was saved. You can load only files with correct link

directions.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<File> String containing the path and name of the file.
Example: /ILoad allocation file

MMEM:LOAD:DEM 'D:\USER\Settingsfile.allocation'

Manual operation: See "Custom test models" on page 67

MMEMory:LOAD[:CC<cc>]:TMOD:DL <TestModel>

Loads an EUTRA test model (E-TM).

The EUTRA test models are in accordance with 3GPP 36.141.
You can also select an O-RAN test case with the command.

Suffix:
<cc> 1...16 (component carrier)

Setting parameters:

<TestModel> <string>
String that contains the name of the test model, e.g.
'E-TM1 1 20MHz' (E-TM1.1). To select a test model for
a different bandwidth, replace "20MHz" with either "1_4MHZz",
"3MHZz", "5MHz", "10MHZz" or "15MHz".
Alternatively, a string that contains the name of the O-RAN test
case,e.g. 'TC 3.2.3.7.1".

Example: //Select test model 2 for a 10 MHz bandwidth.
MMEM:LOAD:TMOD:DL 'E-TM2 10MHz'

Example: //Select O-RAN test case
MMEM:LOAD:TMOD:DL 'TC 3.2.3.7.1"

Usage: Setting only

Manual operation: See "3GPP test models" on page 67
See "ORAN test cases" on page 67

MMEMory:STORe<n>[:CC<cc>]:DEModsetting <FileName>

Saves the signal description.

Suffix:
<n> irrelevant
<cc> irrelevant
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Parameters:

<FileName> String containing the path and name of the file.
The file extensionis .allocation.

Example: //[Save signal description

MMEM:STOR:DEM 'c:\TestSignal.allocation'

Manual operation: See "Custom test models" on page 67

MIMO setup

CALIbration:PHASE:GENEIALE......c..uiieeeeeieeee et e ettt e e e e e e e e e eaaaas 193
CALIDration:PHASE:LOAD. .....uuuuuieeeeieieieeeeeeeeeeeeeeeeeeeeeetararab e saseseeeeeasaaeessereseeeesssrenes 193
CONFigure[:LTE]:DL[:CC<cC>]:MIMO:ASELECHON.......ccvvueeieeiieiiieeeeeeeeiice et eevaans 193
CONFigUre[:LTE]:DL[:CC<CC:MIMO:CONFIG. ... vvereeeeereeeeeeeeseeseeeseeseseeeseeseesseesesseseeseens 194
(10N 1o U =Y I = A S @ T (ot 194

CALibration:PHASe:GENerate <Path>

Generates calibration data for beamforming measurements and saves it to a file.

Parameters:
<Path> String containing the path and name of the calibration file.
Example: //Generate calibration data and save it

CAL:PHAS:GEN 'C:\calibration.cal'

CALibration:PHASe:LOAD <Path>

Restores a calibration file for beamforming measurements that you have previously

created.

Parameters:

<Path> String containing the path and name of the calibration file.
Example: //[Restore calibration data

CAL:PHAS:LOAD 'C:\calibration.cal'

CONFigure[:LTE]:DL[:CC<cc>]:MIMO:ASELection <Antenna>
Selects the antenna for measurements with MIMO setups.

For time alignment error measurements, the command selects the reference antenna.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Antenna> ANT1 | ANT2 | ANT3 | ANT4
Select a single antenna to be analyzed
ALL

Select all antennas to be analyzed
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AUT1 | AUT2 | AUT4

Automatically selects the antenna(s) to be analyzed.

AUT1 tests a single antenna, AUT2 tests two antennas, AUT4
tests four antennas.

Available if the number of input channels is taken "From
Antenna Selection".

AUTO
Automatically selects the antenna(s) to be analyzed.
*RST: ANT1

Example: /[Select a MIMO setup with two antennas and test antenna num-
ber two
CONF : DL :MIMO:CONF TX2
CONF:DL:MIMO:ASEL ANT2

Manual operation: See "Time Alignment Error" on page 39
See "Tx Antenna Selection" on page 70

CONFigure[:LTE]:DL[:CC<cc>]:MIMO:CONFig <NoOfAntennas>
Sets the number of antennas in the MIMO setup.

Suffix:
<cc> 1...16 (component carrier)

Parameters:
<NoOfAntennas> X1
Use one Tx-antenna

TX2

Use two Tx-antennas
TX4

Use four Tx-antennas
*RST: ™1

Example: //Select MIMO configuration with two antennas
CONF:DL:MIMO:CONF TX2

Manual operation: See "DUT MIMO Configuration" on page 70

CONFigure[:LTE]:NSOurces <InputSources>

Selects the number of input channels you are using to capture several streams of 1/Q
data.

Parameters:

<InputSources> 112|4]8
ASEL
Number of channels is the same as the number of Tx antennas
in the test setup (CONFigure[:LTE] : DL[:CC<cc>] :MIMO:
CONFig).
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Example: /[Select four input channels
CONF:NSO 4

Manual operation: See "Number Of Input Sources" on page 69

PDSCH settings

[SENSE:][LTE:IDL:FORMAEPSCD ... veeeeeeeeeeeseeeeeeseeeseseeseseseseeseseseesesesessesesesseseseeeseeseeeees 195
[SENSE:JILTE:IDL:DEMOU:AUTO. . vvveeeteteeeeeeeeeeeeereeeteeeeeseseesesesetseseeseseseesesesseeeeseeeneneans 195
CONFigure[:LTE]:DL[:CC<CC>]:CSUBramMES. .. .uuuuuuaaieieeeeeeeeeeeeaeeeieeeeeeeeeeeeeeennnnnnnnaaaeae s 196
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALCOUNt.......c.cccertrrieeeieriirceeeereetieeeeeeeeens 196
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoC<al>:GAP.............ccceveverreeerrrrrrinnnnnnn. 196
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:POWEeTr.........ccccccvrrvrrrnrnnnnnaannnns 197
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECOodiNg:AP...........ccevvvuerens 197
CONFigure[.LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CBINdex................. 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CDD..........ccc.ccevnens 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CLMapping............. 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:SCID..........cccceeennn. 199
CONFigure[.LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding[:SCHeme]............... 199
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PSOFfset......ccccceeeeeieierereeeeennn. 200
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBCount.........c.cevvuerrrrrrrrnuiarnans 200
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBOFfset..........ccceererrrrruerennnns 201
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLOC<al>:UEID..........cceereieiinieieeeeeeeaeaenenn. 201
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>[:CW<cw>]:MODulation............... 201

[SENSe:][LTE:]DL:FORMat:PSCD <Format>

Selects the method of identifying the PDSCH resource allocation.

Parameters:

<Format> OFF
Applies the user configuration of the PDSCH subframe regard-
less of the signal characteristics.
PDCCH
Identifies the configuration according to the data in the PDCCH
DCls.
PHYDET
Manual PDSCH configuration: analysis only if the actual sub-
frame configuration matches the configured one.
Automatic PDSCH configuration: physical detection of the con-
figuration.
*RST: PHYD

Example: /[Select user configuration and do not check the received signal

DL:FORM:PSCD OFF

Manual operation: See "PDSCH Subframe Configuration Detection" on page 72

[SENSe:][LTE:]DL:DEMod:AUTO <State>

Turns automatic demodulation on and off.
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Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn on auto demodulation

DL:DEM:AUTO ON

Manual operation: See "Auto PDSCH Demodulation" on page 73

CONFigure[:LTE]:DL[:CC<cc>]:CSUBframes <Subframes>

Selects the number of configurable subframes in the downlink signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Subframes> Range: 0 to 39
*RST: 1
Example: //Define the number of configurable subframes

CONF:DL:CSUB 5

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALCount <Allocations>

Defines the number of allocations in a downlink subframe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
Parameters:
<Allocations> <numeric value>
*RST: 1
Example: /IDefine number of allocations in a subframe

CONF:DL:SUBF2:ALC 5

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:GAP <VRBGap>
Turns the VRB Gap on and off.

Suffix:

<cc> Component Carrier
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:

<VRBGap> 0

Selects localized VRBs
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1
Selects distributed VRBs and applies the first gap

2
Selects distributed VRBs and applies the second gap (for chan-
nel bandwidths > 50 resource blocks)

*RST: 0

Example: /[Select localized VRBs for allocation 5 in subframe 2
CONF:DL:SUBF2:ALL5:GAP 0

Manual operation: See "VRB Gap" on page 75

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:POWer <Power>

Defines the (relative) power of an allocation in a downlink subframe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: /IDefine relative power for allocation 5 in subframe 2.

CONF:DL:SUBF2:ALL5:POW -1.3

Manual operation: See "Power" on page 76

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:AP <Port>
Selects the antenna port for the beamforming scheme.

The command is available for measurements on a single antenna.

Suffix:

<cc> 1...16 (component carrier)

<sf> 0...x (subframe)

<al> 0...99 (allocation)

Parameters:

<Port> 5|7|8

Example: /[Select antenna port for beamforming in allocation 3 in sub-

frame 2.
CONF:DL:SUBF2:ALL3:PREC:AP 5

Manual operation: See "Beamforming (UE Spec RS)" on page 79
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CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CBINdex
<CodebookIindex>

Selects the codebook index for an allocation with spatial multiplexing precoding

scheme.
Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<Codebooklndex>  0...15
*RST: 1
Example: //Select codebook index for allocation 4 in subframe number 2.

CONF:DL:SUBF2:ALL4:PREC:CBIN 3

Manual operation: See "Spatial Multiplexing" on page 78

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CDD
<State>

Turns the cyclic delay diversity of an allocation with spatial multiplexing precoding
scheme on and off.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on cyclic delay diversity for allocation 3 in subframe 2

CONF:DL:SUBF2:ALL3:PREC:CDD ON

Manual operation:  See "Spatial Multiplexing" on page 78

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:
CLMapping <Mapping>

Selects the codeword to layer mapping.

Suffix:

<cc> 1...16 (component carrier)
<sf> 0...x (subframe)

<al> 0...99 (allocation)
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Parameters:

<Mapping> LC11 | LC21 | LC22 | LC31|LC32|LC41|LC42|LC52|LCB2 |
LC72 | LC82

Example: /[Select codeword-to-layer mapping for allocation 3 in subframe
2.

CONF:DL:SUBF2:ALL3:PREC:CLM LC11

Manual operation: See "Spatial Multiplexing" on page 78
See "Beamforming (UE Spec RS)" on page 79

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:SCID
<ldentity>

Selects the scrambling identity (nSCID).

The command is available for antenna ports 7 and 8.

Suffix:

<cc> 1...16 (component carrier)

<sf> 0...x (subframe)

<al> 0...99 (allocation)

Parameters:

<ldentity> 011

Example: /[Select scrambling identity for allocation 4 in subframe 2

CONF:DL:SUBF2:ALL4:PREC:SCID 1

Manual operation: See "Beamforming (UE Spec RS)" on page 79

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding[:SCHeme]
<Scheme>

Selects the precoding scheme of an allocation.

Suffix:

<cc> 1...16 (component carrier)

<sf> 0...x (subframe)

<al> 0...99 (allocation)

Parameters:

<Scheme> NONE
Do not use a precoding scheme.
BF
Use beamforming scheme.
SPM
Use spatial multiplexing scheme.
TXD

Use transmit diversity scheme.
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*RST: NONE

Example: //Select precoding scheme for allocation 3 in subframe 2
CONF:DL:SUBF2:ALL3:PREC:SCH SPM

Manual operation: See "None" on page 78
See "Transmit Diversity" on page 78
See "Spatial Multiplexing" on page 78
See "Beamforming (UE Spec RS)" on page 79

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PSOFfset <StartOffset>
Defines the PDSCH start offset for a particular PDSCH allocation.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<StartOffset> <numeric value>
Number between 0 and 4.
COMM
Common PDSCH start offset.
Example: /[Defines a PDSCH start offset for the allocation 2 in subframe 2

CONF:DL:SUBF2:ALL2:PSOF 0

Manual operation: See "Carrier Aggregation" on page 79

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBCount
<ResourceBlocks>

Selects the number of resource blocks of an allocation in a downlink subframe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<ResourceBlocks>  <numeric value>
*RST: 6
Example: /IDefine resource blocks for allocation 5 in subframe 2

CONF:DL:SUBF2:ALL5:RBC 25

Manual operation: See "Number of RB" on page 76
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CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBOFfset <Offset>

Defines the resource block offset of an allocation in a downlink subframe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
<al> 0...99 (allocation)
Parameters:
<Offset> <numeric value>
*RST: 0
Example: //Define resource block offset for allocation 5 in subframe 2

CONF:DL:SUBF2:ALL5:RBOF 3

Manual operation: See "Offset RB" on page 76

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:UEID <ID>
Defines the ID or N_RNTI.

Suffix:

<cc> 1...16 (component carrier)

<sf> 0...x (subframe)

<al> 0...99 (allocation)

Parameters:

<ID> ID of the user equipment.

Example: //Assign ID to allocation 5 in subframe 2

CONF:DL:SUBF2:ALL5:UEID 5

Manual operation: See "ID/N_RNTI" on page 74

CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>[:CW<cw>]:MODulation
<Modulation>

Selects the modulation of an allocation in a downlink subframe.

Suffix:

<cc> 1...16 (component carrier)
<sf> 0...x (subframe)

<al> 0...99 (allocation)

<cw> irrelevant (codeword)
Parameters:

<Modulation> QPSK

QPSK modulation
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QAM16
16QAM modulation

QAM64
64QAM modulation

QAM256
256QAM modulation

Q1K
1024QAM modulation

*RST: QPSK

Example: /[Select modulation for the second codeword in allocation 5 in
subframe 2
CONF:DL:SUBF2:ALL5:CW2:MOD QAM64

Manual operation: See "Modulation" on page 75

Global settings
CONFIQUrE[:LTE]:ORAN:TCASE. .. .. ieieettieeeeeetttee e e ettt ee e e e e e eet e e e s eeataaeeeeseastaseaeeeernnanss 202

CONFigure[:LTE]:ORAN:TCASe <Testcase>

Selects an O-RAN test case.

Parameters:
<Testcase> <string>
String containing the name of the test case, e.g. "TC
3.2.3.7.1".
The string "NONE" removes a test case.
*RST: NONE
Example: //Select O-RAN test case TC 3.2.3.7.1

CONF:0ORAN:TCAS "TC 3.2.3.7.1"
CONF:ORAN:TCAS "NONE"

Manual operation: See "ORAN Test Case" on page 80

Synchronization signal

CONFigure[:LTE]:DL[:CC<CC>]:SYNC:ANTENNG.....uueieeeiiitiieeeeeeiniieeeeeeeetaeeeeeeeearaaeeeeeeennas 203
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:IMAGinary.. 203
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:REAL......... 203
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:IMAGinary.. 204
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:REAL......... 204
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:NOFRaME. .....cccciiieieeeeeeeeeeeeeeeeeeeeeeeeeeeees 205
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight[:STATE]...eeevrrerrernrnnnaaaaaieaeeeeeeeeeaaeeeeereeeens 205
CONFigure[:LTE]:DL[:CC<CC>]:SYNC:PPOWET.....cccceteeruieeeeeeiitieeeeeeetiieeeeeeeenneseeeeessananns 205
CONFigure[:LTE]:DL[:CC<CC>]:SYNC:SPOWeET.....ccceeteerutieeeeeeetrieeeeeeeeiiaeeeeseesieseeeeesrananns 206
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CONFigure[:LTE]:DL[:CC<cc>]:SYNC:ANTenna <Antenna>
Selects the antenna that transmits the P-SYNC and the S-SYNC.

Suffix:
<cc> Component Carrier
Parameters:
<Antenna> ANT1 | ANT2 | ANT3 | ANT4 | ALL | NONE
*RST: ALL
Example: [[Transmit the P-SYNC and S-SYNC on all antennas

CONF:DL:SYNC:ANT ALL

Manual operation: See "P-/S-SYNC Tx Antenna" on page 81

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:
IMAGinary <Imaginary>

Defines the signal weight for the imaginary part of the signal in the first half frame.

Prerequisites for this command

e Turn on custom sync signal weight (CONFigure[:LTE] : DL[:CC<cc>] : SYNC:
CSWeight[:STATe]).

Suffix:
<cc> 1...16 (component carrier)
<ant> 1...4 (antenna)
<fr> 1..x (frame)
Parameters:
<Imaginary> Range: -1 to 1
*RST: 0.000
Example: //Define imaginary part of sync signal weight for 1 antenna

CONF:DL:SYNC:CSW ON
CONF:DL:SYNC:CSW:ANT1:FHFR:IMAG 0.500

Manual operation: See "Custom Sync Weight" on page 82

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:
REAL <Real>

Defines the signal weight for the real part of the signal in the first half frame.

Prerequisites for this command

e Turn on custom sync signal weight (CONFigure[:LTE] :DL[:CC<cc>] : SYNC:
CSWeight[:STATe]).

Suffix:
<cc> 1...16 (component carrier)
<ant> 1...4 (antenna)
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<fr> 1..x (frame)
Parameters:
<Real> Range: -1 to 1
*RST: 1.000
Example: /IDefine imaginary part of sync signal weight for 1 antenna

CONF:DL:SYNC:CSW ON
CONF:DL:SYNC:CSW:ANT1:FHFR:REAL 0.500

Manual operation: See "Custom Sync Weight" on page 82

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:
IMAGinary <Imaginary>

Defines the signal weight for the imaginary part of the signal in the second half frame.

Prerequisites for this command

e Turn on custom sync signal weight (CONFigure[:LTE] :DL[:CC<cc>] : SYNC:
CSWeight[:STATe]).

Suffix:
<cc> 1...16 (component carrier)
<ant> 1...4 (antenna)
<fr> 1..x (frame)
Parameters:
<Imaginary> Range: -1 to 1
*RST: 0.000
Example: //Define imaginary part of sync signal weight for antenna 1

CONF:DL:SYNC:CSW ON
CONF:DL:SYNC:CSW:ANT1:SHFR:IMAG 0.500

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:
REAL <Real>

Defines the signal weight for the real part of the signal in the second half frame.

Prerequisites for this command

e Turn on custom sync signal weight (CONFigure[:LTE] :DL[:CC<cc>] : SYNC:
CSWeight[:STATe]).

Suffix:

<cc> 1...16 (component carrier)
<ant> 1...4 (antenna)

<fr> 1..x (frame)

Parameters:

<Real> Range: -1 to 1

*RST: 1.000
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Example: //Define real part of sync signal weight for antenna 1
CONF:DL:SYNC:CSW ON
CONF:DL:SYNC:CSW:ANT1:SHFR:REAL 0.500

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:NOFRame <Frames>

Defines the number of frames to apply custom synchronization weighting for.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frames> Range: 1to 2
*RST: 1
Example: //Define custom weight for 1 antenna in 2 frames

CONF:DL:SYNC:CSW ON
CONF:DL:SYNC:CSW:NOFR 2

CONF:DL:SYNC:CSW:ANT1:FHFRO:IMAG 0.500
CONF:DL:SYNC:CSW:ANT1:FHFRO:REAL 0.500
CONF:DL:SYNC:CSW:ANT1:SHFRO:IMAG 0.500
CONF:DL:SYNC:CSW:ANT1:SHFRO:REAL 0.500
CONF:DL:SYNC:CSW:ANT1:FHFR1:IMAG 0.500
CONF:DL:SYNC:CSW:ANT1:FHFR1:REAL 0.500
CONF:DL:SYNC:CSW:ANT1:SHFR1:IMAG 0.500
CONF:DL:SYNC:CSW:ANT1:SHFR1:REAL 0.500

Manual operation: See "Custom Sync Weight" on page 82

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight[:STATe] <State>

Turns custom synchronization signal weighting on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on synchronization signal weighting

CONF:DL:SYNC:CSW ON

Manual operation: See "Custom Sync Weight" on page 82

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:PPOWer <Power>
Defines the relative power of the P-SYNC.

Suffix:
<cc> 1...16 (component carrier)

User Manual 1176.8980.02 — 15 205



R&S®VSE-K10x (LTE Downlink) Remote control

Remote commands to configure the application

Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: /[Define relative power for P-SYNC

CONF:DL:SYNC:PPOW 0.5

Manual operation: See "P-Sync Relative Power" on page 82

CONFigure[:LTE]:DL[:CC<cc>]:SYNC:SPOWer <Power>
Defines the relative power of the S-SYNC.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: /[Define relative power for S-SYNC

CONF:DL:SYNC:SPOW 0.5

Manual operation: See "S-Sync Relative Power" on page 82

Reference signal

CONFiIgUre[:LTE]:DL[:CC<CCS:REFSIGIPOWET ....cv.veeeeeeeeseeeeeeeeerereeeeseseeeeeeeereressesensesenenns 206

CONFigure[:LTE]:DL[:CC<cc>]:REFSig:POWer <Power>

Defines the relative power of the reference signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: /[Define a relative power for reference signal

CONF:DL:REFS:POW -1.2

Manual operation: See "Rel Power (Reference Signal)" on page 83

Positioning reference signal

CONFIgUE[:LTE]:DL[:CC<CCSTPRSSBW. ..o eeoeeeeeeseesees e seseeseeseeseeseesesseseeseseesesseseeseenens. 207
CONFIgure[:LTE]:DL[:CC<CC]:PRSS:Cl...uuiiieieieee e e e e eeee et e e e e e e e 207
CONFigure[:LTE]:DL[:CC<CC>]:PRSS:NPRS.........ettteeeerrrrrreririiiieieieeeeeeeeeaeseeeeeereeeeeseranes 207
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CONFIQUre[:LTE]:DL[:CCCC>:PRSS:POWET.....eeeeeseeseseeseseeseseesesseseesesseseseseseeseseesesenns 208
CONFIGUrE[:LTE]:DL[:CCCC>:PRSS:STATE .. eeeeeeeeeseeeeseeseseeeeseeseseeseseeseseeseseeseseeseseeses 208
CONFIgure[:LTE]:DL[:CC<CC>]:SFNO. ... uiiiieieeeeeeeeeeeeeeeeeeeee et ae e e e e e e e e e e aeaeeaeeeeeees 208

CONFigure[:LTE]:DL[:CC<cc>]:PRSS:BW <Bandwidth>

Defines the bandwidth of the positioning reference signal.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Bandwidth> BW1_40 | BW3_00 | BW5_00 | BW10_00 | BW15_00 |
BW20_00
*RST: BW1_40
Default unit: MHz

Example: //Define bandwidth for the positioning reference signal

CONF:DL:PRSS:BW BW5 00

Manual operation: See "Bandwidth" on page 84

CONFigure[:LTE]:DL[:CC<cc>]:PRSS:Cl <Configuration>

Selects the configuration index of the positioning reference signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Configuration> <numeric value> (integer only)
*RST: 0
Example: /[Select configuration index for the positioning reference signal

CONF:DL:PRSS:CI 2

Manual operation: See "Configuration Index" on page 84

CONFigure[:LTE]:DL[:CC<cc>]:PRSS:NPRS <Subframes>

Defines the number of subframes the positioning reference signal occupies.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Subframes> 112146

Example: /[Define subframes used by positioning reference signal

CONF:DL:PRSS:NPRS 1

Manual operation: See "Num. Subframes (N_PRS)" on page 85
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CONFigure[:LTE]:DL[:CC<cc>]:PRSS:POWer <Power>

Defines the relative power of the positioning reference signal.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Power> Default unit: dB

Example: //Define relative power of positioning reference signal

CONF:DL:PRSS:POW 1

Manual operation: See "Relative Power (Positioning Reference Signal)" on page 85

CONFigure[:LTE]:DL[:CC<cc>]:PRSS:STATe <State>

Turns the positioning reference signal on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on the positioning reference signal.

CONF:DL:PRSS:STAT ON

Manual operation: See "Present"” on page 84

CONFigure[:LTE]:DL[:CC<cc>]:SFNO <Offset>

Defines the frame number offset for the positioning reference signal.

Suffix:

<cc> Component Carrier
Parameters:

<Offset> <numeric value> (integer only)
Example: /IDefine frame number offset

CONF:DL:SENO 4

Manual operation: See "Frame Number Offset" on page 85

CSl reference signal

CONFIQUrE[:LTE]:DLLECCKCEST:CSIRS:Clerreeeeeee e sereeeeseeseseeseseeseseeseseeseseeseseeseseesesnesens 209
CONFigure[.LTE]:DL[:CC<CC>]:CSIRSINAP......cetui et e e e e e e e s 209
CONFigure[:LTE]:DL[:CC<cC>]:CSIRS:OPDSCN. .. .uuuuuuaaiaieaeeeeeeeeeeeeeeeeeeeeeeeeeeaeeenennnnnnnnes 209
CONFigure[:LTE]:DL[:CC<CC>]:CSIRS:POWET.......cevvverererrirnaiiieieieseeeeeeeaeeeeeeeeeeeeeeesessananes 210
CONFigure[:LTE]:DL[:CC<CC>]:CSIRS:SCl.....cttutieeeeiietiiieeeeeetee e e eete e e e et eeeeeraanes 210
CONFIgUPE[:LTE]: DL[:CC<CC]:CSIRS:STATC v eeeeeeeeeeeeeeseeeeeeseseeeeseseeeeseseseeseseseeseseseneenen. 210
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CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:ClI <Index>

Selects the configuration index for the CSI reference signal.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Index> Number of the configuration index.
Range: 0 to 31

Example: /[Select configuration index

CONF:DL:CSIR:CI 12

Manual operation: See "Configuration Index" on page 87

CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:NAP <AntennaPorts>

Selects the number of antenna ports that transmit the CSI reference signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<AntennaPorts> X1
TX2
TX4
TX8
Example: /[Select 2 antenna ports for CSI reference signal transmission

CONF:DL:CSIR:NAP TX2

Manual operation: See "Antenna Ports" on page 86

CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:OPDSch <State>

Turns overwriting of PDSCH resource elements for UEs that do not consider the CSI
reference signal on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON |1
The CSI reference signal overwrites PDSCH resource elements.
OFF |0
PDSCH resource elements remain.
*RST: OFF
Example: //Overwrite PDSCH resource elements if necessary

CONF:DL:CSIR:0PDS ON

Manual operation: See "Overwrite PDSCH" on page 87
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CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:POWer <Power>

Defines the relative power of the CSI reference signal.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> *RST: 0
Default unit: dB
Example: //Define relative power for the CSI reference signal.

CONF:DL:CSIR:POW 1

Manual operation: See "Relative Power (CS| Reference Signal)" on page 87

CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:SCI <Configuration>

Defines the subframe configuration for the CSI reference signal.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Configuration> Number that selects the subframe configuration.
Range: 0 to 154

Example: /[Select subframe configuration for CSI reference signal

CONF:DL:CSIR:SCI 4

Manual operation: See "Subframe Configuration" on page 87

CONFigure[:LTE]:DL[:CC<cc>]:CSIRs:STATe <State>

Turns the CSI reference signal on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on CSI reference signal

CONF:DL:CSIR:STAT ON

Manual operation: See "Present” on page 86

Control channel

CONFigure[:LTE]:DL[:CC<cc>]:EPDCCh:LOCAlIZEd......c.ceeeerrereeeeeeieiiieeeeeeeetiee e e e 211
CONFigure[:LTE]:DL[:CC<CC>]:EPDCCR:NPRB. ......veveteeeeeereeeeeeeereeeesesesteseresesesessesesesnenenes 211
CONFigUre[:LTE]:DL[:CC<CC>:EPDCCN:POWET . .....eeeeeeeeeerereeeeeeeeeeeseseseseeeeseseseseeeeseeneeeens 211
CONFigure[:LTE]:DL[:CC<cc>]:EPDCCh:RBASSIGN. ...ttt e s 212
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CONFIQUre[:LTE]:DL[:CC<CC>:EPDCCN:SID. coeeeeeeeeeeeeseeeeeeseeseseeseseseseeseseeseseeseseesesnesens 212
CONFIQUre[:LTE]:DL[:CCSCC>]:PBCH:POWET ... e eeeeeeseeeeseeseeeeeeeeeseeeeseeseseeseseeseseeseseesesens 212
CONFigure[:LTE]:DL[:CC<CC>]:PBCH:STAT ......ceieeeieeeeeeeeeeieinneeeaeaeae e e e e e e eeeaaeeeeeeeeeeeeenees 213
CONFigure[:LTE]:DL[:CC<CC>]:PCFICh:POWET........cevvurrrnrnrnnnaaaaaaieeeeeeeeeaaeaeeeeeeeeeeeenennnnns 213
CONFigure[:LTE]:DL[:CC<CC>]:PCFICh:STAT ..ettuee e e ettt e eeeeetree e e e ettt e e e e e et e e e e e ear s 213
CONFigure[:.LTE]:DL[:CC<cCc>]:PDCCh:FORMEL.........ccieeiiiiriiieeeeeeiiteeeeee et e e e e eere e e 214
CONFigUre[:LTE]:DL[:CC<CC>:PDCCH:NOPD. .. .eeeeeeeeeeseeeeeeeseeeeseseeseseeseseeseseesesseseseeeenns 214
CONFIQUre[:LTE]:DL[:CC<CC>]:PDCCR:POWET. ... eeeeeeeeeeeeeseeeeeeeseseeseseeseseseseeseseeseseesesees 214
CONFigure[:LTE]:DL[:CC<CC>]:PHICH:DURGHON. c..v.veeeeeeeresereeeeeeeseeseesereseseeeeseseseeeesenenns 214
CONFigure[:LTE]:DL[:CC<CC>]:PHICHIMITM....cceeiiiieiiiiieiiieeieeaeaeaeae e e e e e e e e eeaeeeeeeeeeeennnenens 215
CONFigure[:LTE]:DL[:CC<cc>]:PHICh:NGPArameter...........uuuuueeeeieieieeeeeeeeeeeeeeeeeeeeeeeesenanns 215
CONFigure[:.LTE]:DL[:CC<cC>]:PHICh:NOGROUPS.......cceetruuiereeriretiieeeereernteeeeeeeesrnnaeeeeeeenns 216
CONFIgUFe[:LTE]:DL[:CC<CC:PHICR:POWET ... eeeeeeeeeeeeeereeeeseseeeesseseeeeseseeeeneseseeeenenen. 216
CONFIGUrE[:LTE]:DLLCCKCC T PSOFFSEL. 1v.vrveereeeereesereeseseeseseeseseeseseeseseesessesessesessesessesens 216

CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:LOCalized <State>

Turns localized transmission of the EPDCCH on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn on distributed transmission of the EPDCCH

CONF:DL:EPDC:LOC OFF

Manual operation: See "EPDCCH Localized" on page 95

CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:NPRB <ResourceBlocks>
Selects the number of resource blocks that the EPDCCH-PRB set uses.

Suffix:
<cc> 1...16 (component carrier)

Parameters:
<ResourceBlocks> 0]2|4|8

When you select "0", the EPDCCH i not active.

Example: //Select number of EPDCCH-PRB resource blocks
CONF:DL:EPDC:NPRB 4

Manual operation: See "EPDCCH PRB Pairs" on page 95

CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:POWer <Power>
Defines the relative power of the EPDCCH.

Suffix:
<cc> 1...16 (component carrier)
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Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: DB
Example: /[Define relative power of EPDCCH

CONF:DL:EPDC:POW -0.5

Manual operation: See "EPDCCH Rel Power" on page 95

CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:RBASsign <ResourceBlocks>
Defines the resource blocks that the EPDCCH uses.

Suffix:
<cc> 1...16 (component carrier)

Parameters:
<ResourceBlocks>

Example: //Define number of EPDCCH resource blocks
CONF:DL:EPDC:RBAS 2

Manual operation: See "EPDCCH RB Assignment" on page 95

CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:SID <SetID>
Defines the EPDCCH set ID used to generate EPDCCH reference symbols.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<SetlD> Range: 0 to 503
*RST: 0

Example: /[Select EPDCC set ID

CONF:DL:EPDC:SID 10

Manual operation: See "EPDCCH Set ID" on page 95

CONFigure[:LTE]:DL[:CC<cc>]:PBCH:POWer <Power>

Defines the relative power of the PBCH.

Suffix:

<cc> 1...16 (component carrier)
Parameters:

<Power> <numeric value>

*RST: 0dB
Default unit: dB
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Example: //[Define PBCH power
CONF:DL:PBCH:POW -1.1

Manual operation: See "PBCH Relative Power" on page 89

CONFigure[:LTE]:DL[:CC<cc>]:PBCH:STAT <State>
Turns the PBCH on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0

*RST: ON
Example: /[Turn on PBCH

CONF:DL:PBCH:STAT ON

Manual operation: See "PBCH Present" on page 89

CONFigure[:LTE]:DL[:CC<cc>]:PCFich:POWer <Power>
Defines the relative power of the PCFICH.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: /[Define relative PCFICH power

CONF:DL:PCFEF:POW O

Manual operation: See "PCFICH Relative Power" on page 90

CONFigure[:LTE]:DL[:CC<cc>]:PCFich:STAT <State>
Turns the PCFICH on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0

*RST: ON
Example: /[Turn on PCFICH

CONF:DL:PCF:STAT ON

Manual operation: See "PCFICH Present" on page 90
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CONFigure[:LTE]:DL[:CC<cc>]:PDCCh:FORMat <Format>
Selects the PDCCH format.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Format> -110[11]2]|3
*RST: -1
Example: //Select PDCCH format

CONF:DL:PDCCH:FORM O

Manual operation: See "PDCCH Format" on page 93

CONFigure[:LTE]:DL[:CC<cc>]:PDCCh:NOPD <Quantity>
Sets the number of PDCCHs.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Quantity> <numeric value>
*RST: 0
Example: //Select number of PDCCHs

CONF:DL:PDCCH:NOPD 3

Manual operation: See "Number of PDCCHs" on page 93

CONFigure[:LTE]:DL[:CC<cc>]:PDCCh:POWer <Power>
Defines the relative power of the PDCCH.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> <numeric value>
*RST: 0dB
Default unit: dB
Example: //Define relative power for PDCCH

CONF:DL:PDCCH:POW -1.2

Manual operation: See "PDCCH Rel Power" on page 94

CONFigure[:LTE]:DL[:CC<cc>]:PHICh:DURation <Duration>
Selects the PHICH duration.
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Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Duration> NORM

Normal

EXT

Extended

*RST: NORM
Example: //Select PHICH duration

CONF:DL:PHIC:DUR NORM

Manual operation: See "PHICH Duration" on page 91

CONFigure[:LTE]:DL[:CC<cc>]:PHICh:MITM <State>

Includes or excludes the use of the PHICH special setting for enhanced test models.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Activate PHICH TDD m_i=1 (E-TM)

CONF:DL:PHIC:MITM ON

Manual operation: See "PHICH TDD m_i=1 (E-TM)" on page 92

CONFigure[:LTE]:DL[:CC<cc>]:PHICh:NGParameter <Method>

Selects the method that determines the number of PHICH groups in a subframe.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Method> AUTO | NG1_6 | NG1_2 | NG1 | NG2 | NGCustom
Select NGCUSTOM to customize Ng. You can then define
the number of PHICH groups with CONFigure [ :LTE] : DL :
CC<cc>] : PHICh:NOGRoups.
*RST: NG1_6
Example: //Number of PHICH groups in the subframe depends on the

number of resource blocks
CONF:DL:PHIC:NGP NGl 6

//Define a custom number of PHICH groups
CONF:DL:PHIC:NGP NGCUSTOM
CONF:DL:PHIC:NOGR 5

Manual operation: See "PHICH N_g" on page 92
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CONFigure[:LTE]:DL[:CC<cc>]:PHICh:NOGRoups <NoOfGroups>
Defines the number of PHICH groups.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<NoOfGroups> <numeric value> (integer only)
*RST: 0

Example: //[Define number of PHICH groups

CONF:DL:PHIC:NOGR 5

Manual operation: See "PHICH Number of Groups" on page 92

CONFigure[:LTE]:DL[:CC<cc>]:PHICh:POWer <Power>
Defines the relative power of the PHICH.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> <numeric value>
*RST: -3.01 dB
Default unit: DB
Example: /[Define the relative power of the PHICH

CONF:DL:PHIC:POW -1.3

Manual operation: See "PHICH Rel Power" on page 92

CONFigure[:LTE]:DL[:CC<cc>]:PSOFfset <Offset>
Defines the symbol offset for PDSCH allocations relative to the start of the subframe.

The offset applies to all subframes.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Offset> AUTO
Automatically determines the symbol offset.
<numeric value>
Manual selection of the symbol offset.
Range: 0 to 4
*RST: AUTO

Example: //Define PRB symbol offset

CONF:DL:PSOF 2

Manual operation: See "PRB Symbol Offset" on page 88
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Shared channel

CONFIgUIe[:LTE]:DLL:CCLCC:PDSCR:PB. .. et eeeeseseseeeseeseeeeeeseseeeseseeeeeeseseeeneseesens 217

CONFigure[:LTE]:DL[:CC<cc>]:PDSCh:PB <PowerRatio>
Selects the PDSCH power ratio.

Note that the power ratio depends on the number of antennas in the system.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<PowerRatio> Numeric value that defines PDSCH P_B which defines the
power ratio in dB.
0111213
See PDSCH Power Ratio for an overview of resulting power
ratios.
RAT1
Ratio = 1, regardless of the number of antennas.
Example: //Select PDSCH P_B

CONF:DL:PDSC:PB 3

Manual operation: See "PDSCH Power Ratio" on page 96

MBSFN characteristics

CONFigure[:.LTE]:DL[:CC<CC>]:MBSFN:ALID.....ccuueeieeiietiieieeeeeetee e e e eeete e e e e eernae e e e e e eeranns 217
CONFigure[:LTE]:DL[:CC<cc>]:MBSFN:AINMRL. ... 218
CONFIgUre[:LTE]:DL[:CC<CC:MBSFN:POWET . .......eveeeeeeeeeeeeeeeeeeseseseeeeseseseeseseseeseseseseees 218
CONFIgUre[:LTE]:DL[:CC<CC:MBSFN:STATE ovveoeeeeeeeeeeeeereseeseseeeeseseseseeeeseseseeeeeseseesen. 218
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:MODulation............ccc.cceeeu... 219
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:STATE......ccccvrrrrrrreeeerriiinnnns 219
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:STATE..........ccevvrrrrrerrrrrnrnrnnnnnnnnnns 219

CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:Al:ID <ID>
Defines the ID of an MBFSN area.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<ID> Range: 0 to 255

Example: //Select an area for the multimedia broadcast network

CONF:DL:MBSF:AI:ID 2

Manual operation: See "Area ID" on page 97
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CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:Al:NMRL <Configuration>

Selects the length of the control data region in an MBSFN subframe.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Configuration> 1
The first symbol in a subframe carries data of the control chan-
nel.
2
The first two symbols in a subframe carry data of the control
channel.

Example: //Select length of control channel data

CONF:DL:MBSF:AI:NMRL 2

Manual operation: See "Non-MBSFN Region Length" on page 97

CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:POWer <Power>

Defines the relative power of the MBSFN transmission.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Power> *RST: 0dB
Default unit: dB
Example: /IDefine relative power for MBSFN transmission

CONF:DL:MBSF:POW -1.5

Manual operation: See "MBSFN Relative Power" on page 97

CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:STATe <State>

Includes or excludes an MBSFN from the test setup.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /lInclude an MBSFN in the test setup

CONF:DL:MBSF:STAT ON

Manual operation: See "Present" on page 97
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CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:MODulation
<Modulation>

Selects the modulation type for an MBSFN subframe.

Suffix:

<cc> 1...16 (component carrier)

<sf> 0...x (subframe)

Parameters:

<Modulation> QPSK | QAM16 | QAM64 | QAM256 | Q1K
*RST: QPSK

Example: //Selects modulation for MBSFN subframe

CONF:DL:MBSF:SUBF2:PMCH:MOD QPSK

Manual operation: See "Modulation" on page 98

CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:STATe <State>
Turns the PMCH in an MBSFN subframe on and off.

Note that you first have to turn a subframe into an MBSFN subframe with
CONFigure[:LTE] :DL[:CC<cc>] :MBSFn:SUBFrame<sf>:STATe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on PMCH in second subframe

CONF:DL:MBSF:SUBF2:PMCH:STAT ON

Manual operation: See "PMCH Present" on page 98

CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:STATe <State>

Turns a subframe into an MBSFN subframe.

Suffix:
<cc> 1...16 (component carrier)
<sf> 0...x (subframe)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn the second subframe into an MBSFN subframe

CONF:DL:MBSF:SUBF2:STAT ON
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Manual operation: See "Active" on page 98

7.8.2.2 Inputs configuration

Useful commands to perform measurements described elsewhere:
e INPut:COUPling<ant> on page 229
e TINPut:IMPedance<ant> on page 230

IN P UL L PAT H. ettt et et et et e e n e et e e e e ee e eneeennaeas 220
INPULFILE:ZPADING. .« ettt ettt ettt ettt et e et e et e e e e et e e e e e e e e e e e e e ennaeeaaen 221
1 U o] o | =T o o | NS =] RS I Y = R 221
I U T =Y A 1] S A =Y PR 222
[N U S o e = IR =Y o P OSPURRRRRR 222
INPUERFICAPMOGE. ...ttt ettt ettt e e e e e e ettt e e e e e e e e e e s s e eeeeeaaaaeeas 222
INPUt:RF:CAPMOAE:IQ:SRATE. ... ettt ettt et e e e e e e et e e e e e e e e e aennas 223
INPuUt:RF:CAPMOode:WAVEFOIM:ISRATE. ... ettt ettt et e e e e e e e e e e 223
INSTrument:BLOCK:CHANNEI[:SETTINGS]:SOURCESSI>...cccvviiiiiiiiiiieieieieeeeeeeeeeeeeeeeeeeeeeenens 224
SYSTem:COMMunicate:RDEVice:OSCilloSCOPE:SRATE. .....cceeiieiiieeeieiieiaeaaaeaaaaeeeeeeaeaaaaeens 224

INPut:FILE:PATH <FileName>[, <AnalysisBW>]
Selects the 1/Q data file to be used as input for further measurements.

The 1/Q data file must be in one of the following supported formats:

e .ig.tar

e .igw
e .CsV
e .mat
e .WV

e .aid

Only a single data stream or channel can be used as input, even if multiple streams or
channels are stored in the file.

For some file formats that do not provide the sample rate and measurement time or
record length, you must define these parameters manually. Otherwise the traces are
not visible in the result displays.

Parameters:

<FileName> String containing the path and name of the source file.
The file type is determined by the file extension. If no file
extension is provided, the file type is assumed to be .iqg. tar.
For .mat files, Matlab® v4 is assumed.

<AnalysisBW> Optionally: The analysis bandwidth to be used by the measure-

ment. The bandwidth must be smaller than or equal to the band-
width of the data that was stored in the file.

Default unit: HZ
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Example: INP:FILE:PATH 'C:\R S\Instr\user\data.iqg.tar'
Uses 1/Q data from the specified file as input.

Example: //Load an IQW file
INP:FILE:PATH 'C:\R S\Instr\user\data.iqw'
INP:SEL FIQ

//Define the sample rate
TRAC:IQ:SRAT 10MHz

//Define the measurement time
SENSe:SWEep:TIME 0.001001
//Start the measurement

INIT:IMM

Manual operation: See "Data import and export" on page 120

INPut:FILE:ZPADing <State>

Enables or disables zeropadding for input from an I/Q data file that requires resam-

pling. For resampling, a number of samples are required due to filter settling. These
samples can either be taken from the provided 1/Q data, or the software can add the
required number of samples (zeros) at the beginning and end of the file.

Parameters:
<State> ON|OFF |01
OFF |0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:FILE:ZPAD ON

Manual operation: See "Zero Padding" on page 103

INPut:FILTer:HPASs[:STATe] <State>

Activates an additional internal high-pass filter for RF input signals from 1 GHz to
3 GHz. This filter is used to remove the harmonics of the connected instrument to
measure the harmonics for a DUT, for example.

Requires an additional high-pass filter hardware option.

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

Parameters:
<State> ON|OFF |01

OFF | 0
Switches the function off
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ON |1
Switches the function on
*RST: 0

Example: INP:FILT:HPAS ON
Turns on the filter.

Manual operation: See "High Pass Filter 1 to 3 GHz" on page 99

INPut:FILTer:YIG[:STATe] <State>
Enables or disables the YIG filter.

Parameters:
<State> ON|OFF |01
Example: INP:FILT:YIG OFF

Deactivates the YIG-preselector.

Manual operation: See "Y|G-Preselector" on page 99

INPut<ip>:SELect <Source>

Selects the signal source for measurements, i.e. it defines which connector is used to
input data to the R&S VSE.

If no additional input options are installed, only RF input or file input is supported.

Suffix:
<ip> 1..n
Parameters:
<Source> RF
Radio Frequency ("RF INPUT" connector)
FlQ
I/Q data file
AlQ

Analog Baseband signal (only available with optional "Analog
Baseband" interface)

*RST: RF

Manual operation: See "Input Type (Instrument / File)" on page 102

INPut:RF:CAPMode <CAPMode>
Determines how data from an oscilloscope is input to the R&S VSE software.
Is only available for connected oscilloscopes.

Parameters:
<CAPMode> AUTO | 1Q | WAVeform
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1Q

The measured waveform is converted to I/Q data directly on
the R&S oscilloscope (requires option K11), and input to the
R&S VSE software as 1/Q data.

WAVeform

The data is input in its original waveform format and converted
to 1/Q data in the R&S VSE software. No additional options are
required on the R&S oscilloscope.

AUTO
Uses "I/Q" mode when possible, and "Waveform" only when
required by the application (e.g. Pulse measurement).

*RST: 1Q
Example: INP:RF:CAPM WAV

Manual operation: See "Capture Mode" on page 100

INPut:RF:CAPMode:IQ:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for I/Q capture mode
(see INPut :RF:CAPMode on page 222).

This setting is only available if an R&S oscilloscope is used to obtain the input data.

Parameters:

<SamplingRate> 20 GHz | 40 GHz
No other sample rate values are allowed.
20 GHz
Achieves a higher decimation gain, but reduces the record
length by half.
Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see specifications document).

40 GHz

Provides a maximum sample rate.

Only available for R&S RTP13/RTP16 models that support a
sample rate of 40 GHz (see specifications document).

*RST: 20 GHz
Default unit: HZ

Example: INP:RF:CAPM IQ
INP:RF:CAPM:IQ:SRAT 40 GHZ

Manual operation: See "Oscilloscope Sample Rate" on page 100

INPut:RF:CAPMode:WAVeform:SRATe <SamplingRate>

Determines the sample rate used by the connected oscilloscope for waveform capture
mode (see INPut :RF:CAPMode on page 222).
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This setting is only available if an R&S oscilloscope is used to obtain the input data,
either directly or via the R&S FSW.

Parameters:
<SamplingRate> 10 GHz | 20 GHz

No other sample rate values are allowed.

10 GHz

Default ; provides maximum record length

20 GHz

Achieves a higher decimation gain, but reduces the record
length by half.

Only available for R&S oscilloscope models that support a sam-
ple rate of 20 GHz (see specifications document).

For R&S oscilloscopes with an analysis bandwidth of 4 GHz or
larger, a sample rate of 20 GHZ is always used.

*RST: 10 GHz

Default unit: HZ

Example: INP:RF:CAPM WAV
INP:RF:CAPM:WAVE:SRAT 10000000

Manual operation: See "Oscilloscope Sample Rate" on page 100

INSTrument:BLOCk:CHANnRel[:SETTings]:SOURce<si> <Type>
Selects an instrument or a file as the source of input provided to the channel.

For more information about configuring connected instruments or restoring files, see
the R&S VSE base software user manual.

Suffix:
<si> 11099
LTE-MIMO only: input source number
Parameters:
<Type> FILE | DEVice | NONE
FILE
A loaded file is used for input.
DEVice
A configured device provides input for the measurement
NONE

No input source defined.

Manual operation: See "Input Source Type" on page 70
See "Input Type (Instrument / File)" on page 102

SYSTem:COMMunicate:RDEVice:OSCilloscope:SRATe <Rate>

Determines whether the 10 GHz mode (default) or 20 GHz mode of the connected
oscilloscope is used. The 20 GHZ mode achieves a higher decimation gain, but
reduces the record length by half.
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Parameters:

<Rate> 10 GHz | 20 GHz
No other sample rate values are allowed.
*RST: 10 GHz
Default unit: HZ

Example: TRAC:IQ:SRAT?

//Result: 100000000
TRAC:IQ:RLEN?

//Result: 3128
SYST:COMM:RDEV:0SC:SRAT 20GHZ
TRAC:IQ:SRAT?

//Result: 200000000
TRAC:IQ:RLEN?

//Result: 1564

7.8.2.3 Frequency configuration

[SENSe:]JFREQUENCY:CENTEI:CCSCC>]. iiitiuueieeeieeiiiieeeseetnneeseeseetneseseeeennaaesaeseesnnsenaeens 225
[SENSe:]JFREQuency:CENTer[:CC<CC>]:0FFSEt....ciiiiiiiiiei et e e 226
[SENSe:JFREQUENCY:CENTEISTEP. . .iiiiie i e e e e et e e e ettt s s e e e e e e e e e e e aeeeeeeeeeeees 226

[SENSe:]JFREQuency:CENTer[:CC<cc>] <Frequency>
Sets the center frequency for RF measurements.

Component carrier measurements

e Defining or querying the frequency of the first carrier is possible with
FREQ:CENT:CC1. The cC1 part of the syntax is mandatory in that case.

e T[REQ:CENT? queries the measurement frequency (center of the two carriers).

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Frequency> <numeric value>
Range: fmin to fmax
*RST: 1 GHz
Default unit: Hz
Example: /[Define frequency for measurement on one carrier:
FREQ:CENT 1GHZ
Example: /[Define frequency for measurement on aggregated carriers:

FREQ:CENT:CC1 850MHZ

Manual operation: See "Remote commands to configure carrier aggregation”
on page 63
See "Center Frequency" on page 103
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[SENSe:]JFREQuency:CENTer[:CC<cc>]:OFFSet <Offset>
Defines the general frequency offset.

For measurements on multiple component carriers, the command defines the fre-
quency offset for a component carrier. The effect of the command depends on the
syntax:

e When you omit the [CC<cc>] syntax element, the command defines the overall
frequency offset.
In that case, the value is added to the measurement frequency and, in case of
measurements with component carriers, the center frequency of the component
carriers.

e When you include the [CC<cc>] syntax element, the command defines the offset
of the component carrier relative the first component carrier.
In that case, the command is not available for the first component carrier -

thus, ...:CC1:... is not possible.
Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Offset> <numeric value>

» General frequency offset: frequency offset in Hz.
» Component carrier offset: frequency offset relative to the first
component carrier in Hz.

Default unit: Hz

Example: //Add a frequency offset of 50 Hz to the measurement frequency.
//If you are measuring component carriers, the value is also
added to the center frequencies of those carriers.
FREQ:CENT:0FFS 50HZ

Example: /[Define a frequency offset of 15 MHz for the second component
carrier relative to the first component carrier.
FREQ:CENT:CC2:0FFS 15MHZ

Manual operation: See "Remote commands to configure carrier aggregation”
on page 63
See "Center Frequency" on page 103

[SENSe:]JFREQuency:CENTer:STEP <Frequency>

Defines the center frequency step size.

Parameters:

<Frequency> frmax IS specified in the specifications document.
Range: 1 to fMAX
*RST: 0.1 x span

Default unit: Hz
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Example: //Set the center frequency to 110 MHz.
FREQ:CENT 100 MHz
FREQ:CENT:STEP 10 MHz
FREQ:CENT UP

Manual operation: See "Frequency Step Size" on page 104

7.8.2.4 Amplitude configuration

DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RLEVel<ant>.................... 227
DISPlay[:WINDow<n>][:SUBWindow<w>]: TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFF Set........ 227
INPUL AT TENUALIONSANT> ..o et e e e e e e e e e e et e e e e e e eenneeeaneerennes 228
INPUt:ATTenuation<ant>:AUTO.....ccccieeeiiiieieeieeeeeeeeeeeeeeae b s e e e e s e s e e e eeeeaeaeseseeseeeeeensenes 228
INPULCOUPIINGSANT> ...t e et e e e ettt e e e ettt eeeeeeeeba e aeseesaaaeeaesensannaaeeees 229
1N U Lo 7 | S I 7 = TS PP 229
INP UL GAINEVALUE .+t eeeeeee s seseseeeseeeeeeeeeeeeseseseseseseseseseseeeeeeeseseseseseseseseeeseeeseanaes 229
INPULIMPEAaNCE<ANt>.......ooeiiece e ettt e e e e e e e aeean 230
TN LT =T = 230
LN LT = =10 =g X U O TR 231
[N U o N I =T e AN 1= T PPN 231

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>
<Referencelevel>

Defines the reference level (for all traces in all windows).

With a reference level offset # 0, the value range of the reference level is modified by

the offset.
Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<ReferencelLevel> The unit is variable.
Range: see specifications document
*RST: 0 dBm

Default unit: DBM
Example: DISP:TRAC:Y:RLEV -60dBm

Manual operation: See "Reference Level" on page 105

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:
OFFSet <Offset>

Defines a reference level offset (for all traces in all windows).
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Suffix:
<n> irrelevant
<w> subwindow
Not supported by all applications
<t> irrelevant
<ant> Input source (for MIMO measurements only)
Parameters:
<Offset> Range: -200 dB to 200 dB
*RST: 0dB
Default unit: DB
Example: DISP:TRAC:Y:RLEV:OFFS -10dB

Manual operation: See "Reference Level Offset" on page 105

INPut:ATTenuation<ant> <Attenuation>
Defines the RF attenuation level.

Prerequisites for this command
e Decouple attenuation from reference level (INPut : ATTenuation<ant>:AUTO).

Suffix:

<ant> irrelevant

Parameters:

<Attenuation> *RST: 10 dB
Default unit: dB

Example: //Define RF attenuation
INP:ATT:AUTO OFF
INP:ATT 10

Manual operation: See "RF Attenuation" on page 106

INPut:ATTenuation<ant>:AUTO <State>

Couples and decouples the RF attenuation to the reference level.

Suffix:
<ant> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Couple attenuation to reference level (auto attenuation)

INP:ATT:AUTO ON

Manual operation: See "RF Attenuation" on page 106
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INPut:COUPIling<ant> <CouplingType>
Selects the coupling type of the RF input.

If an external frontend is active, the coupling is automatically set to AC.

Suffix:
<ant> Input source (for MIMO measurements only)
Parameters:
<CouplingType> AC |DC
AC
AC coupling
DC
DC coupling
*RST: AC
Example: INP:COUP DC

Manual operation: See "Input Coupling" on page 107

INPut:GAIN:STATe <State>

Turns the internal preamplifier on and off. It requires the optional preamplifier hard-
ware.

Note that if an optional external preamplifier is activated, the internal preamplifier is
automatically disabled, and vice versa.

For R&S VSES85 models, no preamplifier is available.
If option R&S VSE-B22 is installed, the preamplifier is only active below 7 GHz.

If option R&S VSE-B24 is installed, the preamplifier is active for all frequencies.

Parameters:
<State> ON|OFF |01
OFF | 0
Switches the function off
ON |1
Switches the function on
*RST: 0
Example: INP:GAIN:STAT ON

INP:GAIN:VAL 15
Switches on 15 dB preamplification.

Manual operation: See "Preamplifier" on page 106

INPut:GAIN[:VALue] <Gain>

Selects the "gain" if the preamplifier is activated (INP: GAIN: STAT ON, see INPut:
GAIN:STATe on page 229).
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The command requires the additional preamplifier hardware option.

Parameters:

<Gain> For all R&S VSE models except for R&S VSES85, the following
settings are available:
15 dB and 30 dB
All other values are rounded to the nearest of these two.
30dB
For older FSW43/FSW50/FSW67 models, the input signal is
always ampilfied by about 30 dB when the preamplifier is active.
For R&S VSE85 models, no preamplifier is available.

Default unit: DB

Example: INP:GAIN:STAT ON
INP:GAIN:VAL 30
Switches on 30 dB preamplification.

Manual operation: See "Preamplifier" on page 106

INPut:IMPedance<ant> <Impedance>

Selects the nominal input impedance of the RF input. In some applications, only 50 Q
are supported.

Suffix:
<ant> Input source (for MIMO measurements only)
Parameters:
<Impedance> 50|75
*RST: 50 Q
Default unit: OHM
Example: INP:IMP 75

Manual operation: See "Impedance" on page 107

INPut:EATT<ant> <Attenuation>
Defines the electronic attenuation level.

If the current reference level is not compatible with an attenuation that has been set
manually, the command also adjusts the reference level.

Suffix:

<ant> Connected instrument

Parameters:

<Attenuation> Attenuation level in dB.
Default unit: dB

Example: //Define signal attenuation

INP:EATT 10

Manual operation: See "Electronic Attenuation" on page 106
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INPut:EATT<ant>:AUTO <State>
Turns automatic selection of the electronic attenuation on and off.

If on, electronic attenuation reduces the mechanical attenuation whenever possible.

Suffix:
<ant> 1.4
Connected instrument
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on automatic selection of electronic attenuation

INP:EATT:AUTO ON

Manual operation: See "Electronic Attenuation" on page 106

INPut:EATT<ant>:STATe <State>

Turns the electronic attenuator on and off.

Suffix:
<ant> 1..4
Connected instrument
Parameters:
<State> ON | OFF
*RST: OFF
Example: /[Turn on electronic attenuation

INP:EATT:STAT ON

Manual operation: See "Electronic Attenuation” on page 106

7.8.2.5 Data capture

[SENSE:]ILTE:JFRAMEICOUNL.......veeeeeeseeseeeeeeeeseeeeeeseeeeeeeeseesesseeseseseesessessseneesssaseesesesnes 231
[SENSE:]ILTE:JFRAME:COUNEAUTO . ..voveeeeeeeeeeseeeseeseeeeeeteseesessseseseseeseessesseseesseesseenees 232
[SENSE:]ILTE:JFRAME:COUNESTATE. cv.vreeeeeeereeereeseeseeseesessssseessessseseseseseseessesseseesseesens 232
[SENSE:ILTE:JFRAME:SCOUNL. ... eeevveeeeeeeeeeeeeeeeseseeseseseeseeeseseeseeeseeseesseseseesesesesseesesenenns 232
[SENSE:ISWAPIG. e eeereeeeeeeeeeeseseseeeeseeeeeeseeeseeseseseseeseseseeseseseeeaseeeeeeseseseeeeeeeeeeseeeneseans 233
[SENSE:ISWEED: TIME ...t eeeeeeeee e eeeeeeeeseeeeeseseesaseseeeaseseseeeeseseseseseseensenenes 233

[SENSe:][LTE:]JFRAMe:COUNt <Subframes>
Defines the number of frames you want to analyze.

Prerequisites for this command
e Turn on overall frame count ([ SENSe: ] [LTE: ] FRAMe : COUNt : STATe).

e Turn on manual selection of frames to analyze ([SENSe: ] [LTE: ] FRAMe : COUNT :
AUTO).
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Parameters:
<Subframes> <numeric value> (integer only)
*RST: 1
Example: //Define number of frames to analyze manually

FRAM:COUN:STAT ON
FRAM:COUN:AUTO OFF
FRAM:COUN 20

Manual operation: See "Number of Frames to Analyze" on page 109

[SENSe:][LTE:]JFRAMe:COUNt:AUTO <State>

Turns automatic selection of the number of frames to analyze on and off.

Parameters:
<State> ON |1
Selects the analyzed number of frames according to the LTE
standard.
OFF |0
Turns on manual selection of the number of frames.
Example: /[Turn on automatic selection of analyzed frames

FRAM:COUN:AUTO ON

Manual operation: See "Frame Analysis" on page 109

[SENSe:][LTE:]JFRAMe:COUNt:STATe <State>

Turns manual selection of the number of frames you want to analyze on and off.

Parameters:
<State> ON |1
You can set the number of frames to analyze.
OFF | 0
The R&S VSE analyzes the frames captured in a single sweep.
*RST: ON
Example: /[Turn on manual selection of number of frames

FRAM:COUN:STAT ON

Manual operation: See "Overall Frame Count" on page 108

[SENSe:][LTE:]JFRAMe:SCOunt <Subframes>

Selects the maximum number of subframes to analyze.
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Selecting a number of subframes different from the default one may become neces-
sary if the capture time is less than 20.1 ms.

Parameters:
<Subframes> ALL
Analyzes all subframes of a frame (10).
<numeric value> (integer only)
Number of subframes that the application analyzes.
Range: 1t09
*RST: ALL
Example: /[Select number of analyzed subframes
FRAM:SCO 3

Manual operation: See "Maximum Number of Subframes per Frame to Analyze"
on page 109

[SENSe:]SWAPiq <State>

Turns a swap of the | and Q branches on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Swap | and Q branches
SWAP ON

Manual operation: See "Swap I/Q" on page 108

[SENSe:]SWEep:TIME <CaptureLength>

Defines the capture time.

Parameters:

<CaptureLength> <numeric value>
*RST: 20.1 ms /40.1 ms (DL TDD)
Default unit: s

Example: /[Define capture time

SWE:TIME 40ms

Manual operation: See "Capture Time" on page 108

7.8.2.6 Trigger

The trigger functionality of the LTE measurement application is the same as that of the
R&S VSE.

For a comprehensive description of the available remote control commands for trigger
configuration, see the documentation of the R&S VSE.
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TRIGQEN: SEQUENCETDTIME...uuuiieiieiiie e e e eeteteee e e ettt e e e e e et ee s e e e e et s e e e e e eaaanseeeeentaaeaaaens 234
TRIGger[:SEQuence]:HOLDOff<ant>[:TIME]........uciiiiieeieiieeeeeeeeiee e e e e eeevee e e e e eeee e e e e ee s 234
TRIGger[:SEQuUence]:IFPOWErHOLDO.........uuuuieiieeaaaaaae e e e e e e e ee e e e e e s 235
TRIGger[:SEQUENCE]: IFPOWEIHY STErESIS. ...uuuuururrerurunaaaaaieieeeeeeeeeaeeeeeereeeeeeeeeeeeenennnnnnnnns 235
TRIGger[:SEQuence]:.LEVel<ant>[:EXTernal<tp>].......ccceerieiiiiiiiiieeeeeiiie e eeane e 235
TRIGger[:SEQUENCE]:LEVEI<aNt> IFPOWEN . ....uuiiiiiiiiiiiie e eeeiiiee e e et e e e e eebe s e e e eera e e 236
TRIGger[:SEQuence]:LEVel<ant>1QPOWET.......c.uuieieeriiiiieieeeeeciiae e e e e e e e eeane e e e eeenaans 236
TRIGger[:SEQuence]:LEVel<ant>RFPOWET.........ccuuuiiiieiieicie e eeeeee e e eee e e e e e e e e e eees 236
TRIGQer:SEQUENCE]:LEVEIMAPOWET.......cceviiice et e ee et e e e e e e e e e e e e e ena e 237
TRIGger[:SEQuUence]:MAPOWEIHOLDO.......cuuuiuieeeeeaaaaaae e e e e e e e e e e e e e e e eeeeeeee s 237
TRIGger[:SEQUENCE]:MAPOWEIHY STEIESIS. ....cuvvrurrrriririiaiaieieieeeeeeeeeeeseeserereereesessrssranan.. 237
TRIGQEN:SEQUENCEI:PORTSANE ... .ciiiiiiiiiee et e et e e e e et e e e e e e et e e e e e esaba e e e s eesanas 238
TRIGQEN:SEQUENCE]:SLOPE.... it ieiiiie e eeeeiicie et e ettt e e e e et e e e e e raaaa e s e e e eesnaeaaees 238
TRIGger[:SEQUeNCce]:SMSettiNg<ant™......c.cuuuuuiuuuiieae e 238
TRIGQer[:SEQUENCE]:SOURCESANES......ciiieeiercieeeeeeiicie e e e e e e e e e e e e e e e e e e e eean e 239

TRIGger[:SEQuence]:DTIMe <DropoutTime>

Defines the time the input signal must stay below the trigger level before a trigger is
detected again.

For input from the "Analog Baseband" interface using the baseband power trigger
(BBP), the default drop out time is set to 100 ns to avoid unintentional trigger events
(as no hysteresis can be configured in this case).

Parameters:
<DropoutTime> Dropout time of the trigger.

Range: 0sto10.0s
*RST: Os
Default unit: S

TRIGger[:SEQuence]:HOLDoff<ant>[:TIME] <Offset>

Defines the trigger offset.

Suffix:

<ant> 1...4 (antenna)

Parameters:

<Offset> <numeric value>
*RST: Os
Default unit: s

Example: /[Define trigger offset

TRIG:HOLD 5MS

Manual operation: See "Triggering multiple data streams (MIMO measurements)"
on page 111
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TRIGger[:SEQuence]:IFPower:HOLDoff <Period>
Defines the holding time before the next trigger event.

Note that this command can be used for any trigger source, not just IF Power
(despite the legacy keyword).

Parameters:
<Period> Range: O0s to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR EXT

Sets an external trigger source.
TRIG:IFP:HOLD 200 ns

Sets the holding time to 200 ns.

TRIGger[:SEQuence]:IFPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis, which is only available for "IF Power" trigger sources.

Parameters:

<Hysteresis> Range: 3 dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR IFP

Sets the IF power trigger source.
TRIG:IFP:HYST 10DB

Sets the hysteresis limit value.

TRIGger[:SEQuence]:LEVel<ant>[:EXTernal<tp>] <Level>

Defines the level for an external trigger.

Suffix:

<ant> 1...4 (antenna)

<tp> 1...3 (trigger port)

Parameters:

<Level> Range: 0.5V to 3.5V
*RST: 14V
Default unit: V

Example: /[Define trigger level

TRIG:LEV 2V

Manual operation: See "Triggering multiple data streams (MIMO measurements)"
on page 111
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TRIGger[:SEQuence]:LEVel<ant>:IFPower <Level>

Defines the power level at the third intermediate frequency that must be exceeded to
cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:
<ant> 1...4 (antenna)
Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the specifications document.
*RST: -10 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR IFP
TRIG:LEV:IFP -30dBm

TRIGger[:SEQuence]:LEVel<ant>:IQPower <Level>
Defines the magnitude the I/Q data must exceed to cause a trigger event.

Note that any RF attenuation or preamplification is considered when the trigger level is
analyzed. If defined, a reference level offset is also considered.

Suffix:

<ant> Instrument

Parameters:

<Level> <numeric value>
Range: -130 dBm to 30 dBm
*RST: -20 dBm
Default unit: dBm

Example: //Define trigger level

TRIG:SOUR IQP
TRIG:LEV:IQP -30dBm

TRIGger[:SEQuence]:LEVel<ant>:RFPower <Level>

Defines the power level the RF input must exceed to cause a trigger event. Note that
any RF attenuation or preamplification is considered when the trigger level is analyzed.
If defined, a reference level offset is also considered.

The input signal must be between 500 MHz and 8 GHz.

Suffix:
<ant> 1...4 (antenna)
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Parameters:
<Level> <numeric value>
For details on available trigger levels and trigger bandwidths see
the specifications document.
*RST: -20 dBm
Default unit: dBm
Example: /[Define trigger level

TRIG:SOUR RFP
TRIG:LEV:RFP -30dBm

TRIGger[:SEQuence]:LEVel:MAPower <TriggerLevel>

Defines the power level that must be exceeded to cause a trigger event for (offline)
input from a file.

Parameters:

<TriggerLevel> For details on available trigger levels and trigger bandwidths,
see the specifications document.
Default unit: DBM

Example: TRIG:LEV:MAP -30DBM

TRIGger[:SEQuence]:MAPower:HOLDoff <Period>

Defines the holding time before the next trigger event for (offline) input from a file.

Parameters:
<Period> Range: Os to 10s
*RST: Os
Default unit: S
Example: TRIG:SOUR MAGN

Sets an offline magnitude trigger source.
TRIG:MAP:HOLD 200 ns

Sets the holding time to 200 ns.

TRIGger[:SEQuence]:MAPower:HYSTeresis <Hysteresis>

Defines the trigger hysteresis for the (offline) magnitude trigger source (used for input

from a file).

Parameters:

<Hysteresis> Range: 3dB to 50 dB
*RST: 3dB
Default unit: DB

Example: TRIG:SOUR MAP

Sets the (offline) magnitude trigger source.
TRIG:MAP:HYST 10DB

Sets the hysteresis limit value.
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TRIGger[:SEQuence]:PORT<ant> <port>

Selects the trigger port for measurements with devices that have several trigger ports.

Suffix:
<ant> 1...4 (antenna)
Parameters:
<port> PORT1
PORT2
PORT3
Example: /[Select trigger port 1

TRIG:PORT PORT1

Manual operation: See "Triggering multiple data streams (MIMO measurements)"
on page 111

TRIGger[:SEQuence]:SLOPe <Type>
Selects the trigger slope.

Parameters:
<Type> POSitive | NEGative

POSitive
Triggers when the signal rises to the trigger level (rising edge).

NEGative
Triggers when the signal drops to the trigger level (falling edge).

*RST: POSitive
Example: TRIG:SLOP NEG

Manual operation: See "Triggering multiple data streams (MIMO measurements)"
on page 111

TRIGger[:SEQuence]:SMSetting<ant> <State>

Selects the trigger configuration for secondary analyzers in a MIMO setup.

Suffix:

<ant> Instrument

Parameters:

<State> ON |1
Uses the same trigger configuration as the primary analyzer.
OFF | 0
Uses a custom trigger configuration for the selected analyzer.
*RST: ON

Example: //[Second analyzer uses same configuration as primary analyzer

TRIG:SMS2 ON
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Manual operation:  See "Triggering multiple data streams (MIMO measurements)"
on page 111

TRIGger[:SEQuence]:SOURce<ant> <Source>

Selects the trigger source.

Note that the availability of trigger sources depends on the connected instrument.
Note on external triggers:

If a measurement is configured to wait for an external trigger signal in a remote control
program, remote control is blocked until the trigger is received and the program can
continue. Make sure this situation is avoided in your remote control programs.

Suffix:

<ant> Analyzer
Parameters:

<Source> IMMediate

Free run (no trigger event to start a measurement).

EXT | EXT2 | EXT3 | EXT4

Trigger signal from the corresponding "Trigger Input / Output”
connector on the connected instrument, or the oscilloscope's
corresponding input channel (if not used as an input source).
For details on the connectors see the instrument's Getting Star-
ted manual.

RFPower

Measurement starts when the first intermediate frequency
exceeds a certain level.

(Frequency and time domain measurements only.)

IFPower

Measurement starts when the second intermediate frequency
exceeds a certain level.

IQPower

Measurement starts when the sampled 1/Q data exceeds a cer-
tain magnitude.

For applications that process 1/Q data, such as the 1/Q analyzer
or optional applications.

PSEN

External power sensor

MAGNitude

For (offline) input from a file, rather than an instrument.

The trigger level is specified by TRIGger [ : SEQuence] :
LEVel :MAPower.

*RST: IMMediate

Manual operation: See "Triggering multiple data streams (MIMO measurements)"
on page 111
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7.8.2.7 Demodulation

CONFigure[:.LTE]:DL[:CC<cc>]:MIMO:CROSStaIK.........ceeeerrerrieieeeeeiiiieeeeeeeerieeeeeeeeena e 240
[SENSE:|[LTE:IDL:DEMOG:MCFIEN. ... eeeeeeeeeeeeeeeeseseeeeeeeeeeeeeereseseseseseseseseseseeeeeeeesenesesesenen. 240
[SENSE:][LTE:IDL:DEMOU:MOFTYPE. cveeeerereeereereeseesseseeseseseesessseesesessseeseeseessesseeseesesesesens 240
[SENSE:][LTE:IDL:DEMOG:CBSCIAMDBING. .. eeeeereeereeeeseseseseseseseeseseresseseseseesesesesseseeenes 241
[SENSEe:][LTE:]DL:DEMOA:DACHENNEIS. .....cceevereeieeieetee e eee e e e e e e e e e e e e e e eeaaa s 241
[SENSE:][LTE:IDL:DEMOA:EVMCAIC. ....cceeeeeeeeeeeeeeeeeeeeeeeeeeeesesse s e s e e e e e e e e e aeaeaeeeeeeeeeeees 241
[SENSE:][LTE:]DL:DEMOA:PRDALA. ......ccvuuueeeeeieeiiieeeeeeieteeeeeeeeeaeeeeeseesnaaeeeeeessnseeeeeennas 242
[SENSE:][LTE:]DL:DEMOG:SISYNC...cettuuiieeieiiitiieeeeeeetiee e e ee ettt eeeeeeeeaae e e e e eeeba e e aeeeenranenns 242

CONFigure[:LTE]:DL[:CC<cc>]:MIMO:CROSstalk <State>

Turns MIMO crosstalk compensation on and off.

Suffix:
<cc> 1...16 (component carrier)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on crosstalk compensation

CONF:DL:MIMO:CROS ON

Manual operation: See "Compensate Crosstalk" on page 114

[SENSe:][LTE:]DL:DEMod:MCFilter <State>

Turns suppression of interfering neighboring carriers on and off (e.g. LTE, WCDMA,

GSM etc).
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on interference suppression

DL:DEM:MCFEF ON

Manual operation: See "Multicarrier Filter" on page 114

[SENSe:][LTE:]DL:DEMod:MCFType <FilterType>
Selects the multicarrier filter type.

Prerequisites for this command
e Turn on multicarrier filter ([ SENSe: ] [LTE: ] DL:DEMod:MCFilter).

Choosing the filter width is only possible for certain channel bandwidths.

Parameters:
<FilterType> NARRow | WIDE

*RST: NARRow
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Example: /[Select multicarrier filter
CONF:DL:BW BWS5 00
DL:DEM:MCF ON
DL:DEM:MCFT WIDE

Manual operation: See "Multicarrier Filter" on page 114

[SENSe:][LTE:]DL:DEMod:CBSCrambling <State>

Turns scrambling of coded bits on and off.

Parameters:
<State> ON|OFF|1]0

*RST: ON
Example: /IDescramble coded bits

DL:DEM:CBSC ON

Manual operation: See "Scrambling of Coded Bits" on page 115

[SENSe:][LTE:]DL:DEMod:DACHannels <State>

Turns the decoding of all control channels on and off.

Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on decoding of all control channels

DL:DEM:DACH ON

Manual operation: See "Decode All Channels" on page 115

[SENSe:][LTE:]DL:DEMod:EVMCalc <Calculation>

Selects the EVM calculation method.

Parameters:
<Calculation> TGPP
3GPP definition
OTP
Optimal timing position
*RST: TGPP
Example: /[Select EVM calculation method

DL:DEM:EVMC TGPP

Manual operation: See "EVM Calculation Method" on page 115
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[SENSe:][LTE:]DL:DEMod:PRData <Reference>
Selects the type of reference data to calculate the EVM for the PDSCH.

Parameters:
<Reference> AUTO
Automatic identification of reference data.

ALLO
Reference data is 0, according to the test model definition.

PS23
PDSCH based on ORAN PN23 (pseudo random sequence 23).

Example: /[Select reference data for PDSCH demodulation
DL:DEM:PRD ALLO

Manual operation: See "PDSCH Reference Data" on page 116

[SENSe:][LTE:]DL:DEMod:SISYnc <State>

Turns suppression of 5G resources with a 30 kHz subcarrier spacing (dynamic spec-
trum sharing) on and off.

Parameters:

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

Example: /[Turn on suppression

DL:DEM:SISY ON

Manual operation: See "Suppress Interferer for Synchronization" on page 116

7.8.2.8 Estimation & compensation

Parameter estimation

[SENSE:][LTE:IDL:DEMOG:BESTIMALON. .. .evvreereeereeeeseeeseeseessessessessseseeeseseessesseeseeseeseesens 242
[SENSE:][LTE:IDL:DEMOG: CESTIMAON. 11+.vveveeeeeeeeeeeeeeereesessseseeeseseesessseeseessessessessesseesses 243

[SENSe:][LTE:]DL:DEMod:BESTimation <State>

Turns boosting estimation on and off.

Parameters:
<State> ON|OFF|1]0
*RST: ON
Example: /[Turn on boosting estimation

DL:DEM:BEST ON

Manual operation: See "Boosting Estimation” on page 112
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[SENSe:][LTE:]DL:DEMod:CESTimation <Type>
Selects the channel estimation type.

Parameters:
<Type> OFF
Turns off channel estimation.

PIL
Optimal, pilot only

PILP
Optimal, pilot and payload

TGPP
3GPP EVM definition

*RST: TGPP

Example: /[Select channel estimation type
DL:DEM:CEST TGPP

Manual operation: See "Channel Estimation" on page 112

Error compensation

[SENSEe:][LTE:IDL:TRACKINGIPHASE. .....ceeieeeieieiiiieinieeeaaseae e e e e e e eeeaeaeaeeeeeeeeeaeeeeeennnnnnnnnnn 243
[SENSE:JILTE:IDL: TRACKING: TIME ... vreeeeeeeeeeeseseseeeeeseseeeseseseseeeeseseseseseseseseseseseseeeeeneees 243

[SENSe:][LTE:]DL:TRACking:PHASe <Type>
Selects the phase tracking type.

Parameters:
<Type> OFF
Deactivate phase tracking
PIL
Pilot only
PILP
Pilot and payload
*RST: OFF
Example: //Select phase tracking type

DL:TRAC:PHAS PILPAY

Manual operation: See "Phase" on page 112

[SENSe:][LTE:]DL:TRACKking:TIME <State>
Turns timing tracking on and off.

Parameters:
<State> ON|OFF|1]0

*RST: OFF
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Example: /[Turn on timing tracking
DL:TRAC:TIME ON

Manual operation: See "Time Tracking" on page 113
Automatic configuration

Commands to configure the application automatically described elsewhere.
e DISPlay[:WINDow<n>] [:SUBWindow<w>]:TRACe<t>:Y[:SCALe] :AUTO

[SENSe:]JADJust: CONFigure:LEVEl:DURGLION. ......vuvureecieeieieieeeeeeeeeeeeeeeeeeeeeveesararnnennnns 244
[SENSe:]ADJust: CONFigure:LEVel:DURatioN:MODE............uuuuueuueaaaiaieieeeeeeeeeaeeeeeseeeeeeens 244
[SENSE:JADJUSECONFIGUIEILTE....cctuuieieeeieeiiieeeeeeiteee e e e ettt e e e e e e eabe e e e s eeesaaeeaesensannaeaaens 245
[SENSE:JADJUSELEVEISANT>.....coiiiiieieeeiiiiee et e ettt e e e e et e e e e e et e e e e eeesbaeeeeeeeanan 245
[SENSeE:JADJUSELEVEISKANt> I ALL..c..iniiiiiiciiee e e e 245

[SENSe:]JADJust:CONFigure:LEVel:DURation <Duration>

To determine the ideal reference level, the R&S VSE performs a measurement on the
current input data. This command defines the length of the measurement if [SENSe:
JADJust :CONFigure:LEVel :DURation:MODE is set to MANual

Parameters:

<Duration> Numeric value in seconds
Range: 0.001 to 16000.0
*RST: 0.001
Default unit: s

Example: ADJ:CONF:DUR:MODE MAN

Selects manual definition of the measurement length.
ADJ:CONF:LEV:DUR bms
Length of the measurement is 5 ms.

Manual operation: See "Auto Level" on page 105

[SENSe:]JADJust:CONFigure:LEVel:DURation:MODE <Mode>

To determine the ideal reference level, the R&S VSE performs a measurement on the
current input data. This command selects the way the R&S VSE determines the length
of the measurement .

Parameters:

<Mode> AUTO
The R&S VSE determines the measurement length automati-
cally according to the current input data.
MANual
The R&S VSE uses the measurement length
defined by [SENSe: ]ADJust:CONFigure:LEVel :DURation
on page 244.

*RST: AUTO
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Manual operation: See "Auto Level" on page 105

[SENSe:]JADJust:CONFigure:LTE

Automatically detects several signal characteristics and selects the appropriate param-
eters in the application.

The following signal characteristics are automatically detected.

e Carrier bandwidth

Example: //Determine signal characteristics based on the measurement

signal
ADJ:CONF:LTE

Usage: Event

Manual operation: See "Auto LTE" on page 117

[SENSe:]JADJust:LEVel<ant>

Initiates a single (internal) measurement that evaluates and sets the ideal reference
level for the current input data and measurement settings. This ensures that the set-
tings of the RF attenuation and the reference level are optimally adjusted to the signal
level without overloading the R&S VSE or limiting the dynamic range by an S/N ratio
that is too small.

Suffix:

<ant> 1...4 (antenna)

Example: /[Auto level on one instrument
ADJ:LEV2

Usage: Event

Manual operation: See "Auto Level" on page 105
See "Auto leveling" on page 117

[SENSe:]ADJust:LEVel<ant>:ALL

Determines the ideal reference level based on the current measurement data and
settings on all connected input sources.

This ensures that the settings of the RF attenuation and the reference level are opti-
mally adjusted to the signal level without overloading the R&S VSE or limiting the
dynamic range by an S/N ratio that is too small.

The command is available for MIMO measurements with more than one input source.

Suffix:

<ant> irrelevant

Example: /[Auto level all connected instruments
ADJ:LEV:ALL

Usage: Event
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7.9

7.9.1

Analysis

Manual operation: See "Auto Level" on page 105
See "Auto leveling" on page 117

Configuring time alignment measurements

All commands specific to the Transmit On/Off Power measurement are listed below.

Commands to configure Transmit On/Off Power measurement described elsewhere:
® [SENSe:]FREQuency:CENTer[:CC<cc>] on page 225

e Commands in "Signal characteristics" on page 185

e Commands in "Synchronization signal" on page 202

CONFIgure[:LTE]:CAGGIregation:STATE. .. ... cceieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeesnnnnnaaaaaaaeeeeesaaaes 246

CONFigure[:LTE]:CAGGregation:STATe <State>
Turns carrier aggregation for time alignment error measurements on and off.

You can select the number of component carriers with CONFigure [ : LTE] : NOCC.

Parameters:
<State> ON|OFF|1]0

*RST: OFF
Example: /[Select 2 component carrier

CONF:CAGG:STAT ON

CONF:NOCC 2
Analysis
@ TTACE BXPOI . it e e e e e e e e e e e e e e e e e e e ——————————————— 246
®  MICTOSEIVICE EXPOI ... eieieieeeiaeeee e e e e e e et e e e e et e et e e et eeeee et aesaseaeeeeeaseaaaeaeeeeeenennnnns 248
®  EVvaluation rANgE.....ccciiiii i a e e e 248
O Y-AXIS SCAIB. .. e e 252
@  RESUIL SEHINGS...uutiiiiciii e ———— 254

Trace export

FORMat:DEXPOI:DSEPAIAtOr. ... .ccccvvueieeeeeeretieeeeeeetteeeeeeeeetaeeeeeeerssteseeseessaneeeesrennannns 247
FORMat:DEXPOIMHEADET......cuuueeeeeeeeteeeeeeeeeee e e e e e eeee e e e e eeeaaae e e e s eeaanseeeeeeranaeeeeeeesraneens 247
FORMAt DEXPOI: TRACES. . .enctteeteiee ettt ettt e e e e e e e e e s e e e e ensenenenees 247
MMEMOIY:STORESNZTRACE. ..ccetetietutenuuuaaaaaaaaeeeeeeeaaaeaeeeeeeeeeeeeeeeeentnnnnnaaaaaaeaeeeeaaaaaees 248
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FORMat:DEXPort:DSEParator <Separator>
Selects the decimal separator for data exported in ASCII format.
Parameters:
<Separator> POINt | COMMa

COMMa

Uses a comma as decimal separator, e.g. 4,05.

POINt

Uses a point as decimal separator, e.g. 4.05.

*RST: *RST has no effect on the decimal separator.

Default is POIN.

Example: FORM:DEXP:DSEP POIN

Sets the decimal point as separator.

FORMat:DEXPort:HEADer <State>

If enabled, additional instrument and measurement settings are included in the header
of the export file for result data. If disabled, only the pure result data from the selected
traces and tables is exported.

Trace data resulting from encrypted file input cannot be queried.
Parameters:
<State> ON|OFF |01

*RST: 1

FORMat:DEXPort:TRACes <Selection>

Selects the data to be included in a data export file (see MMEMory : STORe<n>:TRACe
on page 248).

Trace data resulting from encrypted file input cannot be queried.

Parameters:

<Selection> SINGle | ALL
SINGle
Only a single trace is selected for export, namely the one speci-
fied by the MMEMory : STORe<n>: TRACe command.
ALL
Selects all active traces and result tables (e.g. "Result Sum-
mary", marker peak list etc.) in the current application for export
to an ASCII file.
The <trace> parameter for the MMEMory : STORe<n>:TRACe
command is ignored.

*RST: SINGle
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MMEMory:STORe<n>:TRACe <Trace>, <FileName>
Exports trace data from the specified window to an ASCII file.
You cannot query trace data resulting from encrypted file input.

Suffix:
<n> Window

Parameters:
<Trace> Number of the trace to be stored

<FileName> String containing the path and name of the target file.

Example: MMEM: STOR1:TRAC 1, 'C:\TEST.ASC'
Stores trace 1 from window 1 in the file TEST.ASC.

Microservice export

MMEMOry:STORESN>:IMSERVICE. ....uuuiieeiiiitiiieeeieetitieeeeeeeetiaeeeeeeeataeseeseestnaeeaesessnnaaaeeees 248

MMEMory:STORe<n>:MSERvice <FileName>
Exports the signal configuration to the microservice.

Suffix:
<n> irrelevant

Parameters:
<FileName> String containing the path and name of the file.
The file extension is .m5g.

Example: //[Export to microservice
MMEM: STOR:MSER 'signal.xxx'

Evaluation range

CONFigure[:LTE]:DL[:CC<CC>]:BF:AP:CELL........ccceeeeeeeeeeeeerereetiteeeeeese e e e e e eeeeeeeeeeeeeeeeens 248
CONFigure[:LTE]:DL[:CC<CC>]:BF:AP:CSl....cciiiiiee ettt eeraaes 249
CONFigUre[:LTE]:DL[:CC<CC]:BF:APEUERS]-«.vveeeeeeeeeeeeeeeeseseseeeseseeeseseseseseeeeeesesesesesenen. 249
[SENSe:][LTE:][CC<cC>:]ALLOCAtION:SELEC.....cceieeeieieeeeeeeeiee e eeeeeeree e ee et e e e e eeereaeeeeees 250
[SENSE:][LTE:[[CCLCC> JCARRIEISELECL. .v.v.vreereeereeeeeeseseeseseseseeseeeeeeseseseseeseseseesesesesesen. 250
[SENSE:][LTE:]J[CC<cc>:LOCAtiON:SELECE....ccivvueieeieeeiie e e eeeeeee et e e e e e 251
[SENSe:][LTE:][CC<cc>:]IMODUIAtION:SELECE. .....cceveieeeeeeeeeeeieiieiiieeeeeaeae e e e e e e eeaeeaeeeeeeeeeees 251
[SENSE:][LTE:][CC<cC>:]SUBFrame:SELECE.....cuuueiiiiiiiiiieeeeeeeeiee e ettt e e e e e e e e e 252
[SENSE:][LTE:][CC<CC>:ISYMBOL:SELEC.....ccevvtieieeieetie ettt 252

CONFigure[:LTE]:DL[:CC<cc>]:BF:AP:CELL <Port>

Selects the antenna port for which beamforming measurement results are displayed.
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The availabilty of ports depends on the number of transmit antennas and number of
beamforming layers.

Suffix:

<cc> Component Carrier

Parameters:

<Port> Antenna port used by the cell reference signal.
ALL
Shows the results for all antenna ports.
AP_O0|AP_1]|AP_2]|AP_3
Shows the results for antenna port 0, 1, 2 or 3 only.
*RST: ALL

Example: /[Display results for all antenna ports

CONF:DL:BF:AP:CELL ALL

Manual operation: See "Beamforming Selection" on page 125

CONFigure[:LTE]:DL[:CC<cc>]:BF:AP:CSI <Port>
Selects the antenna port for which beamforming measurement results are displayed.

The availabilty of ports depends on the number of transmit antennas and number of
beamforming layers.

Suffix:

<cc> Component Carrier

Parameters:

<Port> Antenna port used by the CSI reference signal.
ALL
Shows the results for all antenna ports.
AP_15| AP_16 | AP_17 | AP_18 | AP_19 | AP20 | AP21 |
AP22
Shows the results for antenna port 15 to antenna port 22 only.
*RST: ALL

Example: /[Display results for all antenna ports

CONF:DL:BF:AP:CSI ALL

Manual operation: See "Beamforming Selection" on page 125

CONFigure[:LTE]:DL[:CC<cc>]:BF:AP[:UERS] <Port>
Selects the antenna port for which beamforming measurement results are displayed.

The availabilty of ports depends on the number of transmit antennas and number of
beamforming layers.

User Manual 1176.8980.02 — 15 249



Remote control

R&S®VSE-K10x (LTE Downlink)

Suffix:
<cc>

Parameters:
<Port>

Example:

Manual operation:

Analysis

Component Carrier

Antenna port used by the UE reference signal.

ALL

Shows the results for all antenna ports.

AP_5 7|AP_8|AP_9|AP_10| AP_11 | AP_12 | AP_13|
AP_14

Shows the results for antenna port 5/7, 8, 9, 10, 11, 12, 13 or 14
only.

*RST: ALL

/[Display results for all antenna ports
CONF:DL:BF:AP:UERS ALL

See "Beamforming Selection" on page 125

[SENSe:][LTE:][CC<cc>:]ALLocation:SELect <Allocation>

Filters the displayed results in the constellation diagram by a certain type of allocation.

Suffix:
<cc>

Parameters:
<Allocation>

Example:

Manual operation:

1...16 (component carrier)

ALL
Shows the results for all allocations.

<numeric_value> (integer only)

Shows the results for a single allocation type.

Allocation types are mapped to numeric values. For the

code assignment, see Section 7.5.1.28, "Return value codes",
on page 158.

*RST: ALL

/[Display results for PDCCH
ALL:SEL -11

See "Evaluation range for the constellation diagram"
on page 124

[SENSe:][LTE:][CC<cc>:]CARRIier:SELect <Carrier>

Filters the results in the constellation diagram by a certain subcarrier.

Suffix:
<cc>

Parameters:
<Carrier>

User Manual 1176.8980.02 — 15

1...16 (component carrier)

ALL
Shows the results for all subcarriers.

250



R&S®VSE-K10x (LTE Downlink) Remote control

Analysis

<numeric_value> (integer only)
Shows the results for a single subcarrier.

*RST: ALL

Example: /[Display results for subcarrier 1
CARR:SEL 1

Manual operation: See "Evaluation range for the constellation diagram"
on page 124

[SENSe:][LTE:][CC<cc>:]LOCation:SELect <Location>

Selects the data source of the constellation diagram.

Suffix:
<cc> Component Carrier
Parameters:
<Location> AMD
After the MIMO decoder
BMD
Before the MIMO decoder
*RST: BMD
Example: //Use data from after the MIMO decoder

LOC:SEL AMD

Manual operation: See "Evaluation range for the constellation diagram”
on page 124

[SENSe:][LTE:][CC<cc>:]MODulation:SELect <Modulation>

Filters the results in the constellation diagram by a certain type of modulation.

Suffix:

<cc> 1...16 (component carrier)

Parameters:

<Modulation> ALL
Shows the results for all modulation types.
<numeric_value> (integer only)
Shows the results for a single modulation type.
Modulation types are mapped to numeric values. For the
code assignment, see Section 7.5.1.28, "Return value codes",
on page 158.
*RST: ALL

Example: /IDisplay results for all elements with a QPSK modulation
MOD:SEL 2

Manual operation: See "Evaluation range for the constellation diagram"
on page 124
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[SENSe:][LTE:][CC<cc>:]SUBFrame:SELect <Subframe>
Selects the subframe to be analyzed.
Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Subframe> ALL | <numeric value>
ALL
Select all subframes
0...39
Select a single subframe
*RST: ALL
Example: /[Display results for all subframes
SUBF:SEL ALL
Manual operation: See "Subframe Selection" on page 124
[SENSe:][LTE:][CC<cc>:]SYMBol:SELect <Symbol>
Filters the results in the constellation diagram by a certain OFDM symbol.
Suffix:
<cc> 1...16 (component carrier)
Parameters:
<Symbol> ALL
Shows the results for all subcarriers.
<numeric_value> (integer only)
Shows the results for a single OFDM symbol.
*RST: ALL
Example: /[Display result for OFDM symbol 2
SYMB:SEL 2
Manual operation: See "Evaluation range for the constellation diagram”
on page 124
7.9.4 Y-axis scale
DISPlay[: WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALEJ:AUTO. ....ccvereeerereearerenrnne 252
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MAXiMUM..........ceccrrurrnr... 253
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE]:MINiMUM..........crerrreruer.. 253

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:AUTO <ONCE>
Automatically scales the y-axis of a diagram based on the displayed results.

Suffix:
<n> 1...16 (window)
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<w> 1...2 (view)
<t> irrelevant
Setting parameters:
<ONCE> ALL
Scales the y-axis in all windows for an ideal viewing experience.
DEFault
Restores the default scale of the y-axis.
ONCE
Scales the y-axis in a specific window for an ideal viewing expe-
rience.
Example: //Automatically scale the y-axis in subwindow 2 of window 2

DISP:WIND2:SUBW2:TRAC:Y:AUTO ONCE
Usage: Setting only

Manual operation: See "Auto Scaling" on page 117
See "Automatic scaling of the y-axis" on page 121

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
<Value>

Defines the maximum value displayed on the y-axis of a diagram.

Suffix:

<n> 1...16 (window)

<w> 1...2 (view)

<t> irrelevant

Parameters:

<Value> Maximum displayed value. The unit and value range depend on
the selected diagram.

Example: //Define maximum value on y-axis in subwindow 2 of window 2

DISP:WINDZ2:SUBW2:TRAC:Y:MAX O

Manual operation: See "Manual scaling of the y-axis" on page 121

DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINimum
<Value>

Defines the minimum value displayed on the vertical diagram axis.

Suffix:

<n> 1...16 (window)
<w> 1...2 (view)

<t> irrelevant
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Parameters:
<Value> Minimum displayed value. The unit and value range depend on
the selected diagram.
Example: //Define minimum value on y-axis in subwindow 2 of window 2
DISP:WIND2:SUBW2:TRAC:Y:MIN -50
Manual operation: See "Manual scaling of the y-axis" on page 121
Result settings
CALCulate<n>:MARKEr<m>:COUPING......ccettttieieieeeiiiiieiieinieeeaaaaae e e e e e e eeaaeaeaeeeeeeeeaeeenans 254
DISPlay[:WINDow<n>][:SUBWINdow<w>]:COUPING. ... .ccctteeeeeeeeeeeaaeeeeeieeeeeeeeeeeeeneeieees 254
L N 255
UNITECAXES . ¢ttt ttteeee e et e ettt et e e e e e e e e e st et e e e e e e e e e e s aa s b bbbt et e e eaeeeseeaannsnbeeeeeeeeaeeeesanan 255
UNITEEV M. ettt ettt e e et e e e e e e et et e e e e e e e ea s enn e eeasennaenneenns 255

CALCulate<n>:MARKer<m>:COUPIling <State>

Couples or decouples markers in different result displays to each other.

Suffix:
<n> irrelevant
<m> irrelevant
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: //ICouple markers to each other.

CALC:MARK:COUP ON

Manual operation: See "Marker Coupling" on page 127

DISPlay[:WINDow<n>][:SUBWindow<w>]:COUPIling <State>
Couples or decouples result display tabs (subwindows).

Subwindow coupling is available for measurements with multiple data streams (like
carrier aggregation).

Suffix:
<n> 1...16 (window)
<w> 1...2 (subwindow)
Parameters:
<State> ON|OFF|1]0
*RST: OFF
Example: /[Turn on subwindow coupling

DISP:COUP ON
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Manual operation: See "Subwindow Coupling" on page 127

UNIT:BSTR <Unit>
Selects the way the bit stream is displayed.

Parameters:
<Unit> SYMbols
Displays the bit stream using symbols

BITs
Displays the bit stream using bits

LLR
Displays the log-likelihood ratios.
Available for neural receiver measurements.

*RST: SYMbols

Example: /[Display bit stream as bits
UNIT:BSTR BIT

Manual operation: See "Bitstream Format" on page 126

UNIT:CAXes <Unit>

Selects the scale of the x-axis for result displays that show subcarrier results.

Parameters:
<Unit> CARR
Shows the number of the subcarriers on the x-axis.
HZ
Shows the frequency of the subcarriers on the x-axis.
Example: /[Display frequency on the x-axis

UNIT:CAX HZ

Manual operation: See "Carrier Axes" on page 127

UNIT:EVM <Unit>
Selects the EVM unit.

Parameters:
<Unit> DB
EVM results returned in dB
PCT
EVM results returned in %
*RST: PCT
Example: /[Display EVM results in %

UNIT:EVM PCT

Manual operation: See "EVM Unit" on page 126
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A11.1

LI Y [ TU I (= (=T (=] [T 256
o Reference of toolbar FUNCHONS. .......cooeeiiieeeeee e 260

Menu reference

Most functions in the R&S VSE are available from the menus.

@ ComMMON R&S VSE MENUS.......iiiiiiiieee ettt ettt e e e e e et eenaaas 256
O  LTE MeEASUIrEMENT MENUS.....uniieiiiiee et e et e e e e e et e e e et s s s e e ra s erneeeans 258

Common R&S VSE menus

The following menus provide basic functions for all applications:

L 1 1= 1= 1 256
L VAV T o o)A ¢ 1 T= o 1 R 257
L I o =Y o3 01T o 1 TR 258
File menu

The "File" menu includes all functionality directly related to any file operations, printing
or setting up general parameters.

For a description of these functions see the "Data Management" chapter in the
R&S VSE base software user manual.

Menu item Correspond- | Description

ing icon in

toolbar
Save IE] Saves the current software configuration to a file
Recall i Recalls a saved software configuration from a file
Save 1Q Recording - Saves the recorded I/Q data from a measurement channel to a

file

Recall 1Q Recording - Loads the recorded I/Q data from a file
Measurement Group > | - Configures measurement channels and groups
> New Group - Inserts a new group in the measurement sequence
> Rename Group - Changes the name of the selected group
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Menu item

Correspond-
ing icon in
toolbar

Description

> New Measurement
Channel

Inserts a new channel in the selected group

> Replace Measure-
ment Channel

Replaces the currently selected channel by the selected applica-
tion.

> Rename Measure-
ment Channel

Changes the name of the selected channel.

> Delete Current Mea-
surement Channel

Deletes the currently selected channel.

> Measurement Group
Setup

Displays the "Measurement Group Setup" tool window.

Instruments >

Configures instruments to be used for input to the R&S VSE
software

> New - Creates a new instrument configuration

> Search - Searches for connected instruments in the network
> Delete All - Deletes all current instrument configurations

> Setup - Hides or displays the "Instrument" tool window
Preset > - Restores stored settings

> Selected Channel

Restores the default software configuration for an individual
channel

> All

Restores the default software configuration globally for the entire
software

> All & Delete Instru-
ments

Restores the default software configuration globally for the entire
software and deletes all instrument configurations

> Reset VSE Layout

Restores the default layout of windows, toolbars etc. in the
R&S VSE

Preferences >

Configures global software settings

> General

> Displayed Items

Hides or shows individual screen elements

> Theme & Color

Configures the style of individual screen elements

> Network & Remote

Configures the network settings and remote access to or from
other devices

> Recording - Configures general recording parameters
Print - Opens "Print" dialog to print selected measurement results
Exit - Closes the R&S VSE

A.1.1.2 Window menu

The "Window" menu allows you to hide or show individual windows.
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For a description of these functions see the "Controlling Instruments and Capturing
Data" chapter in the R&S VSE base software user manual.

Menu item Correspond- | Description
ing icon in
toolbar
Player - Displays the "Player" tool window to recall I/Q data recordings
Instruments - Displays the "Instruments" window to configure input instruments
Measurement Group - Displays the "Measurement Group Setup" window to configure a
Setup measurement sequence
New Window > l—_l Inserts a new result display window for the selected measure-
© ment channel
Channel Information > | - Displays the channel bar with global channel information for the
selected measurement channel
Active Windows > - Selects a result display as the active window; the corresponding
channel is also activated

A.1.1.3 Help menu

The "Help" menu provides access to help, support and licensing functions.

For a description of these functions see the "Basic Operations" and "General Software
Settings" chapters in the R&S VSE base software user manual.

Menu item Correspond- | Description
ing icon in
toolbar
Help t? Opens the Online help window
License - Licensing, version and options information
Support - Support functions
Register VSE - Opens the Rohde & Schwarz support page (http://www.rohde-
schwarz.com/support) in a browser for registration.
Online Support - Opens the default web browser and attempts to establish an
Internet connection to the Rohde & Schwarz product site.
About - Software version information

A.1.2 LTE measurement menus

®  INPUt & OULPUL MENU....ccociee e 259
L IV == Tty (U] o I 1= o [ TS 259
L I - Tot- N 0 1= o T USRI 260
©  MArKEI MENU. .ottt ettt e e e e e e e e aaaaaaaaeeeeeeeeeeeeenns 260
O LiMIES MEBNU...ciiiiiiiiie ettt e e e e e e e e e e e e e e e e e e e e ee e e b e es 260
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A.1.21

A.1.2.2

Input & output menu

Menu reference

The "Input & Output" menu provides functions to configure the input source, frontend
parameters and output settings for the measurement.

This menu is application-specific.

Table A-1: "Input” menu items for LTE measurements

Menu item Description

Amplitude Section 5.1.22, "Amplitude configuration", on page 104

Scale Section 6.1.3, "Scaling diagrams", on page 120

Frequency Section 5.1.21, "Frequency configuration”, on page 103

Trigger Section 5.1.24, "Trigger configuration”, on page 109

Input Source Section 5.1.20, "Selecting the input and output source", on page 99
Output Source

Meas setup menu

The "Meas Setup" menu provides access to most measurement-specific settings, as
well as bandwidth, sweep and auto configuration settings, and the configuration "Over-

view" window.

This menu is application-specific.

Table A-2: "Meas Setup” menu items for LTE measurements

Menu item

Description

Select Measurement

Section 3, "Measurements and result displays", on page 14

Signal Description

Section 5.1.2, "Signal characteristics", on page 61

MIMO Setup

Section 5.1.4, "Configuring MIMO setups", on page 68

PDSCH Settings

Section 5.1.5, "PDSCH demodulation”, on page 71
Section 5.1.6, "PDSCH subframe configuration", on page 73

Trigger / Signal Capture

Section 5.1.23, "Data capture”, on page 108

Parameter Estimation /
Tracking

Section 5.1.25, "Parameter estimation and tracking", on page 111

Demod

Section 5.1.27, "Demodulation”, on page 114

Evaluation Range

Section 6.2.2, "Evaluation range", on page 123

Result Settings

Section 6.2.3, "Result settings", on page 126

Overview

Section 5.1.1, "Configuration overview", on page 59
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A.1.2.3 Trace menu

The "Trace" does not contain any functions for LTE measurements, traces are gener-
ally not configurable.

A.1.2.4 Marker menu

The "Marker" menu provides access to marker-specific functions.

This menu is application-specific.

Table A-3: "Marker"” menu items for LTE measurements

Menu item Correspond- | Description

ing icon in

toolbar
Select marker <x> Section 6.1.5, "Markers", on page 122

ML ™

Marker to Trace - Section 6.1.5, "Markers", on page 122
All Markers Off &V Section 6.1.5, "Markers", on page 122
Marker... a Section 6.1.5, "Markers", on page 122
Search - Section 6.1.5, "Markers", on page 122

A.1.2.5 Limits menu

The "Limits" menu does not contain any functions for LTE measurements.

A.2 Reference of toolbar functions

Common functions can be performed via the icons in the toolbars.

O Individual toolbars can be hidden or displayed.

Hiding and displaying a toolbar
1. Right-click any toolbar or the menu bar.

A context menu with a list of all available toolbars is displayed.

2. Select the toolbar you want to hide or display.

A checkmark indicates that the toolbar is currently displayed.

The toolbar is toggled on or off.
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Note that some icons are only available for specific applications. Those functions are
described in the individual application's User Manual.

General toolbars

The following functions are generally available for all applications:

"Main" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-4: Functions in the "Main" toolbar

Icon Description
--n Overview: Displays the configuration overview for the current measurement channel
w0

Save: Saves the current software configuration to a file

Recall: Recalls a saved software configuration from a file

J| B | i3

IEE Save 1/Q recording: Stores the recorded 1/Q data to a file
’ Recall I/Q recording: Loads recorded 1/Q data from a file
n Print immediately: prints the current display (screenshot) as configured
E Add Window: Inserts a new result display window for the selected measurement channel

MultiView mode: displays windows for all active measurement channels (disabled: only windows
for currently selected channel are displayed)

"Control" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-5: Functions in the "Control” toolbar

Icon Description
Selects the currently active channel
I Analyzer -
> Capture: performs the selected measurement
Pause: temporarily stops the current measurement
O Continuous: toggles to continuous measurement mode for next capture
- Single: toggles to single measurement mode for next capture
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Icon Description
® Record: performs the selected measurement and records the captured data and
results
-, Refresh: Repeats the evaluation of the data currently in the capture buffer without
e capturing new data (VSA application only).

"Help" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-6: Functions in the "Help" toolbar

Icon Description

k? Help (+ Select): allows you to select an object for which context-specific help is displayed

(not available in standard Windows dialog boxes or measurement result windows)

f? Help: displays context-sensitive help topic for currently selected element

Application-specific toolbars

The following toolbars are application-specific; not all functions shown here may be
available in each application:

"Zoom" toolbar

For a description of these functions see the R&S VSE base software user manual.

Table A-7: Functions in the "Zoom" toolbar

Icon Description

Normal mouse mode: the cursor can be used to select (and move) markers in a zoomed display

Zoom mode: displays a dotted rectangle in the diagram that can be expanded to define the
zoom area

Multiple zoom mode: multiple zoom areas can be defined for the same diagram

a5

Zoom off: displays the diagram in its original size

P

[y

Table A-8: Functions in the "Marker" toolbar

Icon Description
°v Place new marker

Percent Marker (CCDF only)

Select marker
%

Marker type "normal”

bl
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Icon Description
v Marker type "delta"
A
v Global peak
AN
¥ Absolute peak
N\ P
(Currently only for GSM application)
«Y Next peak to the left
AN
Vs Next peak to the right
AN
Next peak up (for spectrograms only: search in more recent frames)
Next peak down (for spectrograms only: search in previous frames)
Y/ Global minimum
v, Next minimum left
N4
v, Next minimum right
p4
Next min up (for spectrograms only: search in more recent frames)
Next min down (for spectrograms only: search in previous frames)
| Set marker value to center frequency
CF
v Set reference level to marker value
REF
év All markers off
& Marker search configuration
a Marker configuration
Table A-9: Functions in the "AutoSet" toolbar
Icon Description
-, Refresh measurement results (R&S VSE VSA and OFDM VSA applications only)
Auto level
(178
Auto frequency
FREQ
Auto trigger (R&S VSE GSM application only)
Auto frame (R&S VSE GSM application only)
Auto search (R&S VSE 3GPP FDD application only)
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Icon

Description

Auto scale (R&S VSE 3GPP FDD + Pulse applications only)

Auto scale all (R&S VSE 3GPP FDD + Pulse applications only)

AUTO
ALL

Auto all

Configure auto settings
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CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM:PSIGnal[:AVERage]:RESult?.... .
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL::MAXimum:RESUIt?.........ccccoiiiiiiiiiicceeee 176
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:EVM[:ALL][:AVERage]:RESUI?..........c.ccceeriiiiiieiiiiiiiiiee. 176
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor:MAXimum:RESUIt?............ccooooiiiiiiiiiii e 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:FERRor[:AVERage]:RESUIt?............cccoviriiiiiiiiicneeieee 180
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance:MAXimum:RESUIt?.............cccceniiiniiiiieninnn. 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:GIMBalance[:AVERage]:RESUIt?.............ccceeiiiiniiiiiiiieee 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset:MAXIimum:RESUIR?...........ccooeriiiiiiiiiiiciceeee 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:IQOFfset[:AVERage]:RESUIt?...........cccooviiniiiiiiiiieeiee 181
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror:-MAXimum:RESUIt?..............ccoiiiiiiiiiiis 182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:QUADerror[:AVERage]:RESUIt?..........cccccerniiiiniiiiieieee 182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor:MAXimum:RESult?....... ..182
CALCulate<n>:LIMit<li>[:CC<cc>]:SUMMary:SERRor[:AVERage:RESUIt?...........ccccooiiiiiiiiiiiiieeeee, 182
CALCulate<n>:MARKEr<m>:COUPIING. ......ccutiiiaiiiiiie ittt eb e s 254
CALCUIAtE NS IMARKEISIMZIX ottt ettt ettt ea e et e st e bt e ea bt e bt e bt eebeeenbeeeneeenteeanees 172
CALCUIate<N>:IMARKEISIMZIY ...ttt ettt e e e ettt e e es e e e aane e e e ameeeeasbeeeenaeaesnneeaeanneeas 173
CALCUIate<nN>:MARKEISMZIZIALL?. ... iieeeeeie ettt e et e e et e e s nte e e s nnaee e naeeeeanaeeesnaeeesnneeens 174
CALCUIAtESNZIMARKEISIMSZIZ? ...ttt h ettt h bttt e b e e bt e eat e e e e ent e e beeanaeenee 173
CALCUlate<n>:STATISHCS:CODF X SE>P ..ttt ettt ettt e et e et e eae e e eneeenneeaneaan 174
CALCulate<n>:STATIStICSIRESUISIES>?.....coi ettt e e st e e e nae e e e nneeeenneeas 175
CALIbration:PHASEIGENEIALE. ... ..ooiiiiiiiiie ettt ettt e e
CALIDratioN:PHASEILOAD. ...ttt ettt ettt e e s e e bt e eae e e eseeenbeeaseeenbeeeneeanseeeneeeaseeanneas
CONFigure[:LTE]:CAGGIregationN:STATE. .....cc.utiiieitie ettt ettt ettt sb et eb e as
CONFigure[:LTE]:DL[:CC<CC>]:BF AP CELL. ...ttt
CONFigure[:LTE]:DL[:CC<CC>]:BFIAPICS.....uiiiiiiie ettt ettt et ene e e seee s
CONFigure[:LTE]:DL[:CC<cc>]:BF:AP[:UERS]....

CONFigUre[:LTE]:DL[ZCCSCCZ]:BW.....coiiieiiieieie ettt ettt ettt anee e
CONFigure[:LTE]:DL[:CCSCC>]:CSIRSICL....uiiiiiieiie ettt ettt e e eeas
CONFigure[:LTE]:DL[:CC<CC>]:CSIRSINAP. ... ..ottt et
CONFigure[:LTE]:DL[:CC<CC>]:CSIRSIOPDSCN. .......oiiiiitiiiiie ittt
CONFigure[:LTE]:DL[:CC<CC>]:CSIRSIPOWET........cuiiiiieitieeie ettt ettt et e e e snee e
CONFigure[:LTE]:DL[:CC<CC>]:CSIRSISCl.....ueiiiiiiiiiiieeie ettt
CONFigure[:LTE]:DL[:CC<CC>]:CSIRSISTATE. ....eieiiit ittt ettt
CONFigure[:LTE]:DL[:CC<CC>:CSUBTAMES. .....couiiieiiiie ettt ettt a e e e e e e neea s
CONFigure[:LTE]:DL[:CC<CC>]:CY CPIEIiIX. . eeteeiuiiiiii ittt ettt
CONFigure[:LTE]:DL[:CC<CC>]:EINBIOt[:STATE]. ...t etetteaieeetieaiee ettt ettt ettt
CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:LOCalized...
CONFigure[:LTE]:DL[:CC<CC>]:EPDCCh:NPRB.........ciitiiiiiiiie it
CONFigure[:LTE]:DL[:CC<CC>]:EPDCC:POWET........cciiiiiiiiiieitie ittt
CONFigure[:LTE]:DL[:CC<cc>]:EPDCch:RBASsign
CONFigure[:LTE]:DL[:CC<CC>]:EPDCCI:SID........cciiiiiiieiiiaiie ittt
CONFigure[:LTE]:DL[:CC<CC>:MBSFNIALID.......oiiiiiiiieiit ettt
CONFigure[:LTE]:DL[:CC<cC>]:MBSFN:ALNMRL. .......oiiiiiii ittt
CONFigure[.LTE]:DL[:CC<cc>]:MBSFn:POWer... .
CONFigure[:LTE]:DL[:CC<CC>:iMBSFNISTATE. ...cetiiiiieitie ettt ettt ab et s
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:MODulation..............cccccerveeiiriniiieaeenne. 219
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:PMCH:STATE.........cccccrvuiriieiriiiii e 219
CONFigure[:LTE]:DL[:CC<cc>]:MBSFn:SUBFrame<sf>:STATE........cccuiiiiiiiiiiiiiie et 219
CONFigure[:LTE]:DL[:CC<cC>]:MIMO:ASELECHON. .....coiiiiiiiiiieiie ettt 193
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CONFigure[:LTE]:DL[:CC<CC>]:MIMO:CONFIG. .....ccuitiiiaiiiiiieiiee ettt ee e
CONFigure[:LTE]:DL[:CC<cc>]:MIMO:CROSstalk..
CONFigure[:LTE]:DL[:CC<CC>]:NRBOTSEL........ccueiiiiiiieiii et
CONFigure[:LTE]:DL[:CC<CC>]:PBCHPOWET.......ccuiiiiiaitiiiiee ittt
CONFiIgure[:LTE]:DL[:CC<CC>]:PBCHISTAT ...ttt ettt ettt
CONFigure[:LTE]:DL[:CC<CC>]:PCFICh:POWET ... ..ottt
CONFigure[:LTE]:DL[:CC<CC>]:PCFICRISTAT ...ttt ettt
CONFigure[:LTE]:DL[:CC<cc>]:PDCCH:FORMAL........ccoiiiiiiiiiiiiie ittt
CONFigure[:LTE]:DL[:CC<CC>]:PDCCRINOPD........ciiiiiiiiiiiit ettt
CONFigure[:LTE]:DL[:CC<CC>]:PDCCRIPOWVE.......ccuiiiiiaiieiieetie sttt
CONFigure[:LTE]:DL[:CC<CC>]:PDSCI:IPB.......ciiiiiiiiiee ettt
CONFigure[:LTE]:DL[:CC<cc>]:PHICh:DURAGON. .......ccotiiiieaiiieitii ettt
CONFigure[:LTE]:DL[:CC<cc>]:PHICh:MITM..........
CONFigure[:LTE]:DL[:CC<cc>]:PHICh:NGParameter...........cc.cuiiiiiiiiiiieaiiiie e 215
CONFigure[:LTE]:DL[:CC<cCC>]:PHICh:NOGROUPS.........etiitieiiriaiiiiiieeiee ettt ettt 216
CONFigure[:LTE]:DL[:CC<CC>]:PHICh:IPOWET.........coiiiiiiiiiiit ettt 216
CONFIgUure[:LTE]:DL[:CC<CCI]:PLCICID ...ttt 188
CONFigure[:LTE]:DL[:CC<CC>]:PLC:CIDGIOUP. .....etitteiutiiteeaitiestee ettt ettt ettt ettt be e 188
CONFigure[:LTE]:DL[:CC<CCZ]:PLCIPLID.......ciiiiiiieiiee ettt

CONFigure[:LTE]:DL[:CC<cc>]:PRSS:BW....
CONFigure[:LTE]:DL[:CC<CC>:IPRSS:Cl.....ciiuiiiiiiiiitee et

CONFigure[.LTE]:DL[:CC<CC>]:PRSS:INPRS. ... ..ottt 207
CONFigure[:LTE]:DL[:CC<CC>]:PRSSIPOWET.......c.eiiiiiiiiiiiieite ettt 208
CONFigure[:LTE]:DL[:CC<CC>]:PRSS:ISTATE. ...ttt ettt 208
CONFigure[:LTE]:DL[:CC<CCZ]:IPSOFFSEL.......cctiiiiiiiiiiiii ettt ettt 216
CONFigure[:LTE]:DL[:CC<CC>]:REFSIG:POWET.......ccuiiiiiiiiiiiieee ittt 206
CONFigure[:LTE]:DL[:CC<cc>]:SFNO
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALCOUNL.........cccuiiiiiiiiiiieiie et 196
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLOC<aIZ:GAP.......ccccuiiiiiiieiiie e 196
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoC<al>:POWeT.........cccceriiriiiiiiiiiieiieee e 197
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECOdING:AP.........cccceeiiiiiiiiieiiieiie e 197
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CBINdEeX..........ccccceiureeriiurreaiirnans 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PREC0oding:CDD...........cccccovuiriienreiiieiieeienne 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding:CLMapping.........c.cccceueerrrriueennenne 198
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PREC0diNg:SCID...........cccceeiiuiiriniieeieaeeeen. 199
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PRECoding[:SCHeme]...........ccccceevrrrirrrnnennn. 199
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:PSOFfset
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBCount......
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:RBOFfset
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>:UEID..........ccccccoiiiiiiiniiiiiiiieeeece e
CONFigure[:LTE]:DL[:CC<cc>]:SUBFrame<sf>:ALLoc<al>[:CW<cw>]:MODulation............c.cccceerrerrrrierrnne
CONFigure[:LTE]:DL[:CC<CC>]:SYNC:ANTENNG. .....c..eiitiiiiiaiie ittt sttt
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:IMAGinary
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:FHFRame<fr>:REAL...........c..cccccecuerrne
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:IMAGinary...
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:ANTenna<ant>:SHFRame<fr>:REAL...............ccccceouene.
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeight:NOFRAME..........coiiriiiiiiiiiiieiece e
CONFigure[:LTE]:DL[:CC<cc>]:SYNC:CSWeiIght[:STATE]......ccscutitieriiitieiieeiie sttt
CONFigure[:LTE]:DL[:CC<CC>]:SYNCIPPOWET .........ciiitiitiiiiiiitie ettt
CONFigure[:LTE]:DL[:CC<CC>]:SYNC:ISPOWET.......cciiiiiiiiiiiiieie ittt ettt
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CONFigure[:LTE]:DL[:CC<CC>]:TDDISPSC.......uiiiuiiiiie ittt ettt ettt et abe et e e be e
CONFigure[:LTE]:DL[:CC<cc>]:TDD:UDConf...

CONFIGUIE[:LTE]DUPLEXING. ...ttt ettt ettt ettt ettt nb et e enteeaeee s
CONFIQUIE[:LTE]:LDIRECHON. ...ttt h ettt et e b et eene e et e enbe e b e aneeeas
CONFIQUrEe[:LTE]MEASUIEIMENL. ...ttt ettt et et e ettt e e ettt e e ete e e e saseeeaasseeeabeeeeanteeaeanseeaaanneaeannes
CONFIGUIE[:LTE]INOQCC ...ttt ettt ettt ettt e e e bt nateeeeees
CONFIQUIELLTE]INSOUICTES. ...ttt ettt ettt ettt e b e e ae et e et et e e nbeenneeenteennas
CONFIQUIE[:LTE]:ORAN:ITCASE. . ...ttt ettt he e et e st e eabeeebe e e e e e eaeeenseeeneeebeeaneeenns
DISPlay[:WINDOWSN>]: TAB<tAD>ISELECL........ciiiiiiiiiii it
DISPlay[:WINDow<n>][:SUBWINdOWSW>]:COUPING. .....cccouiiiiiiiieiiiiaiie ittt
DISPlay[:WINDow<n>][:SUBWINAOWSW>]:SELECL.......c.coiiiiiiiiiie it
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALE:AUTO.......cccriririiiriiiiierie e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MAXimum
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:MINIimMuM........ccccerriiiiiiiiiiiieiee e
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>............cccccoccvrriiriinninninens 227
DISPlay[:WINDow<n>][:SUBWindow<w>]:TRACe<t>:Y[:SCALe]:RLEVel<ant>:OFFSet............c.ccccuerurne. 227
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MAXIMUM?. ...ttt e e e eneee e 171
FETCh:TAERror[:CC<cc>]:ANTenna<ant>:MINIMUM?.........cccooiiiiiiiiiiii e 171
FETCh:TAERror[:CC<cc>]:ANTenna<ant>[:AVERAGE]?......c...oiiiiiiiiiiiit e 171
FETCh[:CC<cc>]:CYCPrefix?..........
FETCH[:CCSCC:PLC:CIDGIOUP?. ...ttt ettt ettt ettt ettt ettt et ettt e e eenes
FETCR[:CCKCCIIPLCIPLID? ...ttt etttk h ettt e bt e et e e et e e e e enbeeteean 191
FETCh[:CC<cc>]:SUMMary:CRESH[:AVERAQGE]?......coiuiiiiieiiie ettt 165
FETCh[:CC<cc>]:SUMMary:EVM:DSTKIMAXIMUM ...ttt 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTKIMINIMUM?......coiiiiiiiiitiiieiie et 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTK[:AVERAQGE]?......eeiiiiaiii ettt 164
FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MAXIMUM?.....c..eiiiieiieierie et 163
FETCh[:CC<cc>]:SUMMary:EVM:DSQP:MINIMUM?......oeiiiiiiiiiit ittt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSQP[:AVERGGE]?......ccteitiiieriieiente ettt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MAXIMUM?......coiiiiiiiiii ettt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSF:MINIMUM?.....c.uiiiiiiiiiiiiiit et 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSF[:AVERAGE]?........eiiiiiiieeitieeie ettt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSSTMAXIMUM?......coiuiiiiiiiiieiie ettt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSST:MINIMUM ...ttt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSST[:AVERAGE]?.....c.ueiiiiiiiteeiieeiee ettt 163
FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MAXIMUM?......coiiiiiiiiiieiieee ettt 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTS:MINIMUM?.....cuuiiiiiiiiiiii it 164
FETCh[:CC<cc>]:SUMMary:EVM:DSTS[:AVERage]?...
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MAXIMUM?........c.coiiiiiiiiiiiieseeeee e
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel:MINIMUM?........oiiiiiiiiiiieiie e 166
FETCh[:CC<cc>]:SUMMary:EVM:PCHannel[:AVERAGE]?........coiiiaiiaieeitie et 166
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MAXIMUM?.....ccuoiiiiiiiiiii et 166
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal:MINIMUM?.......coiiiiiiiiieiie et 166
FETCh[:CC<cc>]:SUMMary:EVM:PSIGNal[:AVERAQGE]?.......coiuiiiiiaiieeie ettt 166
FETCh[:CC<cc>]:SUMMary:EVM[:ALL]:MAXimum?..
FETCh[:CC<cc>]:SUMMary:EVMALL]MINIMUM? ...ttt 165
FETCh[:CC<cc>]:SUMMary:EVM[:ALL][:AVERAQJE]?......uee ittt 165
FETCh[:CC<cc>]:SUMMary:FERROFMAXIMUM?.......coitiiiiiiiii ittt 167
FETCh[:CC<cc>]:SUMMary:FERROIMINIMUM ..ottt 167
FETCh[:CC<cc>]:SUMMary:FERROI:AVERAGE]?........oiiiiiiii ettt ettt 167
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FETCh[:CC<cc>]:SUMMary:GIMBalance:MAXIMUM?......c...iiiiiiiiiiie ittt 167
FETCh[:CC<cc>]:SUMMary:GIMBalance:MINimum?....
FETCh[:CC<cc>]:SUMMary:GIMBalance[:AVERAGE]?........cooiiiiiiiieiieiee ettt 167
FETCh[:CC<cc>]:SUMMary:IQOFfSet:MAXIMUM?......ueiiiiiiiiiiieiie ettt 167
FETCh[:CC<cc>]:SUMMary:IQOFfset:MINIMUM ..ottt 167
FETCh[:CC<cc>]:SUMMary:IQOFfSet[:AVERAQGE]?.......oiiiiiiiiiie e 167
FETCh[:CC<cc>]:SUMMary:OSTP:IMAXIMUM?......coiiiiiieiii ettt ettt 168
FETCh[:CC<cc>]:SUMMary:OSTP:IMINIMUM ..ottt ettt et e e e 168
FETCh[:CC<cc>]:SUMMary:OSTP[IAVERGGE]?........otitiiiiiiiie ittt 168
FETCh[:CC<cc>]:SUMMary:POWErMAXIMUM ..ottt ettt ettt e e 168
FETCh[:CC<cc>]:SUMMary:POWEr:MINIMUM?........couiiiiiaiiiaiie ittt ettt e e e neee s 168
FETCh[:CC<cc>]:SUMMary:POWEI[:AVERGGE]?......coouieiiieiieiii ettt 168
FETCh[:CC<cc>]:SUMMary:QUADerror:MAXimum?.
FETCh[:CC<cc>]:SUMMary:QUADEerror:MINIMUM?........ooiiiiiiiii ittt 169
FETCh[:CC<cc>]:SUMMary:QUADEITOr[:AVERAGE]?.......eiiiieiiieiie et 169
FETCh[:CC<cc>]:SUMMary:RSSEMAXIMUM?.......oiiiiiiiieiit ettt et 169
FETCh[:CC<cc>]:SUMMary:RSSEMINIMUM? ..ottt 169
FETCh[:CC<cc>]:SUMMary:RSSI[:AVERAGE]?......ccuuiiiiiiiieiie ettt 169
FETCh[:CC<cc>]:SUMMary:RSTP:IMAXIMUM ...ttt ettt 169
FETCh[:CC<cc>]:SUMMary:RSTP:MINimum?....
FETCh[:CC<cc>:SUMMary:RSTPIAVERAQJE]?.......coiuiiiiieiieeiie ittt 169
FETCh[:CC<cc>]:SUMMary:SERROFMAXIMUM?......uiiiiiiiie ittt 170
FETCh[:CC<cc>]:SUMMary:SERROFMINIMUM?........ooiiiiiiiiiii ittt 170
FETCh[:CC<cc>]:SUMMary:SERROIM:AVERGQJE]?.......oiitiiiiiiiie it 170
FETCh[:CC<CC>:SUMMAIY:TFRAME ..ottt ettt ettt ettt ettt et et eaneee e 170
FORMat:DEXPOIDSEPAIATON. ........eiiiiiiiie ettt ettt et e et e e et e e s nne e e e anae e e e anbeeeeanbeaeanneeaens 247
FORMat:DEXPort:FORMat....
FORMAEDEXPOMHEADET ...ttt ettt et h et a bttt e e he e e bt et e bt e et e ebeeaneeean
FORMEEDEXPOMTRACES. ... ettt ettt ettt ettt et e bt e et e e eheeeaeeeeneeebeeaseeeseeeneeanseeenbeesneaanneas
FORMEI D ATA] .ottt ettt ettt ettt e ettt e e et e et eeaeeesseeease e seeeseeeeaseenseeseeesseesneeenseeenseensaessseeseesnsennaennns
INPUE AT TENUALIONSKANTS ...ttt et e et e e e e e abe e e
INPUEATTENUAtION<ANTSIAUTO .. ettt ettt e ettt e e et e e e e sa e e e sass e e s smneeeaanneeeannneeaanes 228
INPULCOUPIINGANTS ...ttt ettt a ettt e b e e e et et e st e e bt e s e enaees 229
INP UL E AT TSANES ettt ettt e e h et oo bttt oo bt e e et e e ettt e et e e e e e e e eanbeeenas 230
INPULEATTSANES IAUTO ...ttt ettt ettt e bt ekt e e h e e e ae e e beeenbeeeaeeemseeeneeanbeesseeenseesnneanseanns 231
LN UL A B IS T ot I AN = SR SPSRSPRRN 231
INPULIFILEIPATH. ..ottt h et h e et b e e e bt e e bt e et e e ne e e bt e ehe e e bt e nnbeanaeanne 220
INPULIFILE:ZPADING. ...ttt ettt ettt et e et et e e e he e e eheeease e st e enbeeeaeeemseeeneeenseeaseeenseeeneaansaenns 221
INPUL FILTEr T HPASS[:STATE]. ..ottt ettt ettt ettt ae et et et neeeenns 221
INP UL F I LTI Y LG S TATE] . ettt e et e e e et e e e et e e e eaa e e e esaee e esaeeesasseeesssaeesanseaeesseeeanes 222
INP UL GAINISTATE .. ettt ettt et e e h e e et e es bt e bt e ehee e seeease e seeenbeeeaeeenseeaneeanseeeseeenseesnneanneanns 229
INPULGAIN[IVALUE]. ...ttt ettt ettt et ea e et e st e e bt e esse e s e enbeesseeesseessseenseeesseesseeensaesseenseenseeenns 229
INPUEIMPEAANCEKANT> ...ttt e bt e e et e et e et e e e e nnneeeenes 230
INPULRFICAPMOUE. ...ttt ettt ettt et e et e e b e e e a et e st e enbeeeaeeesseeeneeenseeaseeenbeesneaenneas 222
INPUt:RF:CAPMOAEIQ:ISRATE.......eeeeeieeie ettt sttt ee e e te e teene e teeme et e eneeseeeneeneeaneeeeanen 223
INPUt:RF:CAPMOAE:WAVEOIMISRATE. ...ttt ettt ettt 223
INPULKIDZISELECL. ..ttt ettt et a ettt e e at e et e e e h e e e s e e eae e et e e eneeeeaeeenseeneeenseenseaennas 222
INSTrument:BLOCK:CHANREI[:SETTINGS]:SOURCESSIZ.......uviiiiiiiiiiiie ittt 224
INSTIUMENILESELECE]. ... eieeeieiie ettt e e e e e e e e et e e et e e e eba e e e saseeeesaseeeesseeeenseeesenseeeas 134
LAYOULADD[:WINDOW]?.....c. ettt ettt ettt et e et b e e e st e e ae e e mteeeseeem s e e eneeenseeeseeebeeessaeneeenseenseeanns 139

User Manual 1176.8980.02 — 15 269



R&S®VSE-K10x (LTE Downlink) List of commands

LAYOUt:CATAIOGL:VWINDOW] ...ttt ettt ettt et b ettt e bt e e et e enbeeeneeebee e 142

LAYOUt:GLOBAL:ADD[:WINDOW]?......ciiieiiiiteeie ittt ettt sttt ettt b ettt ettt st e nenneeee e 135
LAYout:GLOBaI:CATaIOG:WINDOW]?.......eeieiiiieeiitt ettt sttt ettt 137
LAYout:GLOBAI:IDENTfy[:WINDOW] ...ttt ettt ettt e e e eneean 138
LAYout:GLOBal:REMOVE[:WINDOW].......ceuiiiiiiiiiiieiie ittt sttt er e 138
LAYout:GLOBal:REPLACE[:WINDOW].......ueiiiiiiiiiiieeite ettt ettt ettt 138
LAYOUL: IDENETY[:VVINDOW] 2.ttt ettt eae et be e bt e bt et e e et e annes 142
LAYOUL:REMOVE[IWINDOW]. ...ttt ettt bbb e ettt et ettt et e 143
LAYOUt:REPLACE[:WINDOW]......ceiutieieeiiitie ettt ettt b ettt 143
LAYOUL:WINDOWSNZIADD?.....c.c ettt ea e bttt ettt ne s 143
LAYOUt:WINDOWSNZIIDENLIfY 2.ttt b ettt ettt ettt e 144
LAYOUL:WINDOWSNZIREMOVE. .....cccutiiiiiiiiee e et e e e e st e e et e e et e e e snnte e e ssseeeasaeeeaseeeesnseeeesnsaeeesnseeeensneeeanes
LAYout:WINDow<n>:REPLace

LAYOULWINDOWSNZITYPE ...ttt bbbttt ettt et bttt er e ane e es
MMEMory:LOAD[:CC<CC>]:DEMOUSEING. .....ccueiiiiiiiiitieiie ettt 191
MMEMOry:LOAD[:CC<CC:TIMOD DL ...ttt bttt ettt e 192
MMEMOry:STORE<SNZIQISTATE. ...t ettt et 184
MMEMOry:STORE<SNZIMSERVICE. .......ciitiiiiieitit ettt ettt e 248
MMEMOTY:STORESNZITRACE. ...ttt ettt ettt et e a bt e e bt e et e et b e e bt e aab e e bt e nnbeenbee e 248
MMEMory:STORe<n>[:CC<CC>]:DEMOASEHING. .. .ceiitiiiiiiii e 192
SYSTem:COMMunicate:RDEVice:OSCilloSCOPEISRATE. .....cc.uiiiuiiiiieiieeiee et 224
SYSTEM:PRESE:CHANRNEIEXEC].... . oottt ettt et e e et e e et e e e eas e e s nneeeannes 184
LR A 0TI g B TN N BTSSRSO PR ST 161
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